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WIRELESS GQILS CHOKES AND TRANSFORMERS TO MAKE THEM.

An important new Handbook for every home constructor and anyone 1nterested in radio. With Special Chapters on Selectivity,
Break-through, Coil Winders, Coil Troubles and their Remedies. 180 pages, cloth bound, with 126 casy-to-follow illustrations.
2/6 By post 2/10.

GEORGE NEWNES. LTD.., Tower House. Southampbton Street. Strand. LONDON. W.C.2.




LIST VALUE
£6:6:0
BARGAIN

Cash or ,
C.0.D.
us 5f« down and 12 monthly
pagments of 5(=.

© Waverange 200-2,100
metres. @ Concert-
Grand Moving - coil
Speaker. ® New-type
No - trouble Switch,
® Complete with
Valves, less Battery
anad Accumulator,
READY TO PLAY.
Will bring you British and
Foreign programmes with
remarkable  fidelity and
volume. 3 British Valves L
of guarantced life; new screencd-grid high-fre-
quency, high-efficiency detector, and Pentode output.
Latest improved components. Steel chassis. S8iow-
motion tuning. Ifluminated wavelength sca]cr.
Beautiful walnut-vencered cabinet, 19}~ high, 14~
wide, 107 deep.

GHASSIS ONLY with knobs & escutcheon,

]
LisT vALUE 0 eanoain 19/6

An excellent opportunity which must not be missed.
Chassis only as employed in thie above receiver.
Ready for fixing in ¥onr own cabinet. Dimensions :
16~ wide. 737 deep, 8” high to top of secale. OR
COMPLETE WITH 3 matched valves.
COASH OR C.0.D., £2/2/0, or 2/6 dowu and
11 monthly payments of 4/-.

PRACTICAL AND AMATEUR ' WIRELESS

N.T.S.

AMAZING.: BARGA

© REPLACE YOUR OLD SET o

—N.1.S. BATTERY 3.6.3—

5-valve ALL-WAVE A.C.
SUPERHET RADIO/GRAM CHASSIS

with 5 Brifish Valves and Moving-Coll Speakes

LIST VALUE €10 : 0 : 0 /.\
i

Bargain £6:6:0

Guaranteed, fully tested.
Tout the' World on this g4
modemn  G-stage All-
Wave Receiver 18-50 ;
200-550 ; W2 00T
metrer. Automatic
and  Tone
. Wayvechange
iGramo. 8witeh.
Tuminated  station-
named Dial. Output
3 Watts: Slze: 10"
high x 114" wide x
8}" deep. For A
Malns 200-250 volts ;
40-80 cycles. Come
plete with epecially
matched energised

Epeaker,
6 Gns. Cash or 2
C.0.D. or 7]6 secures, balance in 17 monthly pay-

ments of 8/9,

e - or 7/6 down and
Chassis £4 o |7 u 6 15 monthlv _pay-
onl ments 7,

o . B 71
Complete with alt valves,

knobs and escutcheon, but
less Speaker,

DOWN

CROONING and————
HOME BROADCASTING

COMPLETE QUTFITS

7-watt A.C. AMPLIFIER
only. 4.valve pash-pull circuit,
Undistorted output 7 watts. For
micraphone or pick-up. Clircuit:
triode; registance transformer
coupled to 2 power amplifier valves
in push-pnil, valve rectificr; con-
sumption 60 watts, Steel chassis.
Size: Tjiu, bigh, 4in.
wide, 10in. long, For
AC. Mains 2007250
volts, 40 /80 cycles. Com.
plete  with 4  walves,
ready for immediate use.

List Talue £4/19/6.

BARGAIN, Cash or C.0.D. s3/10 0
or 5/- down and 12 monthly payments of 6/-.
Energised Speaker of required handling capa-
city, 37/6, or 2/6 down and 12 monthly pay-
ments of 3/3.

4-watt BATTERY AMPLIFIER, Q.P.P. out-
put, providing quality reproduction om granio. and
microphone, Dimensions: T7in. long, 5in. deep,
74in. high. For use with ordinary a.r. battery
135-150 volts. With 3 valves, fully tested. List
Value £4/4/0. BARGAIN. Cash or C.0.D,
£2/15/0, or 4/6 down and 12 monthly payments
of 4/9,

Reco/ulmended Spealker. Goodman's P.M.
Special Type, 1976, or 2/6 down and 8 monthly
payments of 2/6.

MICROPHONES. Transverse current type for
use with above ampiifiers. Faithful reproduction at
all musical und speech frequencies. TComplete with
transformer and veady for imsiant attachment.
Table Model, 21 /-. or 2/6 down _and 8 monthly
12mymznls of 2/9. Telescopic Floor Model,

(1'/'"" or 2/6 down and 11 moulhly payments

of

4-Valve ALL-WAVE

BATTERY CLASS “B’’ CHASSIS

&-0:0 Bargain £3:19:6

Wave range: 18 to 2,100 metres

—A.C. BANDPASS S.G.4 CHASSIS

LIST PRICE £6:6:0
; BARGAIN
£3:10:0

Wonderful scleetivity
-and sensitivity.

British valves, Screened
coils, slow - motion
tuning, Wavelength
dial, Gramo. pick-up
= sockets, 3 watts output. Wave range
200/2.000 metres. or .C. Mains OXNLY
200/250 volts 40/80 eyeles, Cash or C.0.D.
£3/10/0, or 5/- dowu and 12
monthly payments of 6/-. Or Iun
beautiful walnut veneered cabinet com.
plete with Matched Tield Euergised

Moving-coil Speaker, ready to play.
List price £8/8/0. Bargain price,
£4/19/6, or 5/- dow and 12

Amazing Super Band-pass All-Wave cireult with Class ‘B *
output giving range ‘and volume ennal to a poweriul mains
ret, (Waverancee : 18-52 ; 200-550 ; 900-2,1000 mietres. Stution-
name and Wavelength illumiinated dial as tllustrated above.
Low H.T, Consmnption. Chassis 8ize: 10" high; 113" wide ;
4 deep. Compiete with four matched valves, knobs and
escutcheon. Guaranteed fully tested. £3 1 3 7
cash, or 5[- secures, balance in13 monthly
k payments of 7/6.
Or with matched Speaier £4 19 6 cash,
or 5/- down and 15 monthly payments
of 7[11.

SPECIAL OFFERS

HEADPHONES. 8uper-sensitive type recommended for short-
\un;e work and testing, 3,8 (postage 6d.); 3 pairs 10/ (post
paid).

VALVES. Glvre your set & tonic and fit new valves. Huge
purchases enable us to supply at greatly reduced prices. Long
and edicient service guaranteed. RBattery, Det., LK. and H.IV.,
2{8: 8.G., V.M., Class “ B H.F., and L.F. Pentodes, 6/,
Malns Types, A.C. H.L,, 5/-. All A.Q, 8.G., V.8, Pentodes and
H.F. Pentodes, T/», Octodes and Hexodes, 9/-. Directiy

monthly payments cf 8/9.

heated F.W. rectifiers, 450-0-339, 120 m.a., /-, postage estra.

““Popular Wireless >” ceases publication.

S.T. FINISHED INSTRUMENT BARGAINS @

With speci-

—S.T.900 .. 2ice:
k; lendid h off hiel

LIST PRICE é'lms)%te'l‘)e (rc cf:\stod.o Sc;ndwx::)c“l'
for this wonderful bargain and

£6 : 2 : 6 save £&'s on your S.T.900.

Assembled strictly to the de-

signer's Circuit on Peto-Scott
BARGAIN panel and _side-
pieces with B.T.S.

coil holders; 4
specified  valves
R{ and Celluloid Dial
fitted, Less Bat-
&  teries, Coils_and
speaker. Tully
Cnsh or £.0.D. tested.

Type 9/M.W, (190 to 550 metres) per pair . 5/6
Type 9/L.W. {900 to 2,000 metres) ,. .. .. 8/8
Type 9/8.2. {15 to 43 metres) S .. 5/-

{24 1o 70 mctres) o . 5¢/-

Type 9/8.
! (9.5 to 27 metres) 5/

Type 9

Let us quote you for Peto-Scott S.T.900 Cabinets

B.T.S. OME-SHOT INDUCTORS N.T.S. S.T.900 6-PIN CCilLS

For use with Bargain Finished Instruments,

S.T.800::

BARGAIN 1-valve S.W.KIT

LIST PRICE 35/- BARGAIN

9/6

! Complete Kit of parts
7 ) comprises Metaplex base-
\'/ boavd, variabie and fixed
o condensers, switch, valve-and
coil-holders. H.F. choke,. ter-
minats, slow-motion drive short-
wave coils, connecting wire, and FULL
¢ WIRING DIAGRAM. ZLess valve, Cash
or C.0.D, Carriage Paid 18/6, or
2/6 down and 8 monthly payments ot
2/6. OR with matched valve and pair
headphones. Cash 27/9, or 2/6 down.
1-VALVE 3-in-1 SHORT-WAVE KIT., For
wse as Adaptor, Coavertor, or efficient One-valve
Recelver, i2-94 metres. List Value 37/6. BAR-
GAIN., 25/-. Or 2/G doun and 10 monthly
raumenls of 2/6. y
Vith valve, 28/9, or 2/6 down and 11 monthly
papments of 2/9.
2-VALVE BANDSPREAD SHORT-WAVE
KIT (12-94 metres). Will bring a lifetima of
{ascinating shert-wave entertafnnient. Complete
Kit. List. YValue £8/G6. BARGAIN 32/6. or
2/6 doun and 11 monthly payments of 3/-. Wilh
2 maiched valves, 41/6, or 2/6 down und 11
monthly paymentz of & /-

Your very last chance to buy LIST PR]CE

tl(;isb\vol?lder‘f]ull receiver design-
ed by Mr, Johu Scott-Taggart
using the amazing B.T.8. All. £6 6 : 0
Wave Tuner covering 13 to 2,000

metres.  Genulne ready-built,
brand new Pilot BARGAIN
Author. Kits to
clear at § off List G
of Price. Assembied

on Panel and Side N
picees.  Station-
namedinl.Lessbat- S

teriesand speaker,

fully tested. Cash orC.0.D.

Expertly wound exactly to specification, on special low-
loss formers with high-grade copper wire.

MEDIUM WAVE (190-550 metres) per pair ... 4/86
LONG WAVE (900-2,000 metres) per pair .. 5/6

BIIORY WAVE, three wave ranges (15-43, 24.70,
9.5-27 metres} per pair . 4

FREE !

photograpbs 5§ entirely new N.T.S. Bargain Stort-wave Kits and
renge of Shori-wave Components.

SHORT-WAVE BOCKLET

Write lor Free Booklet describing with actnal

New @inres Sales Co

56 (Pr.W.45), Ludgate Hill, Londen, E.C.4,
Pleasc send Me....vieanieireesseniins 7S
For which I erclose £. Cash.P. Deposit. §

Please send also your Free Booklet describing in |
detail 5 new Skort Wave Kits and General Bar- I
gain Catalogue of Components, Valves, Receivers,

etc., elc. I

NAME............. . T .. P — 1

I .
1 Please cross all P.Os and reyister currency. Ocversecs orders 1
g must be accompanicd by full cash and approximate postape.
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ROUND #ie WORLD of WIRELESS

lN wishing every reader a Happy
and Prosperous New Year may
we remind them that PRACTICAL
AND AMATEUR WIRELESS is
now the only journal catering for the
amateur. ‘

When this journal commenced
publication five yzars ago it had
several competitors. To-day it has
none. From its very first issue this
journal maintained the lead in wire-
less journalism, and it has done so
to date by virtue of its policy of
guaranteed sets, flee advice® and
service. We have cheerfully and
promptly answered all technical
questions sent to us by our regular
rzaders ; when sets have been con-
structed to our specification we have
serviced them free of charge. We
shall continue with this policy now
that we are alone in the field. We
merely ask in return that readers
take this journal regularly. Our Free
Service is not intended for any but
those who take the paper week by week,

There is no need for us to reiterate
the many innovations in wireless
construction for which this journal
has been responsible. It is a matter
of history, and the story has been told
bzfore in these columns. Naturally,
we are gratified to know that PRAC-
TICAL AND AMATEUR WIRE-
LESS maintains its virile readership
and large circulation. There is every
reason to state that it will faith-
fully continue to record for a long time
hence the technical developments
of radio, the news, to sponsor
the best designs for constructors,
to assist readers with their technical
diffigulties, and to maintain the
healthy, active interest in home con-
struction which this journal created ;
the fittest must always survive !

With this issue many new readers
will peruse our pages and we welcome
them to our ranks. We thank our
regular readers for their loyal sup-
port of a journal which has sincerely
endeavoured to place home construc-
tion on a sound basis. May we ask
all new readers to place a regular
order with their newsagents, for by
this means alone can they ensure
regular receipt of the only journal
for amateur constructors.

The Diode Detector-

N order to make radio signals audible in
’phones or loudspeaker, it is necessary
torectify, or more correctly demodulate, the
H.F. currents. The process of rectification
is a most interesting one and may be traced
from the carly coherer through many stages
to the modern multi-electrode valve. It is
claimed that the crystal and the diode, or
similar two-electrode rectifiers give better
quality than the ordinary triode, but there
are many points which have to be considered
when designing the detector stage. The
ordinary receiver using a reacting triode
detector will give very high efficiency, the
reaction circuit in many cases proving as
valuable as an H.F. stage. Consequently,
when building a receiver for quality repro-
duction, the designer is faced with a diffi-
culty in regard to range of reception, and

“many amateurs feel that reaction cannot be

dispensed with. On page 445 this week we
deal with the subject of the diode detector,
and show various methods by means of
which the all.important reaction circuit
may be introduced. Obviously, however,
when quality is the main consideration,
the straight forward diode rectifier-would be
employed, with, say, two H.F. stagesin front
of it to give the necessary signal load, and
at the same time to give an adequate selee-
tion of stations.

German Television Station
NEW television station has just been
built on the summit of the Brocken
inthe Harz Mountains. The main building
is of wood and it stands 3,733 feet above the
sea level. When transmissions commence
it may be found that the range of reception
will be even greater than with our own
B.B.C. transmitter, and details are anxi-
ously awaited.

-

High-power Station for S. Africa

E understand that a new short-wave

station is proposed for South Afriea,

and tenders have been called for the supply

and erection of a 20 kW transmitter. The

wavelength now in use by ZNB, the Mafe-
king transmitter, is 50.3 metres.

New Swedish Transmitter

SI\IBSX, the cxperimental station in

Sweden which was formerly heard on
25-63 metres, has now been replaced by a
new station, SB&, broadcasting on that
wavelength and also on 49.46 metres. The
address of the station is Motala Rundradio
Station SBG, Tjansterbrev, NR4, Motala,
Sweden.

QSL’s to S. Africa

T should be remembered that under the
new postal scheme all postcards and
letters sent to South Africa go by air at a
flat rate of 14d. per 4oz. You should,
therefore, make quite certain that your
reports do not exceed this weight, as other-
wise the recipient will be surcharged and
thli'fl may result in your not receiving a QSL
card.

Three-channel Radio

AT a sanitorium just outside Cleveland,
Ohio, a novel flexible three-channel
sound system has been installed. This
includes four souncell microphones, one in
the office of the director of the sanitorium,
one in the auditorium, the thirdin the main
officc and the fourth in the office of the
Dirvector of Social Service. The three-channel
system is built to serve three radio pro-
grammes simultaneonsly to 450 beds. There
arc 35 loudspeaker outlets for the games
room, recreation room, sun lamp treatment
room, and other assembly rooms. The
eéquipment is operated by an electric tirue
clock which turns the set on at 7 a.m. and
4.30 p.m. and off at 2.30 p.m. and 9 p.m.

Cup Tie Broadcasts

HE Football Association has given
permission, subjéct to approval by the
clubs concerned, for a deseription to be
broadcast of the play of any of the F.A.
cup tic replays which may occur. It has
also been arranged to broadecast the draw
of the fourth round of the cup tie. Thistakes
place on January 10th.
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Circus to be Televised

T is interesting to note that Bertram

Mills’ circus at Olympia is to be
televised daily from January 4th to January
8th. It will be the first time the mobile

television unit has transmitted pictures-

dircet from a London entertainment.
Frederick Grisewood will be the commen-
tator.

New B.B.C. Appointment
E are informed that Mr. John
Coatman, CIL.E., Chief News
Editor, has been appointed North
Regional Director. Mr. R. T. Clark,
Assistant Chief News Editor, succeeds
Mr. Coatman.

Welcoming the New Year at

Blackpool'

LACKPOOL, never for very long

out of Northern prograinmes, is

the locale of the entertainment to be
heard on January 5th. Horace Finch
at the organ of the Empress Ball-
room ; Norman Newman and his
Band from the Empress too; and
variety from the Palace Theatre, will
form the nucleus of the *“New Year’s
Eve Entertainment’’ at this popular
resort.

Melodies from the Comedies
EGINALD BURSTON has
arranged another programne
of Melodies from the Comedies and
will conduct the Revue Orchestra in
it on January 6th. The soloist will
be Alex Penney, the Derby soprano.
Martyn C. Webster will present the

programme.

Beach Pavilion Memories
ON New Year’s Day Miss Violet
Davidson, whose North Stars
concert party has long been a
favourite with Scottish listeners,
will look back over the years and recall
the songs which were best loved by a
previous generation. Miss Davidson was
formerly leading light at the Old Beach
Pavilion, Aberdeen, where Harry Gordon,
the comedian, made his first appearances
gxix the corner stool reserved for the come-
an.

Midland Revue
ARTYN C. WEBSTER will compére
and produce one of his ‘‘ Follow On”’
revues, so-called because each number or
sketch suggests the next, on December
3list. The artists will be Dorothy Summers,
Marjorie Westbury, Doris Nicholls, Denis
Folwell and Godfrey Baseley, with the
litple Revue Orchestra, conducted by Jack

Broadcast from Olympia
N addition to the television broadcast
from Olympia, Regional listeners on
January 5th will hear a broadeast from
Bertram Mills’ circus, and Pleasurefair,
Ltd.’s production at Islington. The broad-
cast will open at Olympia at 7.30 p.m., and
from then onward the descriptions by John
Snagge and Thomas Woodrooffe will alter-
nate between Olympia and Islington ;
broadcasting being guided by the suitability
of the act in the ring at the moment.
In addition to the description, micro-
phones will pick up the atmosphere of the
auditorium and applause of the audience,

who recently appeared in the

INTERESTING and TOPICAL
NEWS and NOTES

Y e -

the sounds of the acts, the music and the
quips of the clowns,
For many children this annual broadcast

with his Pilot model 106.

is the nearest approach to a circus, and
hence is a considerable radio attraction.

Minister Televised

ORD STANHOPE, President of the
Board of Education, gave a television
talk recently at the Alexandra Palace as
an introduction to the last of a series of
televised demonstrations of physical train-
ing. He remarked that *‘some people
don’t want to touch their toes first thing
in the morning. Perhaps they couldn’t if
they tried.”” That is why the National
Fitness Council are just as interested in
games, swimming, cycling and mountaineer-
ing as they are in the ‘‘ daily dozen.”” They
want to encourage any kind of physical
activity which will help people to get the
best out of life. -

Wireless on Loan

ACCORDING to a recent report, persons

residing in the outlying districts of
Berlin who are without wireless receivers
are being loaned sets for 14 days, after
which the sets are taken away and passed
on to others. After a short period has
elapsed, inquiries are made as to whether
itis desired to purchase a receiver, and in this
way the German radio industry hopes to
increase its sales. The Postal Ministry is
helping matters by refraining from demand-
ing fees for the fortnight during which
the loaned set is being used. ~

m————

A

Radio Helps Chinese Refugees

ONG KONG’S broadecasting station,
ZBW,. has been having a very busy
time dealing with refugee messages. The
camps which have been established there
to provide accommodation for hundreds
of homeless people who have had to leave
Shanghai have been the scene of many
affecting re-unions, which can
better be imagined than descriked.
S O S messages, giving names and
addresses, etc., are sent out from
station ZBW in batehes, several
times a day.

G.E.C. Fans a King
'HE] King of Saudi Arabia has
ordered a number of electric
fans from the G.E.C. for instal-
lation fin the Palace at Mecca.
These include 30 ceiling fans and
thirty table fans.

Children’s
Week
ANUARY 3rd to 8th is set apart

as a request week for the child-
ren’s hour. Last November children
were invited to send postcards
naming their favourite items for
this weck, and well over ten
thousand responded.

Hour Request

Interesting Travel Talks
Special broadcasts of Travel-;
ogues of interest to foreign listeners
may now be found in the W2XAD
and W2XAF, Schenectady (N.Y.)
programmes. A simultaneous broad-
cast is made from both stations on;
Mondays at G.M.T. 21.00 in the
French language, followed at G.M.T. !
23.15 by an English translation,,

George Formby—popular Lancashire stage, screen and radio artist "and at G.M.T. 00.15 in Spanish, .
Command Performance, pholographed

for the benefit of the
American Latin States.

SDAVE THIS®

PROBLEM No. 276. -

Jarvis built a 4-valve A.C. mains receiver
which worked satisfactorily for some tirme.
When he switched on one day no rignals
could be obtalned, but hum was audible from
the speaker. After some attempt to tune a
station, he turned the chassis up on end
and found that a decoupling resistor- was
smoking and hot. He checked the output
from the mains section and found this was
much lower than it should have been. What
was the most likely cause of the trouble ?
Three bLooks will be awarded for the first
three correct solutions opened. Address your
attempts to the Editor, PRACTICAL AND
AMATEOR WIRELESS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes should be marked
Problem No. 276 in the top left-hand corner
and should be posted to reach this office
not later than the first post on Monday,
January 3rd, 1938,

South

Solution fo Problem No. 275.

When Hoskins purchased bis new H.F. valve he
overlooked the fact that this type of valve is now
manufactured in two patterns. One has the anode
joined to the top cap and the other has the grid con-
nected at that point. His original valve was of the
anode top-cap type aud the replacement which he
obtained was the grid top-cap type and thus he. was
unable to obtain signals. 2

The following three readers snocessfully solved
Problem No. 274 and books are accordingly being-
forwarded to them: F. Orchard, 208,. Wood -Lane,
Chippenham, Wilts; E. Hepple, 4. Collinson Avenue,
Middlesbrough; 8. -Richard. 30. Gleatrces Road,
Liverpool, 12, i
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SUPERHETS AND AERIALS

The Importance of Aerial Design in Connection with Modern

F a superhet has any shortcomings, the
greatest of them is undoubtedly back-

, groumd noise, and it is probably not
exaggerating to say that 50 per cent of
Superhet trouble with background noise
-¢ould be cured, or at least very much
improved, by the use of a suitable acrial.
There appears to be a growing misunder-
standing regarding the proper way to
handle a receiver of this type. Develop-
ment has brought about more sensitive and
still more sensitive circuits which have
made owners and those responsible for the
arranging of aerials somewhat careless.
One is apt to feel, when buying a superhet
having, perhaps, a gain fifty times greater
than strictly necessary, that a piece of
disised clothes line (metaphorically speak-
ing) is unnecessarily genérous aerial equip-
ment, Those people who must get China
will automatically realise the necessity of
putting up a really good acrial, but those
who buy a receiver “ gusranteed to get
China ” and are content with a couple of
dozen European stations, feel that ex-

e

is Explained in This Article

aerial of asize quite remote from that which
the degigner would expect to be used will
vVery probably result in upsetting the gang-
ing of the pre-selector circuit. This will
impair both sensitivity and quality, and
result in the automatic or manual volame
control being set at a gréater degree of
gensitivity, with further increase in back-
ground noise.

The -only justification for a short aerial
must surely be when a straight receiver is
used which would be unselective with a
large aerial, but the selectivity of a superhet
is for all practical purposes sensibly con-
stant, irrespective of the length of the aerial,
providing only that the latter does not
differ so widely from the normal standard
that ganging is thrown out. Bearing in
mind, then, that the use of a large aerial
will not impair selectivity, it will be useless
to consider the working of the receiver
under this condition and compare it with
the alternative condition outlined above.
Assuming that the aerial is of the con-
ventional type, as shown at Fig. 1, it is
obvious that a very large signal will be
picked up, which will result, firstly, in the
best signal-to-noisc ratio possible ; secondly,
low pick-up from lhouse
wiring, pipes, telephone,

4

Fig. 1.—An efficient and

conventional fype of out-
door aerial.

etc., as the large signal
will operate the automatic
volume control and reduce
the sensitivity of the set,
and thirdly, the acrial being
of normal proportions, it
will not impaiv ganging.

Indoor Aerials

penditure on, aerial equipment would be a
wicked waste.

When the bogy of background noise
appears, one’s friend or dealer, or anybody
else who may be interested, suggests the
use of some sort of screened anti-inter-
ference aerial. This is undoubtedly very
sound advice, but it is not everybody who
can afford, say, £2 for an aerial outh’, plus
the cost of evecting it, when there is no
guarantee forthcoming that the interference
is of such nature that it may be cured in
this manner. The idea that a large aerial
will bring in more background noise than
a small one is one of the greatest fallacies of
radio, which is saying a good deal, and it is
very definitely time that some clear thinking
on the subject be made available to users of
superhets. .

Signal-to-Noise Ratio

| Consider first of all what happens with a
modern superhet working with an indoor
aerial say 20ft. in length—first, the signal
input being small, the signal-to-noise ratio
of the receiver will be very poor. Secondly,
the aerial will almost always be in close
proximity to electric-light wires, water
pipes, gas mains, and possibly a telephone,
all of which arecarriers of background
noive interference, and as the superhet
will be in a sensitive condition by virtue
6f the small signal in the aerial, it will be
well able to pick up a large amount of
interference from these sources. Thirdly,
if the receiver has a bandpass pre-selector,
it is highly probable that the use of an

Ttis apparent, therefore,
that & highly efficient aerial will increase
sensitivity, decrease background noise,
and affect selectivity. It isalsoevident that
for maximum performanee it is just as im-
portant to use an efficient aerial with a
modern superhet as it was when using a
crystal detector in the early days, although
the reasons may not be the same.  For con-
venience the writer has oited a small indoor
aerial, and compared it with a large out-
door aerial, but it should be clearly under-
stood that cfficiency
rather than size is the

High-power .Receivers

a considerable distance from the housc
Assuming that the wire is strung along a
garden, this arrangement has certain
advantages. Being below the level of the
house, it is to some extent screened from
interference, particularly if the garden
backs on to other gardensin the conventional
way, so that the aerial might be considered
to be between two rows of houses, and
reasonably reinote from either. Since
for the very distant reception the sky wave
has to be relied upon, the screening effect
of the houses will not be serious; in fact;
it may be quite negligible, and by keeping
the down-lead end away from the house,
the aerial can be led in so that it is a com-
promise between appearance and the avoid-
ance of pick-up from house.wiring, ete. In
the writer's opinion, the best possible
aerial for a superhet is that illustrated in
‘Fig. 2, but using the screened down lead
with the necessary impedance-matching
transforiners each’end ; where this expense
cannot be countenanced, it will be found
worth while to use screened wire for the
last six feet of the down lead, not using
the transformers. For this purpose the
screened wire should be one of the several
types available which have a minimum
amount of insulating material between
(;Sre_:md shield.

In conclusion a warning will not be out
of place on the subject of impedance-
matching transformers. Many manu-
facturers have produced aerial coils in their
Jatest sets which are really extraordinarily
efficient, and rely forthe overall performance
of their set very largely on the excellence
of this component. We have in mind
one moderately priced siuperhet which has
the excellent figure of 18 for the magnifiea-
tion of the aenal tuning coil. If an imped-
ance-matching transformer is used in con-
junction with such a set, the efficiency of
the aerial coil will be reduced to a very
much lower figure. The moral is obvious.

Verttical Aerials

The advantages of the vertical aerial
should also be kept in mind, and in certain
conditions it may be found preferable to

ruling factor. Gencrally-
speaking, an indoor
aerial cannot be classed
as efficient, but certain
cases will arise where
quite a good aerial can
be placed in the loft,
which will be found
quite satisfactory, par-
ticularly in houses with-
out electric light and
situated well away from

Fig. 2.—A long, low aerial,
which has advantages when
1 used under certain condi-
tions.

sources of interference.
Such cases cannot be generalised, so atten-
tion may be directed entirely to outside
aerials.

It is not intended to finish this article
with a general treatise on aerial erection,
as this has been dealt with on numerous
occasions, but for the purpose of suiting the
requirements of the type of receiver under
discussion attention is drawn to the aerial
shown at Fig. 2. The aerial pictured is
low and long, and has its down-lead end at

use a vertical aerial, or the lead-in section
of the arrangement shown in Fig. 2.
Such an aerial will be non-directional, and
when the house is situated near or by the
side of a main road it will be found that
interference from car electrical equipment
will be reduced to a minimum, and
if any electrical signs are nearby they
also will be reduced in intensity if not
rengolved entirely by the use of a vertical
aerial.
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The Harmonic Problem

An Explanation of the Meaning of the Term Harmonics,
and the Importance of Them in Modern Radio Reception

HE beginner is often at a loss when
he sees descriptions of various tvpes
of output or amplifying stages.

It is frequently stated, for instance, that
Class A amplification gives freedom from
thitd harmonic distortion, and that a
push-pull or Class B stage removes second
harmonic distortion. Similarly, he often
comes across a note that when searching on
the short waves you are likely to encounter
one of the harmonics of the London or some
other medium-wave station. In order to
understand these terms it is necessary to
have a slight understanding of musie, or
at least of the manner in which musiecal
sounds are produced, with especial reference
to the stringed instruments.

On a banjo, violin or similar type of
instrument, a string is stretched from one
end of the instrument to the other, resting
at the upper end on the nut or a slotted
bar, and at the other end on a bridge.
If this string is struck, plucked or bowed,
it is set into vibration and will emit a note
dependent upon the material and length
of the string. Thus a gut string will sound
different from a steel string, but no matter
what the string is made from the sound
will be the same for a givenlength and given
tension of the string. By being the same
in sound, we mean the pitch or fundamental
frequency. Thus the “ E” string on a
violin, when tuned to the correct tension,
will give off the sound which we know as
E when bowed or plucked. But if we
take a string made from some other

N

[]
FUNDAMENTAL

Fig. |.—Diagram

illustrating the funda-

mental with second and
third harmenics.

material and put this to the requisite
tension we can also obtain the note E,
although the quality of the note will be
different due to the string material.

Harmonic Content

This difference in quality is due to the
fact that when the string vibrates, although
it does so throughout its entire length,
it at the same time splits up into shorter
sections and these give rise to slight
modifications in the large vibration and
thus convey to the note the difference
which is noticed. The longer the string
the slower the vibration and, consequently,
the lower the note. Ifthe string is stopped
in its exact centre it will sound one octave
higher, or in other words, the vibrations
will be just twice as fast. If the string
is only lightly touched at the centre point,
and the momant it is struck the finger is
removed, the string will vibrate in two
geparate sections, resulting in the setting
up of a beat note which is twice as high
as the note which would be obtained
had the string been kept down at the half-

_points.

way point. This gives rise to the very
high-pitched note which is often heard in
violin and banjo music, and which is called
a * harmonic.”

The difference in sound between a cornet
or trumpet note * E,” and the violin note

: Mathematical Piano
Huarnonic Notation Frequency  Frequency
Fundamental C 129 129
2nd C 258 258
3rd G 388 388
4th C 517 517
5th E 647 652
6th G 776 775
7th B Flat 905 922
8th 1035 1035
9th D 116¢ 1161
10th E 1293 - 1304
11th G Flat 1423 1463
12th G 1552 1559
13th. G Sharp 1681 1642
14th B Flat 1811 1843
15th B 1940 1953
16th C 2070 2070

of the same pitch, and in fact, between
any two instruments giving the same note,
is due to harmonics which are produced
owing to the type of stringing and the
material upon which the string rests or
resonates. For the benefit of those who
are interested we attach a table showing
the main notes of the musical scale with
the mathematical frequency and the piano
frequency, from which it will be noted that
there is some slight discrepancy at different
There is no need to go into this
now.

It will be obvious from the above remarks
that to obtain the correct reproduction
of a note or instrument all the harmonics
must be reproduced faithfully, and any
musical tone which is converted electrically
into the receiver should be reproduced
with the same harmonic content as the
original. Owing to the fact that the signal,
when passed to an L.F. valve, can be
partially rectified, the harmonics of the note
may be suppressed or emphasised. The
wave-form of the signal may, of course,
be split up into the fundamental, or basic,
note and its harmonics, and the ideal
state is to give the correct degree of ampli:
fication to every part so that the wave-
form is a true replica of that which would
be obtained in the studio. If a valve is
overloaded it cah be proved, not only
experimentally but mathematically, “that
additional harmonics are introduced. The
effect of this, when added to the remaining
frequencies, is to make the reproduction
sound shrill, or squeaky, and this is most
noticeable on soprano voices, giving rise

NEWNES' TELEVISION AND
SHORT-WAVE HANDBOOK

3/6 or 4/- by post from
GEORGE NEWNES, Ltd.,

Tower House, Southampton St., Strand,
London, W.C.2.

very often to a jarring sound which might
lead one to suspect a faulty loudspeaker.
If a triode valve is the one being over-
loaded the harmonics which are introduced
are the even ones (second, fourth, etc.),
and this does not produce such a distressing
effect as when odd harmonics are intro-
duced (third, fifth, etc.). The pentode valve
introduces these odd harmonics and this
accounts for the particular type of squeaky
reproduction which is often experienced
on pentode output stages. It is cured, of
course, by using a tone-control filter across
the speaker or across the valve.

The accompanying curves illustrate the
manner in which the distortion above
mentioned is introduced. In Fig. 1§ we
have a fundamental curve plus second and
third harmonic curves, each of which
is seen to be slightly different from the
fundamental. When “these curves are
combined the effect or resultant curve is as
shown in Fig. 2, and it will be noted that
this is a rather peculiar wave-form. If,
therefore, the second and third harmonic
curves already mentioned are modified
from those shown in Fig. 1, the resultant
wave-form would not be as shown in Fig. 2,
and thus we -should say that the signal

‘was distorted.

Other Forms of Harmonic
When a station transmits cn, say, 500
metres, the electrical wave will give rise

Fig. 2—The wave shape
resulting from the combina-
tion shown in Fig. 1.

to harmonics in just the same way as the
musical strings already mentioned, and
these will be found at 250, 125, 62.5 and so
on, being referred to as the second har-
ronie, etc. Consequently, you can often
tune to a medium-wave station on one of
these wavelengths, and it will be noted
that some are weaker than others. The
reason for this is that the harmonic plus
the fundamental can give rise to a beat
which may coincide with the harmonic,
and this strengthens or reinforces it and so
gives the louder signal.

Avoid These Things

To conclude this article it may be stated
that in addition to overloading the following
may be responsible for harmonic distortion :
Wrong grid-bias ; faulty valve ; saturated
L.F. transformer due to too high a D.C.
current flowing through the primary, and
an unbalanced push-pull eircuit. The
remedies for such forms of distortion
are evident.
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DIODE DETECTORS AND

SECOND DETECTORS

Diode Circuits and of Different AV.C. and Delayed-A.V.C. Systems.

A Description of a Number of
Reference is also Made to the

TODE valves were the first type to gc
used and were made long before the
triodes and, multi-electrode valves

that are to-day used in most stages of the
receiver. As the name implies, a diode
has two main electrodes only; the anode
and the cathode. In practice the cathode
is generally indirectly heated, but the
heater is not actually an electrode. During
recent years diodes of various patterns
have been used very widely for the detector
stage, particularly in superhets, in which
case they are referred to as second detectors.

The simplicity of the diode is not the

Fig. 1.—
Thesimplest
single- diode
circuil,
where  the
{ - diode .is
camused for
j— second de-
O/MFd. tection only
—in a su-
HT- perhet.

E.

only feature that makes for its popularity.
It is generally claimed to produce less
distortion than are other valves, and be-
sides this the diode is able to handle a
greater signal input 'than is the normal
triode. That is an important point when
designing a sensitive and powerful receiver
with a number of pre-detector stages.
Another valuable feature of the diode,
however, is that it can be used to provide
A.V.C. in a simple and satisfactory manner.

Simplest Diode Circuit

Probably the simplest detector ecircuit
incorporating o diode is that shown in
Fig. 1, where it is shown following the 1.F.
transformer of a supcrhet. The signal
voltage developed across the tuned circuit
(the secondary of the LF. transformer)
is rectified by the diode, which has the
property of passing a cwrrent in one
direction only. Due to the fact that the H.F.
signal voltages are converted into pulsating
voltages, the current flows in one dirce-
tion only. That is, very briefly and incom-
pletely, the principle of this type of detector.

There is a load resistance, marked R1,
and the rectified output from the diode is
developed across this. Consequently, the
output for the following L.F. amplifier
can be tiken from the two ends of the
resistance. One end is the earth line, which
is antomatically joined to the cathode of the
L.F. valve. The other end is connccted
to the grid of the following valve, through
a low-frequency grid condenser of value
between about .005and .5 mfds. ; a value of
.01 mfd. is found to be as satisfactory as
any. In Fig. 1 the load resistance is shown
as a potentiometer, for it can well be used
as a volumoe control to enable any portion
of the audio voltage developed across the
resistance to be tapped off. If desired, how-
ever, a fixed resistor could be used and the
feed to the L.F. valve taken from the
‘“top”’ end.

Question of Using Reaction with Diodes -

In a “ Straight ” Circuit

Fig. 2 shows a method of using a diode
in a *“straight ” circuit. In this case it is
important, when using a gang tuning
condenser. at any rate, that the moving
vanes and frame of the condenser be
earthed. A .0001 mfd. fixed condenser
is therefore included betwcen the tuned
circuit and diode anode—to prevent the
tuning circuit from being heavily damped
by the valve—and the load resistance is
joined between the anode and earth. In
this case, for purposes of example, a fixed
load resistor is indicated, but it could be
replaced by a potentiometer as in Fig. 1.
It will also be seen in Fig. 2 that an H.F.
choke is included between the diode and the
grid of the L.F. valve; a .0002 mfd. fixed
eondenser is also conmected between onec
end of the choke and earth. The purpose
of the chokeisto act as an H.F. * stopper,”
preventing H.F. from reaching the L.F
amplifier. The by-pass condenser furth..
assists in this direction. This “ stopper

circuit is not a refinement, but is in nearly
A similar

every casc a practical essential.

OOOIMA.

I'/.F-‘-I

£ 4 J .

Fig. 2.—This skeleton circuit is-of the same gencral

form as that in Fig. 1, but applies to a diode used

in a *straight” circuit, where the frame of the
tuning condenser is earthed.

circuit would have to be included in the
arrangement shown in Fig. 1. In practice
it is found that the choke can quite well be
replaced by a fixed resistor of about
100,000 ohms, and this is more often used
due to its more compact form and lower
cost.
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Fig. 3.— An ordinary triode valve used as a diode

deteclor and reactor.: The grid acts:as a diode

anode and also as a normal grid'in conjunction with

the * legitimate  anode, which is now used in a
reaclion circuil.

By FRANK PRESTON

Using a Triode

It is significant that the valve shown in
Figs. 1 and 2 is of the indirectly-heated
kind ; most diodes, whether for battery or
mains operation, are of this kind.

Nevertheless, it is possible to usec an
ordinary battery (or mains) triodc as a
diode, either by joining. together the grid
and anode to act as a single anode or by

H.T.+
J ' VOO Mfd
i 7 % K

OO0, MA
£

ks O/ 17d
AVC. AL

Fig. 4.—A usual form of double-diode circuir for
detection and deloyed A.V.C.

using one of these electrodes alone. Tke
circuit would be the same as in Fig. 1 or
2. Reaction is not normally used with a
diode, nor is it desirable in most instances.
Some constructors prefer to have it, how-
ever, especially if the receiver is not of a
sensitive type having one or more pre-
detector stages.

A very simple method of applying
reaction when using a triode is as shown in
Fig. 3. 'If the anode and reaction connec-
tions are ignored it will be seen that
the circuit including the grid and filament
is fundamentally the same as that in Fig. 2.
The anode connections are rather strange
with a diode circuit,fmainly due to the fact
that they extend to the H.T. cirenit; high
tension is not used or required with a
diode employed in the normal manner.
Connected as in Fig. 3, the valve behaves
as a diode and triode in parallel, since
the grid is used both as a grid, in eon-
junction with the ‘legitimate” anode,
and as an anode in conjunction with the fila-
ment alone. The triode ‘“ portion” acts
simply as a rcactor or oscillator, and
reaction control is the same as when
using leaky-grid detection. This circuit
is fairly effective when the valve is of the
small-power type.

The Double-diode

It is more usual to employ a double-
diode, either as a full-wave rectifier or for
detection and A V.C. A typical ecircuit
is given in Fig. 4. Here the diode anode,
marked D1 is for detection and D2 is for
AV.C, and both anodes are linked to-
gether through a .0001-mfd. fixed con-
denser. R1 corresponds with the resistor
of similar denomination in the previous
circuits, while R2 is the load resistance
for the A.V.C. diode. The geneial opera-
tion of the detector diode will be clear

{Continued oyerleaf)
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'DIODE DETECTORS AND SECOND

DETECTORS
(Continued from previous page)
from what has been stated before, so we can
pay attention to the A.V.C. circuit alone.

A rectified voltage appears across R2
and, due to the “ one-way action” of the
diode, the upper end becomes negative
in respect of the lower when a signal is
tuned in. Moreover, the magnitude of
that voltage is dependent upon the strength
of the signal applied to the valve; as the
signal increases in strength the voltage
attains a greater value. The negative
voltage or potential is applied, through the
decoupling circuit consisting of a .01-mfd.
fixed condenser and resistor R4, to the
grids of the variable-mu valves preceding
thedetector. Because of this the amplifica-
tion provided by those valves is reduced
on stronger signals. This is, as you will
remember, the principle of A.V.C.

Delayed A.V.C.

The main objection to simple A.V.C.
is that it might impair the performance
of the set on weak signals. This is simply
because a negative bias is applied to the
variable-mu valves even on the weakest
of signals reaching the detector. The
difficulty can easily be met, however, by
using what is commonly known as delayed
AV.C. The principle of this is that a
negative bias is passed back through the
A.V.C. circuit only after signal strength
has reached a certain (controllable) mini-
mum valuwe. To make this possible, it is
necessary to apply a limiting voltage acting
“in opposition” to the A.V.C. voltage.
In other words, the A.V.C. voltage has

PRACTICAL AND. AMATEUR WIRELESS
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Fig. 5.—Double-diode used for second detection and

A.V.C., onc anode being employed for each purpose.

If desired, a delay voltage can be applied at the
poinl marked X.

avoided in the interests of good reproduc-
tion, so the delay voltage is adjusted so that
the L.F. valve is just overloaded when the
receiver is tuned to a distant station, and
when the volume control is at maximum,
Another point that will be observed in

Fig. 5 is that the A.V.C. anode D2 is.

joined, not to the secondary of the IF.
transformer, but to the anode of the
preceding valve through a .0001-mfd.
condenser. This is generally a more
satisfactory arrangement, although the
principles cannot be discussed in the
available space for this article.

Double-diode-triode
It is generally

—idee found desirable to

have not less than
'

lF OUTPUT GRD
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two L.F. stages after.a diode, although
this is not necessary. when wusing a
high-efficiency pentode.., In order to
simplify the desigh and construction
of the set, it is therefore usual to employ
& double-diode-triode, which comprises a
double-diode and triode L.F. valve in one
glass envelope. A “standard ’ circuit for
this is given in Fig. 6, which will be seen
to be very similar to Fig. 5in many respects.
In this case a small delay voltage is- pro-
vided by the bias resistance in the cathode
lead—which carries the H.T. current for
the triode portion. Additional bias—a
voltage from 1 to 6 is normally adequate—
can be provided if desired by adopting the
connection shown in broken lines.

Applying Reaction

On one occasion when referring to diode
detection in these pages, I made the state-
ment that reaction cannot generally he used
very satisfactorily when a normal diode or
diode-triode valve is employed. This
brought several letters from readers to say
that I was in error; many readers stated
that they had used reaction with complete
suceess. I still maintain that the system
is not one to be recommended, and several
technicians with whom I have discussed
the matter agree.

But to avoid a repetition of any similar
charges, I give a circuit incorporating
reaction in Fig. 7. This is not the only
one, in addition to that given in Fig. 3,
but it is one that has probably been more
successful than the majority. You can see
that reaction is applied to the tuned circuit
from the anode circuit of the L.F. valve.
To make this feasible, the usual * stopper
resistance or choke and condenser niust be
owitted.

It is possible to use an ordinary dual-

" %MH 4 NAAAN o, 1 A
- OSHd S -Or Mt %R&tﬂcwil AEC ANODE LOAD
L 0oIMid,
R / :
3ima 4 =/ . ourPur
ML - I CHRID
Toocos el Ormed
L0002 M, R
OO0/ AT W
R, Ry <
(<, s 5M S 5K
T M0 25 MA {
2 "
-/ Mfd Ty e
b /ALY >
] . Ry
: Ry -
Fig.6.— Here a double-diode-triode is used for second detection, A.V.C., . M-

and first L.F. amplifier.

the preceding circuit.

to cancel out an existing fixed voltage
before it can have any effect on the con-
trolled valves.

A simple and effective method of pro-
viding this delay voltage is by making
the cathode of the diode slightly positive
in respect of earth and of the A.V.C. diode
—D2 in Fig. 4. 1In our circuit a 100,000-
ohm potentiometer (R6) is used for this
purpose. An alternative to the variable
potentiometer would be a fixed one com-
prising a 100,000-ohm resistor and a
1,000-ohm resistor. That would give a
delay voltage of, roughly, 1.5 volts with
150 volts H.T.

A corresponding but alternative cireuit
is given in Fig. 5, where corresponding
resistors are given the same references as in
all of the other ‘circuits shown. In this
case a dry battery could be inserted at the
point marked X to provide any required
delay. In an accurately designed receiver
the maximum output from the detector
should just be capable of overloading the
following L.F. valve. Overloading must be

The general arrangement is similar to that in

Now Ready !
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Fig. 7.—A method of obtaining reaction when using a diode detector in
the normal manner.

Feed-back is from the fust L.F. stage.

range coil with reaction winding along
with a .0003 mfd. variable condenser, .but
this is not wholly satisfactory. A far better
arrangement is to use a very large reaction
condenser and a very small reaction
winding. A .0l-mfd. condenser is shown,
and with this the reaction winding might
consist of only about 15 turns. The object
is to minimise the inductance of the reaction
winding and to provide an casy by-pass
by stray L.F. which must be mixed with the
H.F. in the amplificr circuit. A variable
condenser of the value stated is not easy
to obtain (although there are some made for
tone-control purposes), and it will generally
be easicr to use a fixed one~in parsllel
with a large pre-set. Thus, a .02 mfd.
pre-set condenser could he wired in parallel
with a fixed one of about .005 infd.

In most cases, the optimum setting of the
pre-set can be found and the adjusting
screw then locked. This will give fixed
reaction, which will “hold ¥ suffictently
well over the tuning range.



Ouyr New Building
YA WEEK or so ago I wrote some
—\, notes concerning the new build-
ing ‘which houses the staffs of the in-
numerable journals published by the
famous house of Newnes. I show on
the following page an artist’s sketch
of it, but wild' horses are not going
to drag from me any hint as to that
part of it which shelters your present
scribe. If T did so the pro-
croonerttes
jazzites might descend ‘upon
me in their wrath. Those who
feel that way should remem-
ber that as a scribe sitting
at a desk I may be a lyddite
(I am always slamming the
lid of my desk), but I am also
a Hittite. At any rate, this
new building is in every way
worthy of me and the pearls
of wisdom which fall from
my pen like dewdrops from
the rose leaf. The sweet
young thing who sometimes
has the painful duty of taking
my dictation has another
name for it} but her vocabu-
lary is improving daily.

H.

Encouragement
l PUBLISHED a reproduction of
an envelope I had received from
a reader the other day. This has
spurred him on to further efforts and
I show a sketch which he has sent
to me. If any of my readers are
caricaturists I hope they will go and
do likewise.

Early Morning P.T. Broadcasts
LAD to see that my recent notes
about the B.B.C. refusing to
broadcast physical training exercises
on the flimsy pretext that they could
not afford it has had some effect. 1
learn that at the sixth meeting of
the National Fitness Council at the
Board of Education, Lord Aberdare,
in reply to a question, said that the
National Fitness Council were in

and the pro- 3
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consultation with the B.B.C. and it
was hoped that an arrangement would
soon be concluded whereby these
broadcasts would be made possible.
The B.B.C. can afford it when they
should afford it.

Jokes
. H., of Greenbhithe, tells one : “An
old lady complained of the
profanity of two men mending the
telegraph cables

near her house.

““ A crooner by any other name——"

When questioned, one of the men
satd that he had only tipped some
molten lead down his mate’s neck
and he merely said, ¢ Can’t you be
more careful, Bill?’”

£ * *

J. E. L., of Southend, sends me
details of a television adapter, which
Master Battisin  Belfry can never
hope to achieve. He sends me
a drawing of it. Valves consist of
the hot anode type and have an
output of three candle whats! The
outstanding feature is the vision
sorber, which is a kind of large magnet
that absorbs all the vision and static
electricity from the air when turned in
the direction of the aerial, thereby
providing pictures and doing away
with the battery. It works on any
set, but the main thing to remember

Ao I pare )
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is to heat the receiver for half an
hour before use to prevent the tuning
condensers ‘becoming alive.  The
receiver, I am told, should sell and
smell well.

The Old Days
HAVE received the following from
A. R., of Seaford :

“1 played a wireless joke in this
manner back in the days of swinging-
reaction coils, when I was only a lad
—they were the days, though! I
couldn’t afford an accumulator after
I had paid for the parts, licence and
H.T. battery, so I got two jam-jars,
two porous pots from some old
Leclanché cells, zinc rods,
sulphuric acid, and bichro-
mate of potash, and obtained
the necessary four volts for
my one-valver. After a week
or so, if there was a special
item I wanted to hear and
the L.T. supply caused the
valve to gutter, I used to
stir up the acid with zinc
rods and carry on. And
that reminds me, a crony I
knew wanted a one-valve set
like mine, so I made him
one, and when the time came
to make up the cells I found
that I had left the acid at
home. After it was brought
along we carefully added the
exact quantity to the water,
hooked up, switched on, and nothing
happened.  After a great deal of
fiddling about we found that my folks at
home had sent father’s bottle of eye-
lotion which was in[the same kind of
bottle as my acid ; after that I saw to
it that father didn’t use my acid for
his eyes ! The funny thing about my
friend’s set was that it only worked
with my valve, a Dutch one costing
4s. 6d. 1 don’t know how many
kinds of valve we tried in it, also
different valveholders and condensers;
we tried for hours and got only silence
for our trouble, but as soon as the
Dutch valve was put in the set ¢ just
went.’

“My set worked with any valve
almost—we gave his set up after an
expert failed to get a sound out of it ;
but this joke—I got a Ford spark
coil coupled to my jam-jars, a length

5
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of wire from one secondary leading
out to the back yard and the other
to earth. A neighbour came into
view, so I called out to ask if she
would like to hear the wireless. She
said yes please, she hadn’t heard it
yet, and so on. I gave her the wire
to hold and told her that I'd go
inside to switch on. I did, and she
dared me to come out again. She
did jump, though.

- “My fitend with the dud one-
valver graduated to adet.-2 L.F., and
after a month or so it distorted horri-
bly, and one day his mother said,
‘ You’ll have to leave the window open
when you use the wireless—you can’t
expect it to play clearly when the
music 1s all squashed up in the wire
when the window is shut.’ If T was
capable I could write a lot more
about those times.

““ But wireless was’ really worth
while then—chaps helped one another
and there were interesting problems
to discuss; now, about the only
mention of wireless is: ¢ Oh, I gave
twelve guineas for mine.’

“ I hope PracTicAL AND AMATEUR
WIRELESS continues to prosper and
trust you will give us your enter-
taining articles for years to come.”

Do Dealers Ever Listen In ?
R. M. W. P. WARD, of Harrow,
sends me the following :

“In reply to your comment on
‘Do dealers ever listen?” A friend
of mine, seeking a cabinet, was shown
an old Marcom: set with quite a good
cabinet. It was an S.G.3, complete
with three Cossor valves, a large G.B.
battery (it had anode bend detection),
and a D.C. eliminator. The sct
was in perfect going order, with very
little hum. On getting it home we
attached an L.T., connected the
eliminator to the mains, connected
the L.S. and received the National at
‘good volume.  This was the only
station that we could get, but it came
through at Rg. We bought the whole
lot for 7s. 6d. How about that?

“ Why is it that the 15 kW station
Radio Normandy (Fecamp) comes
through so well in the South of
England ?

“1 quite agree with you about
Sunday programmes ; I always
listen to Normandy or Luxembourg.

“Can you explain why certain
dealers display in their windows cer-
tificates saying that they are com-
petent service engineers, and signed
by some well-known manufacturer, yet
when you ask them any question they
always are unable to answer it? Are
they supplied with special service
sheets, telling them to test here and
there, and if they do not get a reading
the component is obviously broken ! !

PRACTICAL AND AMATEUR WIRELESS

A friend of mine bought a portable
from a well-known London store
recently. Having sent it back three
times to be mended, he footed a bill
for 1gs. 6d., and still the set did not
work. He handed it to me in despair.
I tightened up the valveholders,
tested the resistors, etc., and found all
O.K. After reassembling, the sct
worked perfectly !

Drawing the Waves!
HE following is sentby W. J. W.,
Bootle :

“ The day before the Liverpool
Grand National I was asked to make
the set go louder, ready for the race.
I did my best. But the man of the
house had his own ideas on why he
couldn’t get the set loud when a good
programme was on. He said, ¢ With so
many people tuning in to the race
there won’t be enough to go around
—the best thing to do is to tune in the
National early, and hold it there
before everybody else gets on it.’
That night, after the race, I asked how
the set had worked.

“ Said the man of the house :
was just as I said—I tuned in at
dinner time and left it on the
one station, and by the time the
race came on the aerial had got
so used to one station, it acted
like a magnet— nothing could
draw it ofl. Marconi himself
couldn’t have got it better.

‘It

n
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The B.B.C Ballroom

EREWITH letter from K.
Brownless, of Acomb :

“Re your remarks about this
‘B.B.C. Ballroom.” I think that
they are utterly ridiculous. The
tempi are not correct, as a rule. The
lack of Vocals in these shows, also
those such as ‘ Thé Dansant,’ and
any other ‘ no vocal ’ sessions, simply
provokes boredom.

“1 think it utter piffle to say that
vocals put off dancers. Joe Loss at
the Astoria has vocals in his pro-
grammes, and the same applies to
Ambrose, Carroll Gibbons, and
others.

“ With reference to the actual pro-
blem of whether listeners dance to
the ¢ dance time’ sessions, there are
three points worth noting :

‘ 1. Constant slithering wears away
the carpet.

“ 2. If we are to remove the carpet
it is going to be a waste of time.

“3. In ballrooms there are in-

tervals between dances ; the B.B.C,,
of course, hasn’t
the time to waste.

e o “Strange as it
ﬂ \Q may seem, I long
for - Commercial
N Radio onan Anglo-
i | ! American basis,
“{ H '\‘ B not the Continental

L ! }? [ stuff.”

| kL
W0y
.,;\

Our arlist’s impression of the imposing Tower House building (The House of George Newnes, Ltd.)
which is a landmark in the Stradd district.
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T has been repeatedly stated that a
short-wave receiver of the simple
detector or detector-L.F. type may

bring in stations from all parts of the world,

but many constructors find that they are
unable to get satisfactory or consistent
results, when using this type of receiver.

Among the many defects or troubles which

they experience may be mentioned erratic

reaction and excessive background noises.

Provided that the receiver is properly

Larth

Fis. 1.—A baitery

Ga-2

S.W. receiver em- s
ploying an apericdic
F. stage. Zr-

designed it should be possible to obtain
smooth reaction over the entire waveband,
but jt is often found that the peculiar
effects introduced in the way of damping
by the acrial-earth system may result in
some trouble with the reaction control.
Unfortunately the simple type of receiver
referred to depends to a large extent upon
the reaction circuit and this is used to
build up the signal—often making audible
a station which could otherwise not be
obtained. If, therefore, you wish to ensure
smooth reaction on all wavebands, one of
the first things to do is to remove the
damping of the aerial-earth, and this may
be done in several different ways. One of
the simplest is to connect the aerial to the
coil through a small coupling coil or through
a fixed or variable condenser, but this is
not ideal although it is very often fully
effective.

With regard to noises, these are received
with the signal in many cases, and thusit is
more or less impossible to cut them out
and hear the signal free from interference.

Superhet Circuit

It has been found, however, that if a
receiver of the superhet type is employed,
and if this has a signal H.F. stage plus
well-designed 1.F. stages. the ratio of the
signal to noise is considerably modified.
Te:ts with a superhet with and without an

G

ort Wave
Section

H.F. AMPLIFICATION ON THE SHORT WAVES

Some Details of the Uses of this Form of Building Up
Signal Streng:h with Suggested Circuits.

By W. J. DELANEY

H.F. stage at the same time, will show
conclusively that the latter will provide a
quieter background. Similarly, the use of
a number of tuned circuits will also be
found effective in reducing background or
static noises. Unfortunately, valves them.
selves are capable of introducing all kinds
of noises, from hissing to cracks and bangs,
and these may affect a signal. It is a simple
matter to decide, however, whether valves
or circuit is responsible for trouble of this

type, merely by sub-
stituting the valves in
use by others. If]
#% therefore, you are
using a superhet cir-
cuit and find that thisgives
noisy results, try the effect
of a pre-signal H.F. stage
added in front of the
frequency-clianger. A vari-
able -mu pentode should be
used, and the tuning circuit

* can consist of a similar coil and condenser
'to that used in the grid circuit of the fre-

quency-changing stage. Alternatively, an
aperiodic circuit may be used as is now to
be described for the straight type of set.

Aperiodic Tuning

One drawback to the addition of an H.F.
stage is that a further tuned circuit may be
introduced. If the receiver already has
one tuning control this may be held by
some listeners to introduce difficulties
which will prevent its adoption. Actually,
however, it may be made so flatly tuned
that it will not introduce difficulties of this
tvpe. To avoid tuning altogether, the
circuit may be of the type known as
aperiodic. For this purpose a grid leak or
an H.F. choke is joined from the aerial to
earth, and the H.F. valve is joined across
this exactly as in the case of a tuned circuit.
In Fig. 1 we show a batfery four-valve
receiver of standard design, in which an
H_.F. stage of the type referred to has been
added. The H.F. valve in this case is of
the “straight” type, but it could easily
be replaced by a variable-mu type if
desired, the control being carried out by
joining a 50,000.ohm potentiometer across
a grid-bigs battery and feeding the arm
of this control through a 1-megohm resist-
ance to the grid of the H.F. valve. A
.0001 mfd. fixed condenser should then be
joined between the grid and the junction
of the 1-megohm resistance and the H.F.
choke and aerial. The H.F. choke should
be of a reliable type, designed to afford
adequate choking effect over the waveband
or band of frequencies to be covered by the
tuning coil which is included between the
H.F. and detector stages. As shown, this
is a home-made affair, but it would be
quite in order to replacc this by a standard
6-pin short-wave coil.

Mains Circuits

In the second illustration, Fig. 2, a circuit
of the Universal mains type is indicated,
and this utiliscs three pentodes so that
maximum volume may be obtained with
the minimum number of valves. The
variable control for the H.F. valve in this
case is included in the cathode circuit, and
in place of the aerial choke a grid leak
having a value of .25 megohmns is employed.
There is a wide scope for experiment in
connection with this type of aerial eircuit
and it may be found that a resistance as
low as 100,000 ohms may give satisfactory
results, whilst in other cases it may be
found necessary to go up to 3 or 4 megohms,

SM.CH,

BRI

200 1.000
OHMS OHMS
1 MFD.
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Obviously, for maximum results it would
be preferable to use the tuned arrangement,
although this will add a further control to
the complete receiver. If desired this
could be ganged to the main tuning control.

AINS
600 e
aMB

\
Onms 25MFD.

‘9. 2.—Here is an ** all-mains ** S.W. receiver in which en aperiodic H.F. stage is employed.

The resistance should be of the non-
inductive type, and the modern chemical
or coated type of resistance is quite suit-
able. An important point to be mentioned
{Continued at foot. of nex: page)
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Short-wave Log

New Cuban Broadcaster
'T-‘HE Havana station, previously re-

ported as CODX ‘or CMDX, is now
eonfirmed as COBX relaying CMBX,
a medium-wave station in the Cuban capital.
The channel used is 32.61 m. (9.2 mec/s),

the power being given as 500 watts.

Announcements in Spanish and English
are followed by one stroke on a gong, a
peal of four bells being broadcast four times
during the hour. Reports of reception
should be addressed to Istaciones CMBX
y COBX, San Miguel, 194, Havana, Cuba.

Two U.S.A. Expeditions

0X2QY, is the call-sign of the MeGregor
Expedition radio station in Greenland ;
transmissions are made irregularly on
20.86 m. (14.38 me/s). VP3THE, a station
of the American Museum of Natural
History Expedition, under the leadership
of Dr. W. H. Holden, is located some 500
miles up the savannahs of British Guiana,
near the Essequibo river. It is now working
with amateurs on 21.83 m. (13.745 mc/s)
between G.M.T. 23.30 and 00.30.

Algiers on Short-Wave

The 10-kilowatt Government station,
located at Algiers-Eucalyptus (North
Africa), has been carrying out further tests
on 24.75 m. (12.12 mc/s), with the relay of
Algiers medium-wave broadcasts. They
have not only been heard well throughout
Europe, but many reports of good reception
have been received from the United States.

Opera Broadcasts from New York

Fvery Saturday, from G.M.T. 19.00, a
relay of performances from the Metropolitan
Opera House, at New York, is being carried
out by the N.B.C. The broadcasts for
listeners overseas are made simultaneously
through W2XAD and W2XAF, Schenec-
tady, on 19.56 m. (15.33 mc/s), and 31 .48 m.
(9.53 me/s), respectively, and through
WI1XK, Millis (Mass.), on 31.35 m. (9.57
me/s). This will be a regular Saturday
feature of the programmes throughout the
winter months.

More Broadcasts from the Argen-
tine .
Nightly, at G.M.T. 21.00, the Ministry

of Foreign Affairs of the Argentine Re-

publie, at Buenos Aires, broadcasts a short
propaganda talk, followed by a musical
programme, simultaneously through two
ghort-wave stations, namely, LRX, on

31.06 m. (9.66 mc/s) and LSY, Monte

Grande, on 16.56 m. (18.115 me’s). The

latter 1s a commercial station used for

regular public telephone service with

Europe, and the United States.

) -

For Calibration Purposes

IUD, Addis Ababa (Ethiopia) on 16.42 m.
(18.27 mec/s) now a 15kw. transmitter,
reconstructed by the Italian authorities,
may be heard working during the afternoon,
and early evening hours, and in telephonic
communieation with Rome.

LSF4, Monte Grandec (Buenos Aires),
on 15.08 m. (19.9 mc/s), gets into touch
daily with Paris at G.M.T. 18.30.

Another U.S.A. High Power Trans-

mitter

The General Electric Company (Schenec-
tady, N.Y.), is erecting near Belmont
(California), a fifty-thousand-dollar trans-
mitter for the purpose of broadcasting
special programmes to the Far East. This
20-kw. station will work on 19.56 m.
(15.33 mefs) and 3148 m. (9.53 mec/s).
Although these are the channels at present
used by W2XAD and W2XAF, no inter-
ference will be caused to these transmis-
sions, as the time schedules will be different,
and also for the main reason that beam
aerials from the new transmitter are
directed towards the Pacific. Ocean. It is
the intention of the G.E.C. to operate this
station from midnight until 6.0 a.m.
Eastern Standard Time (G.M.T. 05.00-
13.00), which will ensure good reception of
the programmes in Manila from 4.0 to
10.0 p.m. ; in Tokio, from 5.0 to 11.0 p.m. ;
in Shanghai, from 4.0 to 10.0 p.m., and in
Sydney (N.S.W.) from 6.0 p.m. to midnight.
All these are local times.

Djibouti Calling

French radio fans report good reception
of FZES8, the 5-kilowatt commercial trans-
mitter at Djibouti (French Somaliland),
operating on 17.36 m. (17.28 me/s). So far
the broadcast is limited to one transmission
which takes place on the first Thursday of
each month between G.M.T. 13.15-13.35.
For those readers who care to look up
Djibouti on the map the geographical
position is: 43° 07° 20” E.; 11° 35" 15” N.
on the East Coast of Africa.

Call-sign Alteration

It has been decided to withdraw the

call-sign 3LR allotted to the National
Short-wave Transmitter established at
Lyndhurst, Victoria, and allot inlieu thereof
the call-sign VLR This arrangement
became effective as from 1st December.
. The object is to give effect to the desire
that the station in question should use a
call by which it may more readily be identi-
fied by overseas listeners as an Australian
station.

SHORT-WAVE SECTION

(Continued from previous page.)
in connection with this mains circuit is
that the two condensers shown between
aerial and earth -arc not part of the H.F.
circuit but are merely included so that
-aerial and carth leads will be *dead”
when the receiver is connected to a D.C.
mains supply. It will be noted, of course,
that the earth line of the circuit (H.T.—)
is actually in contact with one side of the
mains and it is essential to take the pre-
caution of isolating acrial and earth leads.
In both of these receivers it would be
-possible to exchange the component in the

aerial circuit, and the circuits are merely
given as suggestions to indicate the use
of this type of H.F. stage. It must be
emphasised that we cannot supply wiring
diagrams for these receivers, nor can we
supply pictorial or other layouts, but for
those listeners who are anxious to improve
their short-wave reception and who are
now using a simple type of receiver we
recommend the addition of the H.F. stage
as already mentioned. For those who are
using a simple battery set a constructional
article on an H.F. amplifier of the tuned
type, with a 6-pin coil, will be found in our
issue dated June 27th, 1936.

January 1st, 1938

Colour Coded Condensers '
NUMBER of readers have recenily
written concerning the code em-

ployed  for identifying fixed condenser
values—the condensers in the majorily of
cases being taken from American receivers
which have broken down. The code is
identical with that employed for fixed,
resistors, and the basts is the micro-
microfarad. The colours are usually
placed in the form of a row of three dots,
and are read in order from.:left lo right.
For the benefit of those who have not yet
Jamiliarised themselves with this code it is
as follows : black—o, brown—rz, red—2,
orange—3, yellow—4, green—s, blue—6,
violet—7, grey—8 and white—g. In
both the resistor and condenser ratings, the
final numbeér s the number of noughts.
On the resistor, of course, the order of
reading is body, ltip and dot (or in some
cases a band of colour running right round
the resistor).

Moedifying All-wave Coils

READER wrote to ask whether it

would be possible 1o extend the
range on the short-wave section of ihe
all-wave coils recently specified for one of
our receivers. It should be remembered
in this type of luning unit that three
separale coils are employsd—one for each
waveband.  Consequently, 1o increase the
short-wave range a loading coil would
have to be added in series with the shori-
wave cotl. This would raise the minimum
wavelength, to which the coil would tune,
and as, in tnost all-wave receivers, the
minimum wavelength is the most imporiant
1l is essential lo take every possible pre-
caution o keep down losses, stray wiring,
etc., so thal a useful minimum may be
obtained.  Alternatively, such a loading
coil could be added with a shori-circuiting
swilch across it, but the additional wiring
lo the switch would undoubtedly upset the
efficiency”of the coil and we do not there-
JSore advise such a modification.

Increasing Current in Mains Unit

PROBLEM which sometimes arises

in designing a mains unit for a
poutrful set, is 1o obtain sufficient current—
sometimes in excess of hat given by
rectifying valves which are available. It
should be remembered that current oulput
may be increased by connecting rectifiers in
parallel, and half-wave or full-wave con-
nections may be employed.  Naturally,
when using this system it is essential o
ascertain that the transformer and choke
will be capable of dealing with the
increased current.
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A Secret Lock
HE accompanying diagram shows a
secret lock which I have found very
useful for a bench, table, or desk drawer.
It is a magnet-operated lock without the

3 TO OPEN.HOLD

i MAGNET ABOVE
TABLE AND OVER
RIVET OR SCREW TO

DRAW SAME iINTO
SLOT.

Y5  RIVET
OR SCREW

A novel magnet-operated concealed lock.

exposed keyhole, and may be used without
anyone discovering the secret of its opera-
tion. A hole into which a lin. rivet, or
screw, can fit- loosely is drilled in the
underside of the desk or bench top, and a
metal plate mounted flush over it so that
just the stem can pass through. Another
hole the size of the rivet is then drilled in
the drawer, and a copper guide piece
screwed on as shown, to raise the bolt
when the drawer is being closed. A magnet
held over the bolt will serve as the key.
—ARTHUR LARGE (St. Helens).

Simple Method of Wave-band
Indication ]

HE .accompanying sketches show how

I contrived a simple wave-band

indicator.

A wooden panel is taken, and

PIN-PRICKING ON
ALUMINIUM MILK CAPS

THAT DODGE OF YOURS!
Every Reader of . “ PRACTICAL AND
AMATBUR WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us ? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem published
on this p g we will pay half-a-guinea. Turn
that idea of youys to account by sending it
in td s addressed to the Editor, “ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd,, Tower House, South.
afapton Street, Sttand, W.C.2, Putyour name
and ‘address on every item. Please note
that every notion sent in must be original.
Mark envelopes ‘Radlo Wrinkles.”
NOT enclose Queries with your wrinkles,

SPECIAL NOTICE
All wrinkles in future must be
accompanied by a coupon cut from
the current issue.

!-l ) ),

into this are drilled three
holes large enough to take
cbonite bottle caps, which
are used as covers for the

OLD SOUN
BOX HOLDER

WIRE BRACKET

SOLDERED HERE
SCREW HEAD SOLDERED,
TO HINGE

bulbs and - holders. The metal

covers
of these are of aluminium, as, this being
soft, they "can be easily printed, and

then pricked with a needle. The metal
caps from milk bottles are ideal for
C T ALUMINILM
o % MILK CAP,
EBONITE

CAR
this purpose, fitting

over the ebonite caps
snugly. The fitment is
wired to the wave-

WC/s CONTACTS,

BRI S

Q’

L

Front and rear views, and diagram of connec-
tions for a simple wave-band indicator,

change switch contacts
as shown in the theo-
retical circuit drawing.

&

@: The holes to bo
f [ drilled for the bulb
LT- LT+ holders . should be

T

13/32ins. this measure-

in diameter,
ment ensuring a close fit for average

holders. The holes for the caps. in my
case, were done with a lin. bit, and
then sand-papered down to obtain a tight
fit ; glue is not necessary if the top panel
is Hn. to din. thick, this giving firmness to
the caps, which are sweated into position.
—A. J. Warp (Edgware).

*

A Tracking Device for Records
SOME time ago I became interested in
home recording, so I set about making
some sort of a tracking device with what
odds and ends I had in my junk box. The
accompanying sketches show the result.

ADJUSTABLE BY
SLIDING ALONG BRACKEY

General view and details of
construction of a home-made
tracking device.

I have used the device
for some time now with
complete satisfaction.

My pick-up is of the
fixed swivelling arm type
with a movable head.
The tracking needle
bracket is made to slip over the arm
just behind the movable head, where it is
held in place by a screw and nut about
1}ins. long, the tracking necdle being
parallel with the cutter.

In the sketches, A shows the separate
parts which go to make up the bracket.
C shows the finished tracking-needle holder,
the spring tensioned movement of the
tracking needle being indicated by the
dotted line at B. The tracker needle head
should be so arranged that it gives a clear-
ance of about }in. from the surface of a
record when there is8 no needle in the
holder.

To cut a record, first an ordinary 10in.
gramophone record is placed on the turn-
table, and on top of this is placed a 6in,
aluminium blank. The tracking necedle
is adjusted so that it is on the beginning
of the gramophone record while the cutter
in the pick-up head is about }in. from the
edge of the blank. The turn-table is
started, and as the pick-up head and the
tracker head are movable they may be
raised and lowered together on to the
records,

For reproducing, the tracking needle
is taken out of its holder, the cutter
replaced with a fibre needle, and the record
played off in the ordinary way.—D. J.
Mogrris (Pentre, Rhondda).
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LTHOUGH the past year has not
seen any drastic changes or develop-
ments in radio, therc have been

geveral important developments which will
no doubt assume grecater value as time
passes. The most vital development
has been the introduction of all-wave coils

Television Dipole acrials being finished off al the
. factory.

and coil units for the home constructor.
This has enabled receivers to be built at
home which will tune to the short waves
in addition to the normal broadcast bands,
and the method of building the coils has
resulted in a very simplified design of

A simple beginner's All-wave
receiver— The Trident.

*
|

recciver for "all-
wave reception.
We have used
these coil units,
produced by dif-
ferent manu-
facturers, in
severalsets during the past
few months, and the accom-
panying illustrations show
two such sets. In the
Corona receiver—which was
published by us in both
battery and A.C. mains
versions—the Wearite coil
unit was incorporated. This
particular unit is no larger
than a standard screened
broadcast coil—in fact, it is
much smaller than some
such units. There are only
six terminals to the coil,
and it contains its own wave-
change switch, thusremoving
a considerable amount of
construetional work. In the
Trident receiver we used a
different type of all-wave
coil——a B.T.S. product. in
which no screening is em-
ployed, but the unit also
incorporates its own switch-
ing mechanism,

Receiver Design

In the ready-built re-
ceiver market, it is noticed
that therc hes been a much
greater percentage of all-
wave sets built than broad-
cast-band receivers, and the
generaleffectof theadditional
wavebands which are now
received has led to many
interesting  developments.
More people are now using
headphones, as this often
enables long-distance stations to be heard
which are inaudible on the loudspeaker.
Furtherniore, owing to the fact that inter-
ference is more troublesome on the short
waves, there has been a general outery
against the use of interfering apparatus,
and itis to be hoped that Parliament
will not long delay the passing of a
suitable, Bill to make it illegal to

Belling Lce

An Account of the Develop
Some Forecasts of the Trend

use such apparatus. Inanendeavourtomiti-

,gate the nuisance, aerial systems are being

improved, and it i8 now possible to obtain
geveral special all-wave anti-interference
acrial systems, which enable the aerial to
be erected out of the field of interference,
and long leading-in wires employed without
loss of sensitivity. These aerials consist in
the main of two or three lengths of aerial
wire joined at one point to a special match-
ing transformer. From this to the receiver
a long length of special screened cable is
employed, and this is joined to a further
transformer before connection to the

; Redi
out
Craekic i L0
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An anli-interference acrial kit.

receiver. The cable may, of course, be cut
to any desired length and owing to the
screening does not pick up interference.

For the reception of television, special
dipole acrial systems of suitable size
have also been produced by two or three
firms, and are simpler to'erect than ordinary
types of aerial.

All-stage Valve

A special type of valve was perfected
during 1937 and is now available for use
in any stage of any type of receiver. From
this, it has. been named the “ All-Stage
Valve,” and is a special Hivac product
which should greatly simplify receciver
design and construction. One firm is already
producing a modern supcrhet in which this
particular valve is found at every stage,
from the frequency-changer to the output
stage.

Another type of valve which has also
been popularised during the past year is
the tetrode. This is a special type of two-
grid valve which is intended for usc in the
output stage of a receiver in place of a
pentode. It overcomes many of the diffi-
culties which are sometimes experienced
with a pentode, and in a good many cases
it may simply be plugged into a receiver in
placc of a pentode without any alteration
being made to the wiring or potentials
which are employed.

<=

1937 IN RE
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of the Past Year, and
nts for the Coming Year

New Tuning Devices

There has also been an attempt to
introduce new forms of tuning, designed
to replace the present method of turning
a small control knob and watching a pointer
move across a dial which is filled with
station names. The Ekco control which is
illustrated on this page has to be spun
with the finger tip and the pointer travels
freely across the dial. Thisis a very simple
and effective scheme, and the receiver which
is fitted with this type of control also has
the remaining controls “ camouflaged ” so
that it does not resemble the modern wireless
receiver. As a forecast for the coming year
we might suggest that push-button or “‘dial’
tuning may be introduced, but although
they are popular in America, English manu-
facturers have not yet put any such models
on this market. There should be a demand
for a receiver of this type for those who are
interested in receiving various programmes,
but cannot be bothered with the difficulties
of tricky adjustments or station searching.
In America it is also possible to purchase
small units consisting of the button and
drive mechanism which may be joined to an
existing receiver, and there is a possibility

SPIN WHEEL

his illustration shows the mechanism of
the Ekco flywheel tuning control. The

drive has machine-cat gears (40 to 1), and the rim, which is 14in.
in circumference, permils very accurate sellings fo be obtained.

that these also may appear on the English
market this ycar.

For the Battery User

An ingenious device was shown at the
Radio Exhibition in September, designed
to avoid one of the main difficulties which
beset the battery user. This was a charging
unit for keeping the L.T. accumulator in
good condition, but was designed for usec
with ordinary gas supplies and thus gives

FLEXIBLE COUPLER
TO CONDENSER

to the listener who has no electric
light mains  facilities the samc
advantages as his more fortunate
neighbour may possess. This
particular unit was produced by
Milnes Radio, the makers of the
well - known H.T.
unit which is kept in good
condition by means of an
L.T. accumulator . which is
connected to it. A’ change-
over switch enables the
accumulator to be put in the
charging] position, but in
the ordinary way, if no elec-
tric light mainsareavailable,
this accumulator has to
o be taken for recharging.

With the aid of thisgas
charger, the battery type Jf
set may be converted almost
into an “all mains ” receiver,
in that no charging difficul-
ties will be met with, and the
receiver may always be oper-
ated in an efficient manner,
with ample, smooth H.T.
supplies.

Television .
Towards the close of the
year large screen television
demonstrations, and colour
television pictures were
demonstrated. It wouldseem
possible, therefore, that dur-
ing this year the majority of
cinemas in the London areca
will be fitted with large- screen vision
receivers so that important events
may be seen in a number of widely
separated places whilst that event is taking
place. Whether or not the home-television
receiver will be reduced in price, or whether
the size of picture will be increased, will
depend upon the general programmes which
are broadcast, ag it is impossible tointerest
listeners in expensive apparatus if there are
no suitable programmes to bereceived onit.
Two big-screen home television receivers

This is the battery Corona 4 receiver,
which incorporates the latesf all-wave
cotl unit.

w e rie exhibited
on the -first - day
of the Radio
Exhibition, but
then were with-
drawn and have
not been scen since. Whether or not
the new mechanical television receiver will
be capable of taking up the threads of
interest remains ta be seen, and it is unsafe
to make any forecasts in the realm of
radio, as developments come upon us so
quickly, that in the space of a few months
it is possible to be right out of date so
far as concerns the apparatus which onc
is using.

The Hivac All-stage valve, which simplifies receiver
design, as it may be used in any stage of d receiver.
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NEW COSSOR SUPERHET-Model 583

A Description of this New Receiver and a Test Report upon its Performance

OSSOR Superhet Model 583 is un-
questionably a de luxe battery

s superhet ; furthermore, it falls into
that class of battery receivers which are
desngned to compare fa,vourably with their
mains counterpart—both in performance
and in the short wave-band covered. So
many battery superhets do not include the
16-metre band, but by employing a separate
oscillator this receiver covers a short wave-
band of 16-52.2 metres.

\+*A’ point-by-point cxamination of the
eu'cmt most readily reveals the features of
this receiver. The input cirenit on medium
and long waves is of band-pass type, with
a high step up thatis substantially constant
over all W%velengths The circuits are over-
coupled to give a somewhat flat fesponse
i order to obviate side-band cutting and
consequent clipping of the high notes.
This flat tuning does not reduce the
selectivity of a receiver, because this
circuit is only called upon' to dis-
oriminate between stations that arc
comparatively far away from each
other, as ad]a.oent station se]ectnvnty
is obtained in the LF. amplifier. On
short waves single circuit tuning is
used, but with a very loosely
coupled aerial primary whicl®allows
very high signal-to-noise ratio, a
feature that -is so necemry on this
waveband. Provision is also made for
the use of the doublet type of aerial
if desired. The frequency-changing
circuit- makes use of a pentagrid
valve as mixer in conjunction with
a separate triode oscillator, an arrange-
ment giving the highest possible
efficiency on the short waveband,
and permitting the tuning range to go
lowerthan would otherwise be the case.
It is interesting to note that the
trimming condensers actually make
use of the chassis as one plate, an
arrangement giving greater rigidity
than the more conventional type.

W

Special 1I.F. Transformers

< Ifit is possnble to separate a single

component in this receiver as being the most
1nterest1ng, the choice must necessarily fall
upon the special LF. transformers used.
.They have been developed in the Cossor
laboratories, and are new this year to the
superhet receivers in this manufacturer’s
‘range. They consist of Litz wound coils
shunted by fired condensérs to give the
'desired inductance capacity ratio. These
condensers consist of silver deposited on
mica, and are quite incapable of capacity
va.natlon, an adva.ntage that is readily
a.pprecmted when it is remembered how the
‘performance of a superhet falls if the I.F.
circuits wander from their correct I.F.
frequency Alignment in these trans-
formers is done by a.d]ustmg a “dust”
1r0n core which is made in the form of a
screw, permitting very close adjustment to
be made by screwing the core in or out as
'réquired. After careful adjustment in the
Cossor works with the aid of cathode-ray
oscillograph apparatus, the cores are sealed
in position with wax, and frequency drift is
virtually impossible.

¥ While both first and second I.F. trans.
forniers are constructed as above, the first
transformer differs from the second inas-
much as the coupling between the primary

and <eoondary is mechanically variable,
and is actuated by a combined tone and
selectivity control which has eight positions.

Combined Tone and Selectivity

Control

The figst four positions control band width
acceptance of the ILIF. amplifier, the
minimum selectivity position being 14
kiloeycles, and the maximum 5§ kilocycles,
while the last four positions of this control
funetion as ordinary tone control, pro-
gressively cutting top in each position.
The fourth valve is a double-diode triode
which controls both frequency changer and
LF. amplifier on medium and long waves,
and the I.F. amplifier only on short waves,
in order to ‘serve a high signal-to-noise
ratio. Side-band' shriek’ does not occur
when tuning this receiver, the A.V.C. diode

T’It Cossor receiver which is reviewed in this article.
Note the side control.

being fed by the primary of the last LF.
transformer. It is interesting to note that
the tone control referred to above is
applied between anode and filament of this
valve, and not in the output stage; the
latter arrangement is undesirable, as the
control of tone would vary the impedance
of the output circuit. The fifth valve in
this receiver is'the comparatively recently
introduced Cossor quiescent output pentode
240 Q.P., which is capable of delivering
nearly # watt to the specially designed
permanent magnet moving-coil speaker,

THE WIRELESS
CONSTRUCTOR'’S

ENCYCLOPEDIA

By F. J. CAMM 4th Edition

- . o i
(Editor of ** Practical 1 5 , = Net
L

and Amateur Wireless ")

Wireless Construction. Terms,

and Definitions explained and il-

lustratedin concise,clear language

From all Booksellers, or by post 5[6 from George

Newnes, Lid., Tower House, Southampton Street,
e Strand Londan W.C.2. -

which has particularly flat response nght
up to 7,000 cycles.

Performance

The performance of this receiver was
qmte up to expectatlons, the sensmwty
being reminiscent of & mains receiver, and
being cxtremely constant over the three
wavebands. Some idea of the high sensi-
tivity can be gainéd from the fact ‘that the
input required (at the middle of the scale)
to produce 50 milliwatts output was only 48
miero- amps on long waves, 45 micro- -amps.
on medmm waves, and 90 micro-anips. on
short waves. The selectivity of the receiver
ineither of the moreselective positions of the
band-width controls was qmte remarkable,
while the quality of reproductlon from the lo-

oal station with this control in the minimum
position was so good that it was extremely

ard to realise that it was a battery
receivel. In the same way that
remarkable sensitivity was obtainable .
over the whole of the tuning range,
so was the audio frequency response
amazingly level over the whole
musical secale.

The automatic volume control, is
very good, both from the point of view
of preventing fading and preventing
thc output. valve overloading, so that-
-in 'conjunction with the sensitivity,
stations  coming all round the dial
had remarkably even volume.

The performance’ of this Cossor
receiver may be summed up by saying
that it is an outstanding example
of the latest superhet radio. The
mechanical construction of this re-
cciver has one or two points_ of
interest, inasmuch as ‘many of ‘the
coils and the wave-change switch,
and many of the -trimmers, are
mounted on a special chassis, which
is lightly mounted on the main
chasgis by soft rubber bushes, while
the triple gang condenser is in turn
mounted on the special chassis in
the same way. The condenser is 80
well sprung that a metal bar is
used in - packing to hold the con-
denser stationary during transit. It is
particularly necessary that this packing
bar should be removed before the receiver
is put “into operation, otherwise the
elaborate precautions against microphony
are lost.

Controls

The neat design of cabinet can be seen
from the accompanying illustration. The
tuning control and the on/off -switch are
sunk into the side of the cabinet, the
former being divided with a finger-tip
reccss for rapid searching. The two knobs
on the front are band-width control on the
left, and volume on the right, the wave
change being effected by the pendant
switch in the middle. The cabinet is
finished in a pleasant shade of walnut, very
slightly matt, and elaborately but not
ostentatiously grained.

The receiver is priced at 11} guineas,
which is moderate for the performance.
Hire-purchase terms are available at
17s. 6d. down and eighteen monthly pay-
ments of 14s. 8d., or twelve monthly
payments of 20s. 8d..
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/ONDERFUL NEW YEAR

PETO-SCOTT "°"¥ibio offers

= @ Established in 1(.‘9).S—il#em-Sca:):i startdlmg 't“P!\olllr “
19th year of trading in everything radio.by.-mail,
b or C.0.D.. Easiway. The unique position 1938 B E
FREE With every complete Pilot Author o s e * RAHD N w |
Kit purchased for the amazing
S.T.900 Receiver the purchaser will nEccA Model 99 AI.I.‘WAVE
6-valve A.C. SUPERHET

of suprcmacy we enjoy in this field is the outcome
of our long study and experience of direct-to-the
reccive, while existing stocks last, a FREE BOOK,
containing full comstructional details. Aute-dial
BARGAIN
£9:19:6
= L]

in the knowledge that your money will buy
BRAND-NEW GOODS and that every artlcle we
seil is backed by PETO-SCOTT'S QUARANTEE OF
SATISFACTION.

public selling. Order from PETO-SCOTT, sccure
card and full-size 8.1.900 Blueprint.

o 3 o 2’ rcation. LIST 8
Popular Wireless” ceases publication T 1338

. BATTERY
S IT! 9 O VERSION
KIT “A» etorcon. 55[GKIT“CC” gz £7:14:9

Carriage
Pilot Author Kit of Components, exactly as As XKit * A.10,” but with 5 Valves 16/3
FIRST specifidd and used by Mr. J. Scott-[anda Consolétte Cabinet. 16/3 deposit
Taggart, with Mr. J. SCOTT-TAG- ard ‘11 monthly payments of 14/7. D
GART’'S S.T.900 AUTO-DIAL CARD, =
but LESS coils, Konectakit, wander . o ol B v N A ASN

plugs, accumulator connectors, B

lves, tract kit, binet and i KIT . Q'
atidh exthacior kit oabins T, £6:14:9°
Cash Price, Carriage Paid, 55/6, or 5/- P As ' 0.C." but :
down and 11 monthly payments of 5/3. { with Table Cabi-
B.T.S. ONE-SHOT INDUCTORS|: zet. 13/s doposit

and monthly pay- :
Type 9/M. W, (178 to 580 metics) per palr .. 5/6 ments of 12/9.
Type 9/L.W. (900 to 2,000 metres) ,, - o 6/8

own

;‘E £818

meils of 16/9.

Tyve 9/8.2, (15 to 43 metres) o o i) /O i 3
b i i Rl w » o 2/UIEXTRAGTOR KIT. Add 13/6 to Cash Price. or
%ggg g;gé (?r'sletvolsizozn "S'gﬁl';fj » o 346|173 to deposit and 173 to eaeh monthly paymeut.

KIT“A. 10" Sshsr £4: 5 : 0| 800 to 900 CONVERSION KIT—

As XIT "11‘13" gg;nvsvitlé;:g.odNn(_:tTA;{I].}‘ 8/6 Includes panel, pl:\t(f)ol'm1 sml-een.1 alt nsce;:{n}r% z g —
and 10 B. . : €posil an; compovents, with 10 coils, 1 valve ap B 4

monthly pauments of 8/-. Down || g1 900 Dial Oard. Cash or C.0.D. £2/9/3. 2 iim‘ﬂi1%,'90?131;’3};;%},1,583"cgb%:::d s Ly VGl
S.T.800 ES, 5 Specified Valves. £1/10/3, ({5, 4/. down and 11 monthly payments 4/9. LOWN : .

Dgcea Commensense Tuning. No complicated
trouble-causiog mechanism—Decca, bold siation-

-named dial. Spread tuning; four, separate, easy

to read wavebands.
—— ey Oversize elliptical cone dynamie speaker. Provision
n a - for external spcaker and gramophone pick;up. Feor

A.C. Mains only. This is your oppor ity to
secure X fully guaranteed, magnificent 1938  All-

CONSOLE VIODEL CONSOLETTE " Waver—unobtainable elsewhere—at 4 off list price.

Cash or C.0.D., Carriage Paid, £9/19/6, or
Al B.T.000 finished re- MODEL 10/- Deposit and 18 monthly paymenis of, 12/8.
celvers are built by Peto-

Scott's - expert technicians —HOME BROA DCASTER— (

exactly to Mr.  Scott~ Exactly to specification.
Taggart’'s  first  specifica- Celluloid dia). In  wainute .
Transverse. Current Carbon Microphone
- For Dauce Bands, Croorers, Home

tion. A full-size celiuloid venecred cabinet, with spare

diat  places the finishing coil rack, valves, aud 10

touch on an cxm;:nely B.T.8. Inductors, Peto-8cott

attractive receiver. ach P.M. Speaker, less batteries. 0 n ani i r

component is rigidly tested CASH orC.0.D., go::"sg\imgy bedme:u:'vll’in :.'g’(::

on actval brosdeasting on Qarr. Paid Buttery ampiifier, or attached to yoar
rndio receiver.  High-fidelity
reproduction at all  speech
and musical frequencies. §°

all wave-bands. £10/10/0, or 21/- | 2 / -
Carbon electrodes and {gran-

down and 11
The Battery Version Con- monthly pay- |DOWN

ules. Diaphragni  protected
by metal grille. RBupported

pole Model Dinished In- ments of 19/9.

strument fa supplied with ~ 3

aerial coupter control ex- _

tended to operate outside on 4 eensitive springs

cabinet. Complete with eet TABLE MODEL attached to o chro‘x’nium

of first specified valves and * « g plated ring, on hlack
moulded base. On-off-
awitch. 30-1 microphone

o 3/6 down and 11 monthly payments of 2/9,

10 B.T.S. One-Shot Inductors Exact to spectfication™
covering Long, Medium, and 3 Celluloid dial, valves, 10

Short - W a v e B.T.S. Inductors, Peto-Scolt ‘Transformer with  bias
bands; alaso Table Cabinet, tattery In separate bakelite moulding for greater efliciency
Peto-Scott Type 21 6 leas batteries, Overall beigbt 10{ins.
No. 210 T / J8is/0, or 165 16,. i,
Moving « ¢ © own  an: 18 aive
8peaker, housed IDOWN | monthly pay- JDOWN £2:2:0 M £1 :1 :0
in ’ Peto - S%ot‘.lt ments of 15/9,
walout  finishe ) i
Console Cabinet, with spare coil rack, less batteries. CASH Cabimet Only.  Tised Jid. Bloping front. . 18}ins. wide, 6 or 2/6 down and 1% mc;::'hll;' g&?;.?&nf:"alpi-’ﬂs !
or C.O.D., Carr. Paid, £11/15/0, or Deposit 27/6 and 11 14}ins. high, '12ins. deep. 18/, (Carr. and Pkg. 2/6 b 25ft. of heavy braided flex extra. With Telescopic
monthly payments of 22/, extra) Or £/6 down and 5 monthly payments of 4/-, |[DOW Chromium-P.ated Stand, height 3ft. Gins. closed,

tit. £2/2/0, or /8 down and 11 monthly

PILOT 8-IN-1—— PETO-SCOTT TRIGKLE-CHARGER == ° - "
EXPERIMENTERS’ KIT | |CHARGE YOUR L.T. for jd. A WEEK | —PET0-SCOTT MAINS UNITS—,
Buy this new Kit at] once and you can build 8 short’ SPECIAL CASH PRICE 10/-- o, ot or B 25/-

wave sets one after another. Never before has the Or 2/8 down and 10 monthly payments of /-,
constructor been given such a wonderful opportunity $ Nothing to wear out or go wrong. This eMcient model is suitable for sets 2 on output of up|
for experimenting. b @ Modern metal rectifier, @ Air-cooled to 12 m/a. For A.C. Mains 20?/250—\-. 40 to 100 cycles. Output
Every Circuit mains transformers. 120-v. at 12 m/a, 4 tappings: 60-v., 75-v., 80-v., and I120-v,
a Winner Never be “left without your Radio™ MODEL M.A.10/30. _ Cash or C'O-D‘, 39/6
F KlT because your L.T.'s run down. The new Or 2/¢ down and 11 roonthly payments of 4/9.
8 =1in '1 Peto-Scott §-amp. Trickle Cbarger will A super model that is justly famed as one of the best on the

market, this outstanding unit incorporates a Trickle Charger,
which re-charges a 2-volt L.T. accmmulator at 0.5 amp. For A.C|
Maing 200/250-v. 50/100 cyecles. Westinghouse Metal Rectifier.
Four H.T. tappinga: Secreen, Detector, Medium Yower, High
Power. Output 20 m/a. at 120 volts.

charge your 2.volt accumulator at § amp.
Comprises  all  highest while you sleep. 12 months’ guarantee.
grade components, ready 7 days' approval agalnst cash. A.C, Mains,
drilled chaasis, panel, Bll_d 200/240 volte. 40/100 cycles.  Oversll
crackle finished steel cabis dimensions: 33° bigh, 2§° diam.)

net. 8 coila and 16 work-
ing drawings to build "
8

ot POST THIS COUPON AT ONCE

sets.
£4/8/0, or 7/6 de-
B ey u"l'?';f,h' 1/61 i (Pr.w.18), 77, City Road, London, E.C.1
ly payments of 8/f~. pown r.Ww. y ’ ity oad, ondon, E.C.1.
Set of 4 Valves, £1/7/6, or add 2/9 to deposit and 2/6 1 P E T o 's c o T T c o- I- T n. (Pr.w.18), 62, High Holborn, London, W.C.1. I
© each monthly payment.

Please enter my name and =address on your ma list

ng .
SEND NOW for onr two free catalogues, ** The Short-Wave Ex- Please send me coples of your  Bhort-Wave Constructor ™ and ** All-Wuve Radlo ” Catalegue.

perimenter,” containing full details of 8 Short-Wave Receivers "leage BENA C.a«s oor on e v eme ononnnenn M e crco Rk P T tamoniieiaeiiscau.ea.ofOr which T enclose
aud the 8-in-1 short-wave constructional kit with which you can Tlease send me.qoe e e svenvsinvinnesinne = I
build 8 short-wave receivers, ove after the other ; * All-Wave W o ....Cash, C.0.D. or Deponit. .

Radio Catalogue,” giving full details of the wonderful Peto-Scott
ofters in All-Wave Chassis, Complete Receivers, Television
Receiver and proprietary lines. A fund of information tha$ is
yours for the asking,
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WHAT IS AN ELECTRON7

Some Interesting Notes on this Important Subject are

Civen in this Short Article - - -

HI clectron has bccome so much a
pait of our daily life that few
people stop to consider what an

electron actually is. What it does is well
known. It lights our houses, provides
power to drive our trains, makes wireless
possible, and without it television could
not exist. Its properties are taken advan-
tage of to turn the front of a cinema into
a blaze of light ; in fact, its applications are
legion, and would probably fill an encyclo-
pedia, but in spite of this, or possibly
because of it, the exact nature of the
electron is scarcely given a moment’s
thought.

To express it simply, the electron is
believed to bc the smallest unit of elec-
tricity that cxists, and further, it is the
movement of electrons which constitutes
what is called an electric current. Whether -
it is a current moving along a wire, spinning
round the armature of a motor, or leaping
into space from the gun of a cathode-ray
tube, it is still nothing other than electrons
Mmoving in some fashion which may be either
orderly or disorderly, but at an incredible
speed. The electron can also be equally
truly described as the unit that goes to
bunild up an electric charge, in the same
way that & brick may be described_as a
unit \\’hl(‘h goes to build up a house.

Weight and Speed

Until the noteworthy discovery that
electrons could be persuaded to leave their
conduetor and cross an open space, as, for
example, from cathode to anode in a valve,
little progress was made with investiga-
tions, as hitherto the scientists had been at
a disadvantage that can be likened to

the air.

trying to study gas which could only exist
in a pipe, but once the electron could be
persuaded to move outside a conductor,
a great deal was found out in connection
with it. Its weight, for example, has been
computed with consideiable accuracy as
being 9 X 10-2® gramme, or in other words,
a decimal point, twenty-seven noughts,
and then the figure 9. The actual electrical
charge of each electron is equally small,
so that for an appreciable electric current
over an appreciable time, the weight of
the electrons passing is relatively con-
siderable. 'To take a case in point, if a
valve passes, say, 5 milliamps for a period
of 2,000 hours (which is probably the
average use of a wireless set in a vear),
we find that the weight of the electrons
passing ‘from the filament to_the anode is
.0002 grammes which is about twice the
total weight of the electron emitting
material of a 2-volt valve. The idea that
the electrons emitting from the filament
or cathode derive their source from the
sensitive coating is a fallacy. The sensitive
coating is merely a substance which permits
an electron to escape at a low temperature,
the missing electrons that have flown off
on their journey to the anode being imn-
mediately replaced by the current tlowing
from the H.T. battery; thus the clectron
on its passage through the valve may be
considered as an electric current flowing
from the H.T. battery to the filament a
leap across space to the anode, and a return
to the H.T. battery, the filament mecrely
acting as a means of projecting the current
into space, in the same way that a diving-
board will assist a swimmer to leap into
The electron, or electric current,

By PERCY RAY

when travelling along a wire does so at
very considerable speeds, and may travel
through space at speeds approaching that
of light. In the cathode-ray tubes used for
television, for example, speeds of 40,000
miles per second are not unusuval. It is
perhaps worth while to mention that
although electrons can flow along a piece
of copper wire with great freedom, and in
a vacuum they can be projected through
space with comparative ease, they are,
however, quite unable to pass through air,
as they come into violent collision with the
molecules that make up the air, in the same
way as they are unable to move through
an insulator. Ten volts may be: sufticient
to pull a certain number of electrons across
}in. of vacuum, but it takes approximately
one million volts to pull a similar quantity
of electrons through a millimetre of mica.

Momentum and Inertia

Although the weight of the electron as
given above is fantastically small, it
possesses  both momentum and inertia,
which causes great inconveniences when
using valves at really short wavelengths,
where the inertin of the electron is such
that when a really high frequency is applied
to the grid of a valve, the potential of the
grid reverses befare the flow of the electron
has appreciably ‘altered.

It is probably true to say that electricity
is the greatest servant of man, and it i3
equally true to say that the electron is
the fundamental unit of electricity. If,
therefore, the atomic theory of matter may
be taken as correct, it is probably even
more true to say that without the electron
there could be no material existence.

NATIONAL (261.1 m. and 1,500 m.)

Wednesduy, December 29th.—Cinderella,
a musical play by Spike Hughes.

Thursday, December 30th.—Orchestral pro-
gramme.

Friday, December 31st.—The New Year
—a series of impressions and sound
shots of Great Brituin’s entry into 1938.

Satwrday, January lst.—Music Hall
programme.

REGIONAL (342.1 m.)

Wednesday, December 29th.—Juno and
the Paycock, « play by Sean 0 Casey.

Thursday, December 30th.—A Grand Chrisl-
mas Concert held in the Landithy Hall,
Madron, Cornwall.

Friday, December 3lst.—Variety from

- the Palace Theatre, Blackpool.

Satuwrday, January Yst.—My Life with

Ernest Rule, a play by Horton Giddy.

§ MIDLAND (296.2 m.)
Wednesday, December 29th.—Aerbut and

O ) -

Quertie :  Resolutions for Nineleen
Thaerly Eight.
Thursday, December 30th.—Old Time

Dancing programme.

Im}}ortant Broadcasts ofm the._ Week

Thursday, December 30th.—Cinderella, a

Friday, December 31st.—The Microphone

at Large : A wuisit to Stow-on-the-Wold.
aturday,  January 1st.—Symphony
Concert.

Saturday, January lst.—My New Year's

NORTHERN (449.1 m.)
Wednesday, December 29.—The Great
North Road : A Chronicle of Speed.
Thursday, December 30th.—Concert party
programme, from Leslie’'s Pavilion,
Rusholme, Manchester.

Friday, December 31st.—Variely, from the
Palace Theatre, Blackpool.

Saturday, January lst.—New Year Reso-
lutions programme.

WEST OF ENGLAND (285.7 m.)

Wednesday, December 29th.— Variety from
the Colston Hall, Bristol.

Thursday, December 30th.—A Grand
Christmas Concert held in the Landithy
Hall, Madron, Cornwall.

Friday, December 31st.—Band concert.

Saturday, January 1st.—Folk Song Alna-
nack : January, a talk illustrated by
songs.

WELSH (373.1 m.)
Wednesday, December 29th.—Organ recital
from Bangor Cathedral.

Friday, December 31st.— Account Rendered:

D e ) G S

Friday, December 31st.—Cubaret from Si.

SCOTTISH (391.1 m.)
Wednesday, December 29th.—Town Bund

Thursduay,
Friday, December 31st.—Scotland in 1937,

Saturday. January 1st.—Students’ Songs :

NORTHERN IRELAND (307.1 m.)
Wednesday, December 291h.-—Juno and the

Thursday, December 30th.—Organ recital

Saturday, January 1st.—Orchestral concert.

.

pantomime.
Mellons Country Club, St. Mellons.

Gift, or the Dauwn of the *“ 38,” a light
progranime. :

programane.
December 30th.—An  excerpt
Jrom Santa Claus, a pantomime from the
Metropole Theatre, Glasgow.

a review of the year’s happenings North
of the Border.

choral programme.

Paycock, a play by Sean O'Cuasey.

from the Cathedral Church of St. Columb,
Londonderry.

Northern Ireland Regional Programme
Director reviews « year’s hroadcasting.

Ve ams e ey e ) S ) G )G ) 1A () ) D D) - |
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EXPLAINING THE WAVE-FORM

‘In This Atticle- the Relationship between the Component Parts of the Television Wave-
form is explained.

GOOD deal has been written on the
question of time bases, and how

. they are controlled by the synchron-
ising signal. Readers will be aware of the
method in which the transmitted picture

intelligence controls the light and shade of

the picture reproduced by the cathode-ray
tube. Very little, however, has been said

"

Fig. 1.—An actual photograph of a wave-form on a cathode-ray tube.

ahout the actual transmitted wave-form
r:diated by Alexandra Palace, which is in
itself a very remarkable combination of
picture  intelligence, linc-synchronising
signal, and picture-synchronising signal.

Diagrammatic representations have cer-
tainly been published in various media,
but feeling that this is not sufficient,
PrACTICAL AND AMATEUR WIRELESS have
investigated the transmitted wave-form
with the cathode-ray oscillograph in order
that readers might be acquainted with the
true nature of the tclevision transmission
with the various components in their true
perspective.

The illustration, Fig. 1, is an actual
oscillogram photographed from the end
of the television recciver tube, while Fig. 2
is a drawn reproduction. Fig. 1 is repro-
duced primarily because of its great
intrinsicinteredt ; Fig. 2is included because
the exigencies of printing make it im-
possible to show the sudden frequency drop
and risc of the synchronising pulse; owing
to its great speed it is only just discernible
on the original photograph.

Voltage and Time

These notes are based on Fig. 2, the reader
being left to compare it with Fig. 1 as he
may choose. Referencc to these illustra-
tions will show that the vertical direction
represents voltage, while the horizontal
direction denotes time. It should be noted
that the total vertical sweep of the illustra-

tion constitutes the full 17 kW. output,
and that the whole wave-form is divided
by a line placed 30 per cent above zero,
ie., 5.1 kW. It is important to under-
stand that this line represents black, that
the top line represents pure white, and there-
fore the bottom line must represent
“ blacker than black.” This last statement
is, of course,
strictly speak-
ing, absurd, but
it 1s by far the
easiest way to
look at it.

The wave-
form shown is
somewhat com-
plicated, and is

made up of
several com-
ponent parts;
its full signifi-
cance will be
most readily
grasped if it is
followed  sys-
tematically from

left to right.
The section
A, B, C, D, is
a line - syn -
chronising  sig-
nal. Bearing
in mind that
thedistance A-G
is only 1/10,125
of a second it
will be realised that voltage changes
take place with incredible speed. The
synchronising impulse A-B means a change
in the transmitter output from zcro to

Fig. 2—An analysis
of the photograph
skown in Fig. |.

“BLACKER THAN BLACK™

5.1 kW. in approximately 1/1,030,000 of a
second.

« Flyback ”

After thisshort introduction it is desirable
that the illustrations should be explained
logically before delving deeper into this
absorbing subject. Starting at the point
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A the voltage drops suddenly to B, which
sudden change trips the time base in the
receiver and sends the cathode-ray- flying
back to the beginning of a new line. This
manceuvre is. casily accomplished during
the time of rest B-C, after which the voltage
rises to the point D with a minimum waste
of time.

There is a short rest D-E to allow the
numerous circuits involved to settle down
after the violent changes A-B and C-D.
In Fig. 2 this is shown as a'theorctically
perfect rest, but reference to Fig. 1 will
show that this is not so in practice as the
circuits cause fluctuation owing to the
presence of inductance and capacity.

The picture intelligence commences at
the point E and the cathode-ray will have
reached the edge of the magk fitted to the
receiver ; the voltage rises very quickly to
the light grey level, and proceeds to convey
shades varying between black and white
to the modulating arrangements in the
receiver tube. It will be observed that the
voltage rises to dead white at F, and again
at two other points, but does not fall to
black at any point.

On completing the line the voltage falis
to the black level at the point G, and
after a very short rest the voltage falls to
zevo, sending the cathode-ray spot flying
back to the beginning of the next line. Itis
interesting to notc that the flyback is
accomplished very much faster than the
line trace, in fact, in something less than
1/100,000 of a second.

Interesting Facts

Quite apart from showing with unusual
clarity the relationship between the com-
ponent parts of the television wave-form
it is possible to deduce a number of
interesting facts from a direct study of
Fig. 1.

It .can be seen that only about 70 per
cent of the transmitter output is available
for conveying picture intelligence, 30 per
cent being used for conveying synchronising
intelligence. Observe also that some
15 per cent of the line time is used for
purposes other than ‘the actual picture,
1.c. 10 per cent is given to the synchronising
signal, and 5 per cent is used for a rest
period. Since the flyback takes place
within the period A-D it will not show on
the screen because the voltage level docs
not rise above black for the whole of this
duration.

_-— - e = = - -

Although the picture-synchronising signal
is not illustrated, a few remarks concerning
it will probably be found welcome, as it
differs from the line-synchronising signal
only in its duration. The picture-
synchronising signal is, in fact. practically
a scries of line-synchronising signals
inasmuch as the latter continue to

(Continued overleaf)
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2 (Continued from previous p:z:ze)
function so that the lines do not get out of
step when the cathode-ray is moving from
the end of one frame to the beginning of the
next.

Scanning

When explaining scanning it is usual to
assume that the cathode-ray spot proceeds
directly from the end of one frame to the
beginning of the next in a more or less
straight line. This is done to simplify
the explanation ; from the pure theory point

~ PRACTICAL AND AMATEUR WIRELESS

of view it is correct in 80 far as the principle
of scanning is concerned. In the particular
system now adopted it is modified by the

practical consideration of the necessity"

for the transmitter to give the receiver
unmistakable information for the purpose
of picture synchronisation.
Attheinstant of the picture-synchronising
signal the cathode-ray spot will travel in a
vertical direction, but at 4the same time
it will continue to scan in the line direction
about eight times, so that its actual course
is a slightly unsymmetrical zigzag taking,
therefore, approximately 1/1,250 of a second.
During this period the voltage to the

January Ist, 1938

cathode-ray tube modulating *grid”’ does
not rise above black, so no visible trace
is apparent on the screen.

Admittedly the wave-form is complicated,
but every effort has been made to explain
it as simply as possible, and it is suggested
that it is well worth the reader’s time to
study this article carefully, as a thorough
understanding will greatly facilitate the
study of television. A knowledge of time
base principles, and a thorough under-
standing of the transmitted wave-form
should give a clear insight into the basic
working of the modern  television
receiver.

| TELEVIEWS

An Assurance
N any investigation into the numbers
of tclevision receivers now in use
throughout Greater ILondon—those em-
ployed beyond this area, while increasing
week by week, are still in the nature of
interesting experiments to obtain figures
of signal - strength limitations, special
aerials, etc.—the question always arises
concerning possible obsolescence. The fear
that the improvements in the B.B.C.
television service which must continue to
take place will make any present commercial
set useless is now being removed, Respons-
ible authorities in the industry are unani-
_mous in voicing the opinion that for some
time to come, any changes or improvements
that do take place will be at the trans-
mitting end, and this would ¢nly entail
very slight and inexpensive alterations in
receivers. The rate of increase of television
receivers in use in the home, hotel, and
club is accelerating, and ficures at the
moment put the number at nearly 10,000
‘sets. It must be borne in mind that in
one respect television is very similar to
‘radio. [In theearly days of radio develop-
ment, the frequency range of the signal
modulation was relatively low and receivers,
provided the amplifiers covered this fre-
quency, were adequate for the purpose.
‘As- time went on receiver design was
sometimes ahead of the guality of the aural
transmissions, and at other times the
reverse was the case.

This same feature is noticeable with
television. The initial quality of the
Alexandra Palace transmissions showed
that full advantage of the standards
adopted was not being taken. This was
due to a variety of causes, and was excusable
inasmuch that the -equipment was new,
and the staff had had little opportunity of
correlating each unit in the whole chain
from camera to aerial to give the greatest
combined efficiency. Any good quality
receivers then in use were therefore capable
of showing better television pictures than
were being radiated. Subsequent work
readjusted {this position, but-at the recent
radio exhibition it was noticed that some
sets were still ahead of transmissions.
With the overhauling of the Alexandrp
Palace equipment and the improvements
in sensitivity of the cameras, the radiated
signals shown recently have exhibited
very marked advances, but even so this
does not mean that present receivers are
not capable of portraying the full quality
of the pictures.” Minor set adjustments
would be necessary if the picture standard,
from the point of view of the number of
lines, was altered, but this is -an easily

remedied matter and need not in any way
deter potential home constructors or set
purchasers. :

Cinema Television Again

OR some time rumours have been
abroad that big screen television
has taken a marked step forward,
and the events of the past few days have
proved that this is the case. It is now
learned that immediately the Palais Cinema,
Bromley, closed down to the public, the
Baird Company commenced installing their
big screen equipment to carry out tests
under conditions which represent those
which will obtain when television is
introduced into cinemas on a large scale.
The work proved so successful that after
an afternoon demonstration to the directors
.of the Gaumont-British Corporation jt was
decided to show the results to represen-
tatives of the daily press in the evening.
According to the consensus of opinion the
pictures seen were outstandingly good. The
Alexandra Palace programme provided the
source of signals, these being picked up by
an- ultra-short-wave aerial on the cinema
roof. During the whole programme the
pictures were bright and clear, being visible
from every part of the theatre, while focus
and synchronisation were undisturbed
throughout. These factors are particularly
important, for with any service installation
it is imperative that every member of the
cinema audience should be able to watch
the television pictures in comfort without
any form of eye strain.

Equipment Used
OR the Baird demonstration the equip-
ment wasentirely electro-opticalin char-
acter. The picture reproducer was a
cathode-ray tube of the projection type,
giving a picture approximately two inches
square on its front screen. This picture
wag 80 brilliant, however, that through the
medium of asuitably designed optical system
with a wide aperture it was possible to
front or back project the picture on to a
remote screen so that the size was 8ft. by
6ft. 6ins. To enable this to be done the
anode voltage of the tube was increased
to about 25,000 volts, as compared to the
six or seven thousands volts used in an
ordinary home receiver. This type of tube
is a normal development of the one shown
by Bairds’ at the television exhibition
staged earlier in the year at the Science
Museum. It is built up into a small piece
of apparatus, smaller than a cinema film
projector, and at the Palais Cinema can
be used in the centre aisle for front pro-
jection, or on the stage for back projection.
Contrast is adequate, and no de-focusing
in the highlights was apparent, thus ensur-
ing that the pictures were clear-cut and
realistic.
On the day following the demonstration
Scophony showed their equipment in a

theatre in British Industries House. Here,
again, the results were good, the picture
size being 6ft. by 5ft., while the process
employed was electro-mechanical. It has
always been contended that the present
standard of television picture definition was
inadequate for big screen working, but these
demonstrations showed quite clearly that
such was not the,case. At the normal
viewing distance now operating in the
average cinema the lines were not apparent.

A Multiplier Cell Precaution
ULTIPLIER photo-cells are finding an
increasing application for a large
number of commercial purposes. In many
cases they replace very conveniently the
single cell with its associated amplifier, thus
representing a saving in cost, space, and
reducing the risk of breakdown as a result
of the smaller quantity of associated
equipment. The cells of this type are found
to have an exceedingly long life, coupled
with a high degree of stability, and & signal
to noise ratio far in excess of that obtained
with a normal photo-electric cell and

amplifier giving the same degree of overall
amplification. 5

Will 1938 see any drastic change in the general
design of television receivers? Will larger screens
become general ?
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A New Year Resolution
THIS is the time of the year when one
makes resolutions—either to be
kept or to be brokén. If you are not already
a member ofj the British Long-distance
Listeners’ Club,} make it one of your
resolutions that you will join without delay.
Remember that there is no membership or
admission fee, all that is necessary being
to complete the Enrolment Form at the
foot of this page and
send it to us. In
return you will re-
ceive a Membership
Certifieate, and if you
require it, you may
also obtam a neab
badge, a replica of
whjch ’is shown here.
This badge costs only
Is. and you will be
able toidentify other
members when you
are out.

There are many other advantages of
belonging to this club, chief of which are
the various useful items of stationery which
you may obtain. Printed notepaper for
your private correspondence; pads of
verification sheets upon which you can
rend reports to distant stations for the
purpose of obtaining verification cards;
log books in which you can keep neat and
accurate records of your listening activitics,
and in addition you can become an A.E.L.
This means that when you have successfully
received a station in each of the five
coutinents, and have obtained verification
cards trom them, they should be forwarded
to us, and the President will then confer
the A.E.L. upon you. In addition to this,

This is a reproduction of
the red, blue and gold
badge, which may be ob-~
tained for ls. post free.

we will place members in the same district

in touch with one another when desired,
will arrange special meetings and visits
where necessary, and if desired arrange for
the formation of local clubs or branches.
Fill in the form without delay and address
it to The Secretary, British Long-distance
Listeners’ Club, Tower House, Southampton
Street, London, Ww.C.2.

Testing a Speaker

A member wrote recently asking how he
could test the merits, so far as low-note
response was concerned, of three different

loudspea.kcrs which he had by him. He
was building a radiogram and did not
know which speaker to incorporate, his
main rcquiremcnt being good low-note
response to assist in obtaining balanced
reproduction from a quality receiver
utilising also a tweeter or high-note speaker.
There is a very simple way in which one
can test a moving-coil speaker for low notes
and sensitivity, and this is by feeding into
it a low-frequency A.C. supply, such as may
be obtained from a signal generator. But
if you do not possess an instrument of
this type, you can carry out a similar test
by utilising part of the primary winding
of a mains transformer. This type of
component usually has the primary tapped
to provide for different mains voltages, and
in general there is a tapping marked O,
and three tappings marked 200, 230 and
250. In some- cases there is a further
tapping marked 10 to enable intermediate
voltages to be used. If your mains are 230,
you will see that there is a spare section of
winding between
230 and 250, and
this will provide
20 volts A.C.,
whilst from 0 to
the point marked
10 will provide 10
volts AC. On
many mains trans-.
formers it will also
be possible to ob-
tain 10 volts be-
tween the higher

ratings. The
speaker should be
joined to a pair of
terminals, there-
fore, which will
give 10 volts, and
by joining up ecach
speaker in turn
you will be able
to judge as to its
suitability for
low-note reproduc-
tion, rcmembering
that the A.C.
supply is at 50 cycles, and the specaker
will thus be giving a 50-cycle note.

A Renovation Hint j
The question of cabinet renovation is

BRITISH LONG-DISTANCE LISTENERS’ CLUB
i " ENROLMENT FORM

that no financial obligation is thus incurred.

wave receiver at present in use. I am especially
medium-wave® .

ioterested in ‘lshmt wave }listem’ng.
ultra-short-wave

* Strike out words not nceded.
Optional

for which I enclose cheque L0050 o oboda T

postal order

I wish to enrol my name as member of the British Long-distance Listeners’ Club, it being clearly understood
‘ Taminterested in long-distance hstemng and have*

Full Name (Block lefters)................ oo o S, SR T SR« o o oxed. S oo MY .

Please forward me ...... ..pads of 50 log-book sheets price 13. 6d.
........ badge, price 18. each. ‘
........ pads of 50 verification forms price 1s. Gd.

R TP ST s5as

(See announcement above).

asbort- i
have not 1
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a complex 'one, as it -necessarily in-
cludes a number of separate operations,
amongst them being French polishing and
cellulose lacquering. Those of our members
who are accomplished French polishers
bave doubtless been deterred from making
receivers look liké new again on accou.nt
of the difficulty of dealing with the serious
derits. Out of every 100 receivers on the
market to-day that are housed in wooden
cabinets, ninety-nine are made of laminated
or plywood, and the most serious dents
in this material are very easily removed.
Take a damp cloth and a piece of hot metal
of suitable dimensions {a soldering-iron will
often serve), fold the damp cloth several
times, lay it upon the dent, and touch
with the hot mectal, being careful not to
scorch the polish. The idea is not to heat
the wood, but to drive the steam from the
drying cloth into the damaged part. Pro-
viding this operation is done with dis-
cretion, using several gentle applications
rather than one severe one, a small bruise
will completely disappear.  Beware of
using too much heat, which will blister,
while an unnecessarily long application
may spread the steam beyond the area
required, and cause the layers of the ply-
wood to become unstuck, which is quite
disastrous if the operation be near the edge.
If the bruise is of a severe nature, it is
desirable to prick the wood in ope or two

This illustration shows how a cabinet may be renovared as explained above.

places in order to permit entry of the steam
more freel ly. Tt is, however, desirable that
such incisions should not go beyond the top
layer of the plywood, which, generally
speaking, is yyin. thick. '3

r the bruise or dent has been removed
a very gentle rubbing down with old sand-
paper will make the surface quite true,
after which the affected part should bo
coloured to the original shade, and then
repolished, or treated with cellulose as
may be necessary. Thosé skilled in French
polishing and lacquering will have no
difficulty in producing a piano or eggshell
finish as desived, while those who are not
skilled in this art are qtmng]y advised to
leave well alone,

NOW READY!

WIRELESS COILS, CHOKES
AND TRANSFORMERS, AND
HOW TO MAKE THEM.
2/6, or 2/10 by post from Geo. Newnes,

Ltd., Tower House, Soulhamptcn Streei,
Strand, London, W.C.2.
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Parlophone
F the many new records issued by
the Parlophone Company for the
new year, I draw attention to
‘ Stars Calling > on Parlophone E 11347.
It is a 12in. disc compéred by Ronald
Frankau and featuring Richard Tauber
singing * Vilia,” Gitta Alpar, “I Give
My Heart,” Joseph Schmidt singing *‘ My
Song Goes Round the World,” “}Iliez;lrt of
Gold’’ played by Harry Roy, *‘ Rhythm is
Our Business’’ by Nat Gonella, *“ I’ll See
You Again’’ by the Tiger-Ragamuffins,
and finally Leslie Hutchinson singing
* Good Night to You All.” It is not very
often that one has a chance of hearing so
many well-known artists -on the same
record.

Richard Tauber also appears on Parlo-
phone RO 20369 singing O Mia Bella
Napoli’’ (original version of *““A Little
Rendezvous’’) and ‘ Krst hab’ ich ihr
Komplimente gemacht’’ (Sweet Compli-
ments) from the original production of
* Venus in Silk.”” Tauber sings both songs
in German with orchestral accompaniment.

Voices from the Past
N their historical series of famous voices
of the past the Parlophone Company
this month release Pasquale Amato
singing “La Traviata” (Act 2, “Di
Provenza il mar’’) and ‘““ Ballo in Mas-
chera” (“Eri tu che macchiavi’’) on
Paslophone PX 081. This record was
originally recorded in 1909.

1n the classic series we have *‘ Waltzes
of the World,”” a potpourri in two parts by
Orchestra Mascotte on Parlophone R 2463,
“Samson and Delilah’’ by Dajos Bela
and his Orchestra on Parlophone B 2460
and “Valse Bleue’” and “ When Little
Feet Start Moving”’ from “ The Girl in
the Taxi,”’ played by Edith Lorand and her
Viennese Orchestra on Parlophone R 2461.

*“ Hutch >’ (Leslie A. Hutchinson) makes
two new records this month featuring
‘“ Remember Me’’ from the film °‘Mr.
Dodd Takes the Air’’ coupled with
“ Blossoms on Broadway’’ from the film
of that name, on Parlophone F 989, and
¢ After Al These Years’’ and “ For Only
You’ on Parlophone F 990.

Murgatroyd and Winterbottom, two
minds with not a single thought, aided by
Monte Crick at the piano, have recorded
* Grub ”’ and * Music ’’ on Parlophone F 994
and H. Robinson Cleaver, at the organ of
the Union Cinemas’ ‘‘Regal,”” Bexley
Heath, plays “ Knave of Diamonds’’ and
“ Black Eyes” on Parlophone F 999.

Harry Roy and his Orchestra have made
four new rccords this month, introducing
up-to-the-minute numbers, whilst Nat
Gonella and his Georgians and Billy Thor-
burn and his music have cach made two.
Fouy new records appear under the heading
of the new swing style scries and two under
the sccond new ‘° Rhythm Style >’ series.

Rex
ANDY POWELL and Company make
yet another humorous sketch this
month on Rex 9156. The title is
“Sandy’s Happy Home’’ and when you

ssions
“on the Wax |

hear this record you will agree that the
title is appropriate.

Reginald Dixon, the famous Blackpool
organist, has recorded ‘‘Gracie Fields’
Memories *’ on Rex 9169.

Van Dusen yodels his way through “ ¥t’s
Party Time Again’’ and.* The Yodelling
Working Man’ on Rex 9173, whilst the
original *“ Pop-eye The Sailor’’ has recorded
“Let’s All Sing Like the Birdies Sing™’
and “The Teddy Bears’ Picnic” on Rex
9172.

Phyllis Robins, the popular radio star,
tells us about ““ The Little Boy that Santa
Claus Forgot *’ and *‘ Can I Forget You ?”’
on Rex 9165, and another radio star,
Brian Lawrence, sings two popular tunes,
*“In the Mission by the Sea,” coupled with
*“ Mine Alone ’’ on Rex 9190.

Decca Novelty Records

ECORDS that will be extremely popu-
lar at parties have been recently
released by the Decca Company.

First we have * Decca Derby *’ an extreimely
thrilling race game recorded on five double-
sided 10in. records sold complete with
odds cards, punter’s board and counters,
together with full instructions, for 13s. 6d.

For football fans there is Decca Football
Pools, a twelve-track “record complete
with board, indicator and full instructions,
priced 1s, 6d.

Finally there is the Magic Dise, -which
is a running commentary on a horse race.
There are six horses, only one of which can
win. The result is unknown until the
end, when it is announced by the com-
mentator. It sells at 1s. 6d. complete with:
full instructions.

H.M.V.

NDER the impressive title “ A Sym-
posium of Swing >’ an album is issued
of four 12in. records giving repre-

sentative examples of the playing of four
of America’s most notable Swing Orchestras,
namely those of Benny Goodman, Fats
Waller, Tommy Dorsey and Bunny Berigan.
This is the first occasion on which 4-minute
swing records have been available, and the

‘extra time allows a much greater variety

of treatment to these virtuosi of swing
music. This set of records will appeal to
hot rhythm.enthusiasts. The numbers are
H.M.V. C 2936-9. There is also a number
of 10in. records of swing including * Soli-
tude > and ‘““ When Day is Done,” played
by the Quintette of the Hot Club of ¥rance
on H.M.V. B 8667. Tommy Dorsey and
his Clambake Seven play ““ All You Want
to Do is Dance *’ and ““ After You Played »’
on H.M.V. B 8670, and Benny Goodman
and his Orchestra play ¢ Sugarfoot Stomp >’
and “I Can’t Give You Anything But
Love™ on H.M.V. B 8671.

*“ Songs that have sold a million™’ is the
apttitle given to a medley which includes
*“ Somewhere a Voice is Calling,” * Until,”
“The Lost Chord,” and other favourites
of vesterday.

Two other medleys of popular appeal are
1937 Song Hit Parade” on H.M.V.
D 471 and ““ 1937 Film Hit Parade’ on
H.M.V. BD 465.
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Club Reports should not exceed 200 woigds in length
and should We received ¥irst Post zach Mondag,
morning for publication in the following week's issue.

THE CROYDON RADIO SOCIETY
R. G. A. HOSKINS, vice-chairmar, presented
& musical programme on records for the
Croydon Radio Soc¢iety’s meeting on Tuesday, Decem-
ber 14th, in 8t. Peter’s Hall, S. Croydon. His quality
reproducer consisted of the home-assembled 8.12
Hartley-Turier amplifier. The first item was tuneful
enough, belng Gershwin's * Strike up the Band,”™
and Mr. Hoskins thought that even those who critleised
this composer’s works would agree with him that this
particular nimmber was one of his best. No such pro-
granune wonld be complete without a Viennese waltz,
and the ** Flederinaus Waltz " played by the Vienna
Phitharmonic  Orchestra was much appreciated.
Indeed it made members realise the dearth of tuneful
light music which existed to-day, and Mr. Hoskins
had some ditlieulty in seleeting a popular modern musi-
cal comedy, eventually deciding on “.Crest of the
Wave,”” this being at least recent, Very well received
was the Serenade from *The Student Prince.”
The next meeting is on January 11th when
Mr. Harris will demonstrate ultra - short - wave
apparatus used in television. The New Year fixture
cards of the society are now available for PRACTICAL
AND AMATEUR WIRELESS readers on application to
the Hon. Pub. 8ec., E. L. Cumbers, Maycourt, Campden
Road, 8. Croydon.

THE SOUTHALL RADIO SOCIETY

N December 7th the speaker was Mr. H. C.
O Spencer, G8NA, who took as his subject,
** Receivers.” He traced the development of the
modern receiver from its earliest beginnings, and slso
discugsed the respectlve advantages of straight and
superhet receivers, and pointed out features of com-
mercial sets which yere worth while, and those which
were Inerely sales-points.

On Decemnber 14th, one of the best talks of the
season was given by Mr. H. J. Walters of the Belling-
Lee Company. After describing the prinelpal causes of
interference, and their cure, Mr. Walters demonstrated
a ‘ cure ”’ of a particularly vicious electric fan. It was
impossible to hear the fan in a receiver even though the
aerial was touching it! A number of questions were
asked by the audience. Hon. {Sec., H. F. Reeve, 20,
Green Drive, Southall.

WIRRAL AMATEUR TRANSMITTING AND SHORT-

WAVE CLUB

O press the key and have the whole world answer
must surely be the dream of every wireless
amateur transmitter, but this, to some extent, has
been the experience of Mr. W. E. Corbett, A M.IL.W.T.,
who gave a talk to the members at their meeting on
December 15th. Mr. Corbett related his experiences
as a “ham ™ and an army operator in the Egyptian
desert. He sald he was the first amateur in Egypt and
for some time, the only one. ‘‘I pressed the key,”
he said, *“ and tho whole world came back to, me.
Everyone wanted my QSL card.”

One of his early transmitters was driven by a bieyele
whieh was pedalled by a native, the only difficulty being
to get the native to keep a uniform speed. Mr, Corbett
amplified his talk with a collection of photographs of
transmitters he had operated in various parts of the
world, and added that when he left Bgypt in 1928,
there were only five amateurs there.

The club welcomed scveral new members, among
themy G3BH, Mr. W. H. Miller, The members were also
pleased to jearn that 2ACU, Mr. Cumberlidge, had
qualified for his full eall-sign. The next meeting will
be held at club headguarters at Beechroft Settlement,
Wihietstone -Lane, Birkenhead, on January 5th., The
secretary is Mr. J. R. Willlamson, 13, Harrow ‘Grove,
Bromborough, Birkenhead.

THE KINGSTON AND DISTRICT AMATEUR RADIO
SOGIETY
HERE was a good attendanee at the December
meeting of the above society. The lectnre and de-
monstration was given by The Evrjzone Radio and
Television Co., on their 8ingle S8ignal S8uperheterodyne.
Despite heavy local inte1ference from trolley buses and
traffic lights, reception was very good. A 56 m/c demon-
stration was also staged by the 56 m/c group. The next
meeting will be held at The Three Fishes Hotel,
Richmond Road, Kingston, on January 5th, at 8 p.m.
The lecture will be given by The Premier Supply
Stores on Amateur Equipment. A hearty welcome is
extended to visitors. Full particulars of the society,
can be obtained from the Hon, Secretary, Mr. D, Biggs,
44, Pooley Green Road, Egham, Surrey,

‘“ BON-ACCORD *’ SHORT-WAVE AND TELEVISION
SOCIETY

CLUB for experimental purposes has been formed
A in Aberdeen, called the ** Bon-accord ” Slhort-
wavo and Television Soeciety, Unfortunately, the
membership will have to be limited, and intending
members are invited to get in touch with the Secratary.
John Horn, 4, Broomhill Avenue,” Aberdeen.
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

Service Agents

IR,—With regard to your many com-
plaints about the lack of interest
shown by service agents, it might interest
you to know that I have always found
them most obliging and helpful.

As for putting new prices on old parts,
my experience of this is that if you are
a good customer they are only too willing
to give you their old parts.

I have taken your fine paper for about
six months and agree with your other
readers that it can be beaten by none.

I am 16 years of age and have just
started short-wave work. I should very
much like to“correspond with some other
reader of about the same age, preferably
abroad, or in some other part of the
country—J. E. Pricé (Court House,
Mountfields, Shrewsbury).

Variable Selecti;zity Circuits

IR,—On reading the article entitled
* Variable Selectivity Circuits” in
the December 18th issue of PracricaL
AND AmaTEUR WIRELESS,” we were
surprised to note that the methcd employed
in our B.P.124 L.F. transformer is covered
in a few words in paragraph two, column
two, page 396.

In this method a small winding wound
over the primary coil can be connected
in series with the secondary or disconnected
at will, by means of a simple single-pole
two-way switch. With the extra coupling
winding in series with the main secondary
a double-peaked response curve is obtained,
whilst with this winding out of circuit
the coupling is reduced to below optimum,
resulting in a single-peaked response
curve.

This method is now widely employed
and has the following advantages :

(a) Simple switching, which takes place
in that part of the circuit which is
at low R.F. potential, consequently
switch connections are not extremely
critical as regards length and dis-
position, which is the case, for
instance, with the schemes shown
in which a condenser is connected
between the high potential points
of the two circuits, or resistances
connected in parallel with each
circuit.

(b) No loss of amplification, as with
the series or parallel resistance or
tertiary winding methods.

(c) The “ Q" of the circuits is not
altered, so that the spread of the
“gkirt” of the resonance curve is
not unduly increased, as with the
resistance method.

In view of the simplicity of the method
employed in the B.P.124, and its freedom
from the practical difficulties, so rightly
pointed out by your contributer, attendant
upon those methods involving the connec-
tion of critically variable condensers or

resistances at high potential points in the
circuit, we feel that it would be to the
advantage of your readers if the arrange-
ment used. in the B.P.124 were more
widely known.—VARLEY (Woolwich).

An S.W. Log from Brighton

IR,—I am enclosing my 28 and 56
me/s log for the past few weeks,
trusting it will be of interest to other
S.W.L.’s in this district. It is as follows:
56 mec/s on O0-v-1 superreg.: G2ZHG,
G2HV, G8OS, G8O0I, G80Q, GSII.

.28 me/s on 0-v-1 straight: G6LK,
G5VM, G80Q, F8ZZ, YL2BB, YL2CD,
SPIHH, ES5D, OHINR, OH2NB,
OHS5NF, OH6NR, OH7NR, UI1CO, U2NE,
U3FB, FA8JO, VEIDT, HI7G, YV5AA,
vU2CQ, VU2FV, VK2GU, ZBI1P, ZBIC,
ZB1D, CN8AJ and numerous W’s.

I should very much appreciate hearing
from any reader who is using a battery
straight 56 mecfs receiver.

I take this opportunity of wishing the
Pracrican, aAND AMATEUR WIRELESS staff
the season’s greetings, and the suceess
of the paper throughout the coming
year.—C. T. FaircHiLp (la, Dover Road,
Brighton, 6, Sussex):

CUT THIS OUT EACH WEEK.

L5 YOI

—THAT L.F. Transformers may be trimmed
either by a parallel variable condenser or by
modifying the core position.

—THAT the capacity of a variable condenser
may be increased by immersing it in oil.
—THAT the proximity of a metal screen should
be studied when modiying coils or chokes, as
the inductance values will be altered if the
screen is close.

—THAT in many cases a dancing hlue glow in
a valve indicates that the valve is being over-
loaded or is in need of replacement.

—THAT a hissing neise in an electrolytic :
condenser when switching on indicates that the !
condenser is being overloaded and it may break
down,

—THAT soldering, badly carried out, may often
prove worse than an ordinary twisted contact,

$

-

The Editor will be leeaud to consider articles of e
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and adidress of the vender. Whilst the Editor
does not hold himself responsible for munuscripts. every
effort will be made lo return them if a stamped and
addressed ¢m:elo?z 18 enclosed. All correxpondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATKUR WIRELESS, George Newnex.
Ltd., Tower House, Southampton Street, Strand, W.C.2.

Owing to the rapid progress i+ the design of wireless
apparatus and to gur cfforts to k.ep vur readers in lonch
with the litest’ developments, we give no wurruniy that
apparatus described in our columns is not-the subject of
Ltters palent.
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Experimenting in Australia

IR,—I made a small slip in my lctter
which was published in December
11th issue. The variable grid bias resist-
ance should be 500,000 ohms—not 50,000
as shown.—H. R. Warsox (Hampstead).

A New Use for Valves

IR,—I recently acquired an all-wave
kit which covers wavcbands from
12 to 2,000 metres. '

Before going further, I must explain,
I am at the moment living at the * back-
of-beyond ” and my neighbdlirs are the
only ones within half a mile.

On the said neighbours finding I was
building an all-waver, they too decided
that they also must have an all-wave set.
It had to be a shop-built one, however, as
they kindly informed me *a home-built
one was no good.” The result was, they
sold their perfectly good set at a give-
away price and bought another, same
make,the only real difference béing an addi-
tional band coverage from 17 to 50 metres.

I finished building my set and we then
had some competition, resulting in me pull-
ing in stations he can’t get, which, of
course, he can’t understand, as my set is
home-made.

However, he explained his set’s deficien-
cies to his wife, who kindly handed the
knowledge on to me as follows: * Jack
says your set’s the same as ours, with one
valve for long waves, one for medium,
and one valve for short waves.” It was a
new one on me.—G. Isherwood (Went-
bridge).

PS.—Thanks to PrACTICAL AND AMa-
TEUR WIRELESS, I’'m not as bad as my
neighbour.

Station VP3THE

IR,—1 read in the December 18th issuo
of PractiCAL AND AMATEUR WIRE-
LESS, a report from P. C. Gossling (Ton-
bridge). On the 9th inst. I was listening on
the 20-metre amateur band at 20.15 and
heard British Guiana calling. This station
was VP3THE.

G6AG replied, and asked several ques-
tions. VP3THE said this was his first G,
and he was 500 miles from the coast in the
jungle. His communication recciver was
being supplied by current from two gasoline
engine generators. The object of the expe-
dition was to collect reptiles, lizards, ete.,
for a New York museum. He reported
receiving the Empire transmissions day and
night quite 0.K.

G6AG agreed to call again the next
evening at 20.15. I listened and after 10
minutes calling from both ends they con-
tacted, but after a short QSO ecalled off
as QRN was making reception impossible.

I again listened on the 12th inst. and
heard VP3STHE and G6AG contact, but
although I could hear both QSA4 they
discontinucd owing to QRN. Immediately
afterwards several G’s called VP3 and were
successful. :

Perhaps some of this information may be
of interest to other readers.—L. A. PALMER
(Hounslow).

EVERYMAN’S WIRELESS

BOOK
By F. J. Camm

Wireless Principles and Fault
Tracking simply explained.

3]/6 or 4]- by post from Geo. Newnes, Lid., Towe
House, Southampton Street, Strand, London, W.C.2
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NEW YEAR CONTACTS

Start the New Year right. Have all those essential
radio and electrical contacts on hand. Don't be
without a spare 2-pin plug ; it's sure to be wanted.
Keep a terminal and wander plug or so in readiness
for emergency hook-ups. VVhat about control of
speakers in distant rooms ? Full details of all Clix
Contact components are given in our 2 illustrated
Folders, Ref. ** N.”" Free on request.

CLIX have for many years contributed to the effi-
ciency of radio apparatus described in *‘ Practical :
Wireless ** by producing contact components of 4
proved merit.

L5 celieL

|
' i '
9

(vV.1)
LOUD SPEAKER CONTROL PANEL
Glves instantaneous method of switching
@) Extension Speaker in or out and allows
W\ internal speaker to be kept in operation
Price com- 1/- or cut out. Also excelient for switching in

plete as

Mastrated Headphones for DX listening, etc.

=N NKNV? _
BRITISH MECHANICAL  PRODUCTIONS LIMITED

799 ROCHESTER ROW \Qoumemimt : a1 LONDON ~ S\W/..i

= Rk

CLIX WALL PLUG
for radio or electrica
apparatus. 1Type
M. 5 amps.

The
HOME MECHANIC

SERIES
Each 1/- net llustrated

These Inexpensive Books will help you . . .

THE HOME WOODWORKER. The various examples of woodwork described in this
handbook have been designed by practical craftsmen. They are modern in style, and
theit construction is well within the powers of the average home-worker who follows
the instructions given.

THE HANDYMAN’S ENQUIRE WITHIN. Hundreds of practical ideas and hints—
many not hitherto published. Classified according to-the subjects dealt with, an index
being provided to facilitate speedy reference.

POWER DRIVEN MODEL AIRCRAFT. All about petrol, compressed-air and steam
engines, wheels, carburet'ters, ignition systems, rotary engines, etc., with special con-
structor’s chapters, ranging from compressed-air models for beginners to advanced
petrol-cogined ’planes. With 130 sketches, diagrams, and photographs.

MODEL AIRSHIPS AND AEROPLANES. This handbook is intended as a guide to the
beginner in model aeronautics. It presents in clear language the first principles of avia-
tion gnd incorporates these in various forms of simple flying models. Profusely illus-
trated.

ACCUMULATORS. An accumulator (whether for wircless or the car), if properly
used and cared for, is an extremely reliable piece of apparatus. Proper care and proper
use can only follow a possession of the knowledge which study of this book will impart.

SIMPLE ELECTRICAL APPARATUS. Interesting and useful apparatus, easily con-
structed, with which the student is enabled to test for himself the theory and practice
of electricity as laid down in the text-books. 138 illustrations.

All fully lllustrated.

1/2 each post free, from the Publishers ?

GEORGE NEWNES. LTD.,

Tower House, Southampton Street, Strand,
London, W.C.2.

| TELEVISION
| TOPICS

Picture Beheading

Quite frequently users of television
receivers have complained that wheh
close-ups are featured during the course of
the reception of the B.B.C. programme,
the person’s image is partially beheaded.
This is very often the fault of the camera
in the studio which has not been panned
correctly, with the result that the top of
the head is lost in the black edging which
frames the picture. On the other hand,
the fault may be in the set itself. In an
endeavour to secure the largest possible
picture on the screen of the cathode-ray
tube, the knob controlling picture height
may be advanced too much, so that the
picture mask obscures part of the image,
so giving the beheading effect. Again,
in the case of electrostatically-operated
tubes the vertical “shift” may be
wrong, so displacing the picture and
detracting from part of the enjoyment
associated with the particular programme
being radiated. With electro-magnetically-
operated cathode-ray-tube receivers, how-
ever, this movement of the scanning field
bodily upwards, so that the pictwe is
cut at the top, can arise from another
cause. No shift controls are necessary
with a set of this nature, and on installation
the engineer so positions the solenoid focus
coil on the tube neck that the scan is
disposed centrally with reference to the
rectangular picture mask. Adjustment
of the controls marked ‘height” and
“width” then ensure that the picture
conforms to the required size. If the
set is moved bodily without due care,
however, the setting of the focus coil may
be thrown out of alignment, and this would
cause the defect referred to as beheading.
In every case mentioned, however, the
remedy is quite simple, and a slight
readjustment will restore the picture to its
normal position.

Colour Television Again

Following on the recent announcement
that Baird had suceceeded in making big
strides since " his original low-definition
colour television experiments in 1928, it is
now learned that the principles of working
have been applied to the equipment in-
stalled at the Dominion Theatre, London.
This has a twelve-foot screen, and the
picture signals are transmitted by radio
from a low-powered ultra-short-wave
transmitter at the Crystal Palace, where
the studios are situated. The colours are
quite vivid and sharply defined, the
correet combination being sccured by a
blending of certain of the primary colours,
just as is donc in making magazine 1llus-
trations from colour block superimposings.
Real artists as well as coloured picture
stills have been featured, and no artiicial
colour is used in the process, which em-
ploys mechanical scanning with multi-
interlacing to prevent flicker. It is hoped
that complete details of the apparatus,
and method of working, will shortly become
available, for it represents gquite another
form of big-screen working fealt with in
earlier paragraphs. As in colour film
working, it is found qunite often that
details are revcaled in colour pictures
which cannot be seen with monochromatic
pictures
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Radio Inventions

“I have made up a radio clock for
switching and should like to know whether
you have seen a similar device and if such
device has been patented. Should I be able
to sell this idea to any firm ? *—G. H.
(Stoke-on-Trent).

ERE have been several automatic

clock switches of the type you indi-
cate, although perhaps not exactly the same
in detail. You do not state whether the
apparatus will switch mains ecircuits or
battery circuits. Whenever vou get a good
idea which you think is worth selling it is
always advisable to take out a Provisional
Patent Specification first. This only costs
£1, and you may then send copies of the
specification to various firms to ascertain
whether they are interested, and you will
be protected by the patent against any
undcrupulous person who may wish to
adopt the idea without paying for it.

Volume Control Working

‘I have made up the Corona 4, but find
that when the switch is turned on the
volume is at maximum, and the control has
then to be turned further to reduce volume.
Acecording to the instructions as socon as
the set is in the ‘ on’ position the volume
should be at a minimum and should then
be built up by means of the control. Can
you explain this ? >—F. G. (S.E.11).

HIS control will work either way, and

the connections to the two outside

contacts on the side of the component will
govern the direction of working. Some
I'steners prefer the control to be at
maximum when switched on by means of
the control knob, and others prefer the
volume to be at minimum. You can, how-
ever, easily alter the effect merely by
changing round the two outside contacts
referred to. One of these contacts is joined
to G.B.—3 and the other to the metal
chassis. Unsolder the two leads and change
“them round.

Prefect H.F. Stage

‘1 have obtained a back number of your
paper deseribing the addition of an H.F.
stage to the Prefect S.W.3. There are one
or two points I should like explained in. this
connection. When one changes the coil
in the H.F. stage to receive a different band,
does one have to change the coll in the
set which has now become an H.F. trans-
former 2 Will the set work on the medium
and long waves with the addition of this
unit ? ”’—J. H. (Yarmouth, 1.0.W.).
IN order to receive signals on any wave-

band all coils must be tuned to that band,
with the exception of the superhet, where
all incoming signals are changed into a
different wavelength and then amplified
by stages in which fixed-tuned transformers
are fitted. But these must be tuned to the
wavelength to which the signal has been
converted. Therefore, in the Prefect you
must change both coils in order to change
the wavelengths. The receiver may be used
for the reception of medium and long-wave
signals by using suitable coils in the two
coil holders,

PRACTICAL AND AMATEUR WIRELESS

UUERIES cind

NQUIIRIES

The D-Xmaster

¢ § am thinking of building the D-Xmaster
but as it is for elderly people of limited means
I am concerned about the H.T. consumption.
I presume the fact that there is a pentode
output valve will mean rather frequent
renewals of the battery. If this is so would
you recommend another circuit ? Regarding
selectivity, could you receive, say, the North
and Midland Regionals at all times without
interference under most conditions ? »’—
L. S. (Ilford).

FOR the type of receiver the consumption

is quite normal and this receiver may
be regarded as average, with a normal
total H.T. current of 15-16 milliamps. By
obtaining good super-capacity H.T. bat-
teries you should not find that replace-
ment is needed too often. The selectivity
is up to the average, but without details of
your particular loeal conditions we cannot
guarantee that you would hear the North

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is Intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregretthat we cannot, for obviousreasons—

(1) Supply circult dlagrams of complete
multi-valve receivers. L

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

oraries,
(3) guggm'. alterations or modifications to
commercial receivers,
(4) Answer queries over the telephono.
. (5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.
Requestsfor Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.,
Send your querles to the Editor, PRACTICAL AND
AMATEUR WIRELESS, George Newnes, Ltd., Tower
Honse, Southampton Street, Strand, London, W.C.2.
The Coupon must be enclosed with every query.

and the Midland stations, but with a good
aerial North Regional should be well re-
ceived, and the Midland should be clear of
the two London stations.

Carrier Interference

‘“1 find that there is a terrible whistle
when I listen to Luxembourg, and a kind
of wobbling in the speech and music. Can
you tell me what this is due to and how I
can cut it out ? My receiver is the Fury Four,
brought up to date in aceordance with
your recent instructions.”—F. H. (Rom-
ford).

HE trouble is due to the fact that

another station is transmitting on a
wavelength very close to the station you
mention. The carrier waves are hetero-
dyned, giving rise to the whistle, and the
interfering station * wobbles > or shifts its
wavelength, giving rise to the peculiar
variation and distortion you have noticed.
Unfortunately, you cannot cure the trouble.

Fury Four Modification

1 am modernising my Fury Four with
the new coils as mentioned by you in May
last. I have got the necessary coil unit but
cannot quite follow the connections from
terminals 3 on the two rear:-sections of the
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coil unit. Would you be good enough to
expiain how these are made ?°°—J. R. B.
(Scarborough).
'HE two .0003 mfd. fixed condensers on
the underside of the chassis have to
be disconnected on one side—the first from
the grid terminal of V2, leaving the wire
through hole 5 still joined to the grid, and
the other condenser from-the wire running
through hole 10. The terminals No. 3 are
then joined to these two condenser lugs,
the rear coil to the last-mentioned con-
denser and the centre coil to the condenser
which was disconnected from V2,

Measuring Eliminator Output
¢ I bought a small eliminator 2 while ago
and on test it only measures 15 volts instead
of 80, 45 instead of 90, and 130 instead of
150. Could I alter it with changing the
resistances, and if so what should I get for
each tapping ?’*—J. E. R. (New Mills, Nr.
Stockport).
THE readings you give tend to show that
you tested the output from your
eliminator with an ordinary type of volt-
meter. The two low outputs are intended
for the screen of an S.G. valve, and the
detector anode voltage, and the current
in each case is only a few milliamps. The
highest output is intended to supply up to
26 mA or so, and this is the current which
will be taken by a small * pocket >’ type
voltmeter. Consequently, as the low
voltages are obtained by means of the volt-
age drop through series resistances, the
additional current taken by your meter
will resnlt in a much greater voltage drop
than is intended and would give the read-
ings you mention. The output tapping would
be more or less correct. Thus, to test this
type of unit you must use a meter having a
resistance of at least 1,000 ohms per volt—
at which the current taken will only be 1
mA or so.

REPLIES IN BRIEF

i The following replies to queries are given in

ab

abbreviated form either because of non-compliance
with ous rules, or because the pointraised 3 not of
general interest.

R. W. S. (Dagenham).—You could use the geparate
valves as mentioned, but they will not work as well as
the single valve.

S. W.(Handterth).—You could add a crystal tweeter,
and it should be connected with the existing speaker in
accordance with the manufacturer's instructions.

A. L. B, (Nottingham).—The difference is rather in
the life of the component than in the hum produced.
The valve may burn out and need replacement,
whereas the metal rectifler is almost everlasting. You
would not be able satisfactorily to use the trickle-
charging output for operating battery-valve filaments.

W.J. S. (Chichester).—The transformer is perfectly
suitable for the amplifier,

J. L. H. T. (Mariborough).—We could not give all
the coil winding data in the form of a reply.
You will find the necessary information in our latest
book '* Coils, Chokes and Transformers."

G. P. (Far Cotton).—The arms should be- adjusted
for best results. There will be found one position
where quality is slightly better, and this will indicate
correct matching.

D. €. H. (Chadderton).—As you increase the L.F.
outputso would you notice the effects of poorselectivity.
The Class B stage could be used as indicated, with the
P.M2A valve. An aerial volume control would be
simplest, connecting a differential condenser across the
nem;\l coll (fixed plates), with the moving plates to
carth,

W. J. A. C. (Immingham).—There i3 no receiver in
our blueprint list which conforms to your specifieation.
The most recent receiver (A.C.—afl-wave) is the
““ Corona 4,” but this would not give 4 watts output,
utilising only a single output valve, There is also only
one short-wave band.

G. W. F. (Chadwell St. Mary).—The address in
question is 44 Valley Road, Shortlands, Kent.

The coupon ot cover iii must be
attached to every query.




464

Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face andfor capitals are charged
double this rate (minimum charge 3/- per
paragraph), Display lines are charged at
6/~ per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
*“ Practical and Amateur Wireless,”
Tower House, Southampton Street, Strand,
London, W.C.2

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, €learance or Secondhand, efc.

RADIOMART

SHORT-WAVE MANUAL

Packed with short-wave information and circuits of
maing and battery receivers, inciuding straight,
superhet and 5-metre transmitters, modulators, ete.
Inforination on transmitting licences, acrials, Class B
amplifications, neutralizations, superhet alignment, ete.
Ihe most comprehensive manual published, written
by practical engineers, price 6d., post free, 7id. in-
cluding catalogue.

1038 Short-wave Catalogue only (3 times enlarged)
price 1}d., post free.

44, HOLLOWAY HEAD,

BIRMINGHAM 1
Bl

ONVERSION UNITS for operating D.C. Receivers
from A.C. Mains, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.
ARD, 4G, Farringdon Street, London, E.C.4.
Telephone : Holborn 9703.

HT. largest stock of components in En;.;land, over
6500 lines, new catalogue now ready 1id.—J
Benarfield, 105, Upper Street, London, N.1.

EADPHONES.—Brown, Eriesson, G.E.C., B.T.H.
Standard Telephones, Nesper, Western Eleetric,
Sterling, ctc., 2,000 ohins, 23. 64, ; 4,000, 5s. Postage 6.
SPECIAL. Kricsson, 4,000 ohms, as new, 7s. 6d.
Telefunken, lightwWeight, adjustable, 7s. 6d.
€RYSTALSETS.—DBurne-Jones. Gomplete, Guaranteed,
5. 6d. Ditto, double circuit, 8s. Sensitive permarent
deteetors, 1s. 6d. Crystal Detectors, complete, 1s.
Crystais with silver eat’s-whisker, 6d. Postage 1id.—
Post Radio, 2, Copeuhagen Street, London, N.1.

OUTHERN RADIO'S Guarantecd Wireless Bar-
gains ;| port paid,
LESSEY 3-valve Battery Sets, complete in sealed
cartons with three Mazda valves, moving coll
speaker, Pertrix batteries and accumulator, in ex-
quisite walnut cabinet; 57/6 (limited quanti‘y only).
ARRARD Record Changers, A.C. 200-250 volts,
changes eight 10- or 12-inch records; £6
(compiete sealed cartons); universal A.C./D.C. model,

£7/10.
/ARRARD AC. Radiogram Units, with pick-up
and all acoessories, in sealed cartons ; 42/-,
OLLARO Single Spriug Motors for Gramophones
or hattery radio; 10/-, complete with turntable
ancd all accessories.
ELSEN 9037-38) Components, iron-core coils
W.349 (Midget size), 3/6. W.477 (triple ganged,
for band-pass or straight clreuits), 14/6: W.476
(triple ganged superhet), 14/6 : “ W .478 (twin ganged),
4/-; all ganged coils complete on bases, with switch;
IF. transformer coils, 4/6; dual range coils, 2/9;
with aerial series condenser, W.76, 3/9.
ELSEN A.C./D.C. Multlmeters, h-range (tests any-
thing radio or electrical), 8/0; loudspeaker
units, 2/6, Ace (P.0.) microphones, complete with
transformor ready for use with any receiver, 4/6;
headphones, 4,000 ohms, 3/- pair. .
ALVES.—Full range for American receivers, 6/-
each,
ORSE Tappers, complete radio-telegraph set
(flasher, buzzer and tapper), with batterics,
bulh, code, 3/-.
ARGAIN Parcels of Assorted Components, in-
B cluding coils, resistances, condensers, chokes,
wire, circuits, ete., value 21/-; 5/- per parcel.
OGTHERN RADIO, 323, Euston Rd., London.
N.W.L: and 46, Lisie St., London, W.C.1. All
‘mails orders to
OUTHERN RADIO, 323, Enston Rd., London,
N.W.1 (near Warren 8t. Tube). 'Phone: Euston
3775.

reviously advertised still availahle,—
Slearance, 63, High Holborn, W.C.1.
Haol. 4631.

LL lines
Radio
Telephone :

PREMIER

WISH ALL THEIR CUSTOMERS l
A HAPPY AND PROSPEROUS

L— NEW YEAR.

POSTORDERS] [CALLERS

PRACTICAL AND AMATEUR WIRELESS

Jubilee Works, Fl'fsst& :sgaé :
ee et, E.C.
167, L?We" cent::l 2833
Glapaon Rd., 50, High Street,
London, E.5. Clapham, S.W.4
Amharst 4723 Macaulay 2381

Premier Battery Chargers. Westinghouse Rectlification
Complete, Ready for use.

To charge 2 voits at } amp. 10/-
" m o, 16/6

(2] 6 1 19/‘5

L1} 2 LX) L 21/-

2 - 32/6

' T
TWO NEW MODELS, completely enclosed.
‘fo charge G volts at 4 amps., £3/19/6.

- 6 or 12 volts at 2 amps. £3/19/6.
3-VALVE SHORT-WAVE KIT.—S.G., H.F.: Det. and
Pentode. Covers 14-170 mectres, with 4 pairs inter-
changeable 4-pin coils. Complete kit of ports, with
metal chassis and set of 3 matched 2-volt valves,
42/- ; snitable metal cabinet, 7/6 extra,

NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without coil
changing. Complete Kit and Clreuit, 12/6. VALVE
GIVEN FREE!

DE LUXE MODEL, 14 to 170 metres, complete Kit
with Chasgsis, 4 Coils and all parts, 17/6. ’
SUPERHET CONVERTER KIT, 15/-. De Luxe
Model, 20/-.

S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/6. A.C. Valve given FREE !

NEW 2-VALVE 8.W. KIT, 13 to 86 metres without
coil changingz. Complete Kit and Cireult, 19/6.
VALVES GIVEN FREE !

DE LUXE MODEL, 14 to 150 metres, complete Kit
and Circuit, 4 Coils and all parts, 25;-. . VALVES
GIVEN FREE.

PREMIER * TROLITUL *’ Short-Wave CONDENSERS,
Certified superior to Ceramic. All-brass Construction,

15 mmfd., 1/6 ; 40 mmid., 1/7 ; 100 muid., 1/10 ; |

160 mmfd., 250 mmid., 2 6 ; Double Spaced 15 mmid.,
2/9 ; 40 mmftd., 3/6. S.W.H.F. Chokers, 9d. ; screened
1/6. Ail-Brass S.W. Condensers with integrat slow-
motion, .00015 Tuning, 4/3 ; .00015, Reaction, 3/9.
UTILETY 4” MICRO-CURSOR DIALS. Direct and
100 : 1 ratio, 3/9 each.

PREMIER /AINS TRANSFORMERS ALL TYPES

STILL AVAILABLE,

Now ready. Our New 71938

Enlarged IHlustrated Cata-

logue, Handbook and Valve
Manual. Price 6d.

- 90 Pages of Radio Interest’

U.S.A. GEN. E. MOTORS step-up 12 volts D.C. to
285v. at .06 amps.. D.C. output. Complete in metal
ease 6” x 57 x 3%, 25/-.

SHORT-WAVE COILS, 4- and 6-pin types, 13-26,
24-47, 41-94, 78-170 metres, 1/9 cach. with cirenit.
Special set of 8,W. Coils, 14-150 metres, 4;- set with
circult. Premier 3-band 8,W. (oil. 11-25, 19-43,
38-86 metres. Simplifies 8.W. receiver construetion,
suitable any type circuit, 2/3.

COIL FORMERS, 4- or 6-pin low loss, 1/- each.

A.C. and A.C./D.C. MAINS VALVES. Replacement
for all types in stock from 4/6 each.

BATTERY VALVES, 2 volts H.¥,, ILF. 2/3. Power,
Super-Power, 2/9. Var-Mu 8.G., 4- or 5-pin Pentodes,
H.F. Pens., V-mu-H.F. Pens, §/-. Class B, 5/-.
AMERICAN VALVES. Genulne Ameriean HYTRON
and TRIAD, first-grade Valves, 3 months’ guarantee.
All types in stock, 5/6 each. 210 and 250, &/6 each.
New Metal-Glass Valves, all types, 6/6 each. Valve
holders for all above types, 6d. ench. DCTAL bases,
9d. each.

PREMIER HIGH FIDELITY P.A. AMPLIFIERS, —
3 watt A.C. or A.C./D.C. Complete Kit with Valves,
40/-. Wired and Tested, 55/-. 8 watt A.C./D.C.
Complete Kit with Valves, €4/4. Wired and Tested,
£5/5. 12 watt A.C. Complete with Valves, £5/5.
Wired amt ested, £7/7.

PREMIER TRANSVERSE CURRENT (Reisz Pattern)
MICROPHONE. High-grade, large outpaurt unit with fine
frequency response, 20/-, Microphone Transformer to
mateh, §/-.

PREMIER MOVING CO!L MIKE, no cnergising eurrent
required. Real quality instrument, 42/-.

January 1st. 1938 .

3/ each American Valves, all popular types.

~ 2/6 each British D.G. valves, Mullard, Marconi,
Coasor.

Big selection of A.C. and A.C.-D.C. types at right price.
3/- doz. assorted resistors, }, 3, and } watt. e,

3/ doz. assorted tubular condensers, .1 to .00005.
3/- line cords for midget receiver (350 ohmns).

62/6 All-electric 4-valve midgets, M.C. speaker.
ODDBARGAINS. 8-wattA.C.-D.C. portable amplifier
complete with mike, speakers. Brand new and per-
feet, £9.

15-watt A.C. amplifier in transportable casa with
2 12in. speakers, mike, fading and mixing unit, £14.
7-valve all-wave A.C. receiver chassis and speaker,
£4/10/0.

Transmitting and Receiver parts In stock.

Send us your inquiries, we are cheaper.

Radiographic Ltd., 66, Osborne Street, Glasgow, C.1.

\/'AUXHALL.—PoIar Midget condensers, 2-gang,
0s. 8d. ; 3-gang, 88. 0d.; 4-cang, 13s. 6d. Polar
full vision horizontal drives, Bs.
AUXHALL Hivae valves, eatire range. full dis-
counts. Polar station-named scales for hori-
zontal drives, Is. 3
X JAUXHALL. T.C.C. electrolytic condensers, 8 mfi.

and 4 mfd. 500 volt, 2s. 6d. 50 mfd. 50 volt,
1. 6d. .
\/]AUXH.-\LL. TIron-cored coilg, 3-gang, on base,

with eireuit, 17s. J.B. drives with station

nained scale, 5s. 6.
AUXHALL. Magnavox and Rola P.M. speakers,
7in. cone, 16s. 6d.; 10in. cone, 223. Energise:d
models, 2,500 field coils,. 7in., 128. 6d- ; 10in., 175. 6d.
AUXHALL UTILITIES, 163a, Strand, W.C.2.
Temple Bar 9338. Send posteard for frec list.
Post paid, 2s. Gd. and over, or C.0.D.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs British, American, any

make, 24-hour service; inoderate prices.—

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

REPAIRS to Moving Coil Speakers, Cones and Coils,
fitted or rewound.- Fisud: altered.  Prices
Quoted including Eliminators. Londspeakers, Re-
paired, 4/-. L.F. and Speeeh Transformers, 4/- post
free. Trade Invited. Guaranteed. Satisfaction.
Prompt Service, Estimates Free.—L.8. Repair Service,
5, Batham Grove, London, 8.W.12. Battersea 1321,

ARMSTRONG

0-Valve Ali-wave Suoperbeterodyne Radiogram Chassis, comp'sty
with British Valves and 8* Moving Coll Speaker. £F_40.()
Model 3BP/8, (Ready to switch on) = TRICE
This chassis, one of the most popular cf our 1938 range, incorporates

many refinements, including
iron-cored  eoils, fron-col
intermediate transformers,
Iatest Yaxley type switch- o
ing, latest British Octal &
base Valves, ete.

The circuit also iz
particularly  up-to. r
date, whilst the
short - wave  band
has been ecspecially
atudied and
American stations
are readily obtain-
able. -

Al the best British
components are used
throuchout.
Armstrong chassis are
sent on 7 days’ approval,
packing and earriage free.
All Armstrong chaasis carry
twelve mouths’ guarantee.

Armsti O a8 a new lLastrated catalogue,

fully describing model 3BP{S, tcgetber with many other chaasis

of equal interest. A copy will gladly be sent on application. It

is cdlgc] * Armstrong Techn!cel Cataiogue No. 12"

ARMSTRONG MANUFACTURING Co.

100, KING’S ROAD, CAMDEN TOWN, LONDON, N.W.1
*Phone: GULliver 3105,
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for the New Year
OUR OWN RECORDS ON DISC

The FEIGH RECORDER fits any
Radiogram and is positive drive by
worm gear and rack. Cowmplete
and ready for use, omly 37/8.
Leas Pick-up and Tone Arm, 21/-,
Rither 4/- doz. metal blanks can be
used or the glass coated simplets,
1in., 3/= each. Pre-amplifiers for
Recording Mikes, l-valve Battery
Model in cabinet, 25/-, A.C. Mains
pre-amplifiers, with valve rectifier,
steel-cased model, 60/-.
GRAMO-MOTORS for recording. Universal Model, £5/10/-.
GRAMO-MOTORS., Garrard Universal A.C./D.C. with tumntable
and auto-switch, £3,10/-. B.T.H. Universal model YM, turntable
and autostop, 45/-. A.C. Giramo-Motors and turntable, H.M.V.
—EO volts, 25/~, 230 volia, 37/6. Motor only, 30/«,

TOROPHONES. Table Model “ N,W,11,” For home broadeasting.
~ Bakelite square body on Lronze base, containing transformer,
. switch and plugs, is o marvellous production at a low price. Worth

2 guineas. Ouly 15/-. Lesdix No. 10B Pedestal, 10in. high, 12/8.
Lesdix Buperior No. 12BB Ring, 14in. pedestzl, 18/6. Haund
mikes in 2in. case, No. 11 at 5/8, Buperior type, No. 1la, 7/8.
ome microphone No. 11 Is a solo general-purpose robust mike,
with solid bakelite body, back terminals, front metal grille, band
or sling design. 5/6.

MIKE AMPLIFIERS. First stage Battery model. Oazk case, 25/-,
A.Q. Maius model, steel case, GO/-.

L.F. TRANSFORMERS. Fine lot of Ferranti shrouded and B.T.II.
Bakelite for coupling and outputs. Ferranti A.36, A.F.3 and 4
R.D.354, 3-1, ete.. 5/6. B.T.H. 4-1 at 5/- each. Ferranti O.P.8,,
B. & D, for output to spenker, 6/-, 46A Push Pult, 8/6. O.P.M.
3 ratio output, 6/6. Large B.A.F. 100-wati ampiifier output
Transformers for 8 speakers, 528,

'l‘mnsig;;ners for working models, 200/250 A.C. to 10 voits §
amp. 15/-,

CRYSTAL SETS. Buy the boy one, they cost nothing to ran. No
battery or valves wanted. Qulet and efliclent receptlon. 500
shop-soiled sets cheap. Euclosed type, 5/6 and 7/6 each. Battery
portables, 30/, L ©
HEADPHONES. Light weight, 2,000 ohms, 4/, Bingle high res.
earpieces, 2/B. Suilivan 120 chm W.D. model. Aluminium body
and headbands. Maker’s price to-day 15{-. Our price 29 per
palr, 8d. postnge. Iocket Headphones ail leather headband and
conda. 2°9 pair. .

TELEPHONES for all purposes. ITouce, Office, Garage and Field
Sports. Wall type, 15/~, Other Wall and Table models cheap.
8end for lists.

1,060 other Bargaiins in Now Sale List ** N." Post Free.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4.
smssmem=ne Telephone : Central 4611 =—=s===

. Archimedes-like,
cries * Eurckal

Brown

So that's why my set is a
squeaker.

Pll get some FLUXITE

And this very same night

Re-create it into a LOUD
speaker |’

See that FLUXITE is always by you—in the
house—garage—workshop—whereve?r  speedy
soldering is needed. Used for 10 years in
government works and by leading &ngineers
and manufacturers. Of Ironmongers—in tins,
4d., 0d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial
—complete with full instructions, 7/6,

. Write for Free Book on the art of “soft”
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

TO CYCLISTSt Your wheels will NOT
keep round and true, unless the spokes are tied
¢ with fine wire al the crossings AND SOL- :
ERED. This makes a much stronger :
eel. It's simple—with FLUXITE—but :
ORTANT.

FLUXITE GUN

instantly.

- pressure places

the right quantity on

the right spot and oné

charging lasts for ages.
rice 1

S

1ALL MECHANICS WL HAVENS,

FLUXITE

IT SIMPLIFIES AZLL SOLDERING

FLUXITE LTD, (Dcpt. W.P.) DRAGON WORKS,
BERMONDSEY STRBET, 8.E.1.

SITUATIONS VACANT

NGINEERING—FREE OFFER.- THE NEW
1938 ENGINEERING GUIDE explains how all
the- best jobs are securcd. It shows how to obtain
snch  money-making qualifieatlons as AMICE,
A.M.I.Mech.E., AM.LEE, etc., and deseribes num-
crous higher pay courses in Electrical, Aero, Wireless
Engineering, Govt. Service, etc. FREE on application
to NATIONAL INSTITUTE OF ENGINEERING
(Dept. 3), Staple Inn Bldgs., W.C.L.

ANTED—ambitious young men to prepare for
0@ well-paid posts in TELEVISIQN, the great
carcer of the fnture. Apply for free booklet from
BRITISH INSTITUTE O ENGINEERING TECH-
NOLOGY, 18P, Stratfcrd Place, W.1,

TUITION

I\/ AKE YOUR HOBBY your career or increase {ts

intercst tenfold.  Britain’s Best ~ College,
approved by the Inst, Rad. Eng. and leading Radio
firms, provides complete training in Radio Enginecrin;
by post or day classes. Full details from : ** P.R.W.,”
LONDON RADIO COLLEGE, Grove Park Rd,
London, W.4 (Chiswick 3244).

MISCELLANEOUS

UR 1937-8 Catalogue contains much information
on Transformer Design. Post Free.—Lumen
Electrie Coy., 1A, Scarlsbrick Avenue, Liverpool, 21,

THE PRACTICAL MOTORIST’S ENCYCLOP.&E-
DIA, by ¥. J. Camm, 8s. 6d. net. A lucid
exposition of the principles, upkeep and repair of
every part of the car. 442 illustrations. _1'rom book-
sellers everywhere.—George Newnes, Ltd., Tower
House, Southampton Street, Strand, London,W.C.2,

ADVERTISEMENT INDEX

Page
Armstrong Mfg, Co .. o o o) .. 464
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British Mechanical Productions, Ltd, = .. 462
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London Radio Supgly Co. Cover iii
McCarthy Radio, Ltd. Cover it
New Times Sales Co. .. Cover i
Peto-Seott Co., Ltd, .. 455
Premier Supply Stores 464
H FREE ADVICE 'BUREAU ,
COUPON
t This coupon i3 available until January Sth, H
! 1088, and must bo attached to cll Jetters
containing queries. H
i PRACTICAL AND AMATEUR WIRELESS. }
1/1/38. a

"ENGINEERING '
———===71 QPPORTUNITIES

|
moee: FREE!

!5 Mms‘ This unique Hand-book shows
way to secure

A.M.IMech.E.,

E, AMIAE,
W.T, AMLRE, and
b quallfications. [ 3
WE GUARANTEE—
*NO PASS—NO FEE.”
4 Details are given of over 150
Diplama Courses in all branches
of Civil, Mech.,, Elec., Motor,
Aere, Radio and Television
Engineering, Building, Govern-

A MLOW 2
ment ploy ete. ¢y

Write for this enlightening Hund-book to-day FREE and posv free.
British Institute of Engineering Technology,
409, Shakespeare House, 17, 18, 19, Stratford Place, W.L

Y e
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g

EASY TERMS ? ?? For Kils,
Get in touch 7 Receivers,
Speakers,

Components,

etc., we quote

best terms, and
Write us your, guara n tee
fequiremente. Prompt Dehvery.
LONDON RADIO. SUPPLY ¢€O.,
11, Oat Lan:, RaYls St., London, E.C.2,

MECARTHY

High Efficiency plus Economy!

5-YRLVE ALL-WAVE
SUPERHET

(Complete
with B.V.A.
Valves)

' This moderately-priced 7-stage S-valve all-wave recelver utilises a

remarkably eficient superbeterodyne circuit which provides
exceptional sensitivity on all threc wavcbands—18-50, 200-350,
1,000-2,000 metres.

Circuit includes: Latest type trlode-hexode frequency changer
vari-mu pentode L.P. amplifier, double diodestriode operating as
diode detector and I.F. amplifier, and providing full A.V.C. High.
slope 3 watts output pentode. Wave-change and gram., switeh,
As lilstrated, but with new type dial with principal station names

6-valve all-wave Superhet;
with Radio Frequency Stage
8 Stages

8 tuned circuits
3 wavebands

& - viéom lete with
QV B.v.g. Valves) 8.175

Performance (mide poselble by use of multi-electrode valves)
equal to that ol many reccivers employing 8 valves or more.
Brief specification ineludes : Large ** Airplane " dial, with differen’
coloured lights automatically switched on for each wave-range.
Micro-vernier 2-epeed drive. 4-point wave-change and gramo-
phone‘switch. Volume control and variabic tone cobtrol a'so

Retaf d beavy-gauge steel chassls.

1t e on ¢
Covers 19-2,000 metres.

Circuit comprises: Presclestor cireuit, radio frequency araplifier
(operative on all 2 wavebands), triode-hexode frequency changer,
double band-pass LI.T. coupled 1.F. amplifier, doublc dlode.
triode detector and L.F, amplifier. D.A.V.C. applicd to 3 preceding
valves. 3-watt pentode output.

All McCarthy reccivérs supplied complete with valyes,
knobs, pilot lamps, leads, mains ¢able and plug. 12
nior:ths’ guarantee.

Deferred terms on application oe through our city
agents, London Radio Supply Co., 11, Oat Lane,
E.C.2, Demonstrations Daily.

Cash with order on 7 days’ approval. Complete’
illustrated catalogue, with technical data and circuit
diagrams, on receipt of 3d. in stamnps, or abridged lis:
of McCarthy chassis types free of charge.

MCCARTHY RADIO Lo,

443, Westbourne Grove, London, W.2
Tdaphon: : Bagswater 3201/2.
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THE HISTORY
WORLD'S LAND.,.s
'RECORD

Two views of the ‘‘Thunderbolt,”
tie tastest car in the world.

How the
record has
risen from
39.24 m.p.h.
to the
speed of

amazing
312.2 m.p.h.

Other Contents Include :—

HOW ICE RINKS ARE MADE

‘THOMAS A. EDISON AND HIS MANY
CREATIONS

THE CRAFT OF THE BANKNOTE MAKER
CONJURING WITH WATER
BUILDING A fc.c. ENGINE.

Model Aircraft. Chemistry. Electrics.

Mechanics, Etc. Efc.

(Above) Sir Henry Segrave’s tamous *‘Golden ‘
’N THE JAN UARY Arrow '’ which created a record at 231.44 m.p.h.
(Below) Parry Thomas with ‘“Babs’’ breaks the
record at 171.09 m.p.h. at Pendine. Both men were
killed in speed attempts—Segrave on water.

PRACTICAL (
MECHANIC

On Sale December 315t at all
Newsagents or by post 8d.
from the Publisher, George
Newnes, Ltd., Tower House,
Southampton Street Strand,
London, W.C.2.

George Newnes, Lid.,

Publlshed every Wednesday by GEORGB NEWXNES, me;n, Tower House, Southampton Street, Strand, London, W.C.2, and Prlnt.cd in England by

ToE NEWNES & PRARSON PRINTING Co., LTD., Exmoor Street, London, W.10. Sole Agents for Austra.lla and New Zealand ;: GORDON & GoTcH, LTD. South

Africa: CENTRAL NEWS AGENOY, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum; six
months, 8. 10d. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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AN EXPERIMENTAL A.C. POWER UNIT—*:"

and

A GEORGE
NEWNES
Pullication
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16 Pages QUTLINE of WIRELESS Only

6
By RALPH STRANGER
F““y WORLD-RADIO : “Step o 8, 6

|
| |
: 4 : u
by step, line upon line, precept by precept, it teaches you n

everything you want to know about wireless.”
| |
| |

® From Booksellers Everywhere
M’ GEORGE NEWNES LIMITED, TOWER HOUSE, SOUTHAMPTON STREET, STRAND, W.C.2. net
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THE NEW OSRAM “INTERNATIONAL " RANGE OF VALVES

POINTS OF |
epczvican | POINT 3.
IVIPORITANCE |  ncludes valves

of most modern design
NEW RELEASES (..o icdieaters :
% OSRAM KT32 4 OSRAM U3I

ALIGNED GRIDS INDIRECTLY HEATED
OUTPUT 'BEAM’ TETRODE HALF-WAVE RECTIFIER

.., a

The OSRAM KT32.is a ‘‘ Beam "’ Tetrode, designed to give a large
undistorted power output with a low anode and screen voltage. It
has therefore especial value for use in D.C./A.C. receivers where the
available supply voltage is limited, A power output approaching
2 watts is obtainable under conditions of 100 volts from a'single valve,.
so that a truly Universal Amplifier may be designed for operation on
100-250 volts A.C. or D.C. giving a similar output under all conditions.
In addition the high mutual conductance ensures great sensitivity.
A further Important feature is the alignment of grids which effects a
great reduction in screen current and effectively increases the available
power output.

The self-locating ** International ** Octal base is fitted.

The OSRAM U3 is a Rectifier for use in D.C./A.C. Receivers where
the heater is wired in series with the heaters of the remaining valves

CHARACTERISTICS OF OSRAM KT32 at a constant current of 0.3 amp. The cathode is Indirectly Heated
Eiar [, 0.3 amp and the output of 120 milliamps is adequate for all normal receivers
Heater Voltage ... .. 26 of this type.

Anode Voltage ... ... 135 max.

Screen Voltage ... ... .. [35max The low internal impedance reduces the voltage drop across the
SAC':_Z‘:E %]J:::r:t 6(; :ﬁ rectifier in the case of D.C. mains operation.

Mutual Conductance ... 9.0 mA/volt

PRICE EACH 13/6
CHARACTERISTICS OF OSRAM U3!

Heater Current ... .. 0.3 amp.
Heater Voltage ... v (26

Maximum Rectified Current ... 120 mA
Anode Voltage ... ... 250 R.M.S. max.

PRICE EACH 10/6

[*LOOK FOR FURTHER |
“POINTS OF TECHNICAL MADE IN
IMPORTANCE” IN FUTURE ENGLAND

ANNOUNCEMENTS.
Write for Osram Valve Guide.,

OSRAM VALVES - DESIGNED TO ASSIST THE DESIGNER

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2

val

Sold by all Radio Dealers




January 8th, 1938

Experamenta! L F. Ampllflers 5

PRACTICAL AND AMATEUR WIRELESS

I SS——  —

465

Se
ge

e
469

%&h,tecLbuF J.CAMM

W. J. Delaney, H. J .Barton Chapple, Wh.8ch.,
B.Sc., A.M.ILEE,,

Technical Steff:

e haerm mnment VO L. X1

. No. 277. January 8th, 1938.

Frank Preston. W

ROUND 7 WORLD of WIRELESS

Fault Tracing
LTHOUGH in fhany cases a tedious
and troublesome business, the locat-
ing of a fault is nevertheless an interesting
process. Every receiver goes wrong at some
time or another, and in many cases it is
useless just running haphazardly over the
set in the hepes that the fault will be
traced. Many hours may be wasted by an
unsatisfactery search, whereas by adopting
a systematlc scheme the trouble may be
located in tHe minimum of time and with
the minimum eof difficulty. There are, of
course, mamy ways of setting about the
process of fault finding, and we commence
in this issue a new series of articles on the
subject. Bhis, in conjunction with other
articles, which we have given on the same

motter will enable the amateur, with the

minimum of testing apparatus, to set about
the work ef servicing his own or other
receivers, and the knowledge gained in
finding faults and rectifying them is in itself
of the utmost value to the student of
radio practice. It should be remembered,
of course, that good instruments are an
investment, and although it is possible for
a trained engineer, with every type of
instrument available, to trace a fault in
a very few minutes, the experienced amateur
may take very little longer, provided he
knows the begt way of setting about the
work and uses a little intelligence in adapt-
ing the results of tests which may be made.

New Baird Factory
OLLOWING the tragic fire at the
Crystal Palace last year, the Baird
Company have acquired and are at present
adapting some new premises to be used in
place of the space which they previously
employed at the Palace. It is hoped that
the new building will be ready for occupa-

tion in the near future.

G.P.O. Radio Relay

T is announced that the Post Office are
to commence a radio relay service in
bouthamp’t,on during the coming season.
It is hoped to be able to provide facilities
for four programmes, B.B.C. National and
Regional and two foreign stations, and it is
stated that the service will cost subscribers
Is. 6d. per week. Experiments are to be
carried out with a view to using the existing
telephone system as a carrier for the broad-
east signals.

Fotr Empite Listenets
ON January 14th a programme is to be
broadcast from the National trans-
mitters telling Empire listeners something
about the films which are being shown in
London. A clever cast has been drawn up
to demonstrate the popular current pre-
views. Included are Anne de Nys, Ian
Grant, who wrote the material, and William
Walker, well-known composer, impresario
and artist.

Handyman Talks

SI’( ‘practical talks on the upkeep of the
home are to commence on January
15th by a practical builder. In the firs,
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talk Mr. Matthew will describe briefly the
more obviously useful tools that should be
kept, and give advice on using them in
future talks, covering problems ranging
from the replacing of a fuse to the modernis-
ing of an old-fashioned house.

“ After Dinner ”’ Again
ORTHERN listeners will no doubt be
pleased to hear that it has been
decided to revive the ‘‘ After Dinner ™
programme, commencing on January 12th.

There have been many requests for the
revival of this item, which consists of radio
cabaret.

Benno Moiseiwitsch
N January 15th Northern Ireland
listeners will hear a programme by
the brilliant Russian pianist Moiseiwitsch.
He will be playing in thc Wellington Hall
in co-operation with the Belfast Y.M.C.A_,
and will include the Rachméaninoff Concerto
No. 2 for pianoforte and orchestra under the
conductorship of B. Walton O’Donnell.

World Radio Convention

ISTENERS who are anxious to obtain

further details regarding the World

Radio Convention to be held in Australia
from April 4th to April 14th next shonld
write to the Convention Secretary, O. F.
Mingay, 30, Carrington Street, Sydney.
Radio for Air Lines

T the World Tele-communications

Conference, to be held at Cairo on

January 30th, Great Britain is to propose
an extension of the bands allotted to air
services. It is stated that exclusive rights
to the ultra-short wavelengths are to be
sought for special radio apparatus used for
blind approach and landing, such as are
employed in the Lorenz- and similar
schemes. The regular use of this type of
apparatus has been prevented, it is stated,
by the restriction of available wavelengths
not subjected to interference.

The I.B.U. Session at Nice
HE International Broadcasting Union
recently completed a ten-days’ ses-
sion at Nice under the presidency of Mon-
sicur Antoine Dubois, delegate of the
Dutch broadcasting organisations. Repre-
sented at this meeting were twenty-one
Furopean States, the Palestine Broad-
casting Service, two American Broadcasting
systems (Columbia Broadcasting System
and the National Broadcasting Company),
the Dutch Fast Indies Broadcasting Comn-
pany (NIROM) and that of Porto Rico.
There were also present fifteen observers
from the European P.T.T. Administrations,
League of Nations, and from the Bureau
of the International Tele-communications
Union at Berne. The primary objcct of this
meeting was the preparation and adoption
of complementary proposals by the 1.B.U.
for the world Tele-communications Confer-
ence to be held in Cairo on January 30th.
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Music of Other Countries
USTRIA has been chosen for the sixth
in the geries entitled °‘ Music of
Other Countries,” on January 1lth, and
the programme will be played by Jean
Salder and his Serenaders. Jean Salder
formed the Serenaders in 1935 as a broad-
casting combination; the six members
form the nucleus of the orchestra which
broadcasts from the Palace Hotel, Torquay.

The Rhythm Express
ADIO’S “ Rhythm Express” sets oub
on its first journey on January 6th.

= -

et romt1e

INTERESTING and TOPICAL
NEWS and NOTES

N - e
o 1 e

London Pride
ONDON during its long history has
received many tributes from distin-
guished visitors. D. F. Aitken, an author

who has written several programmes for
the B.B.C. Empire Station, has conceived
the novel idea of compiling a programme
based on the tributes paid by these travellers

]
{

|

Reginald Purdell, the well-known comedian of the stage, screen and radio, tunes in his
favourite programme on a Marconiphone table-grand during a rest from film work at

Warner Bros. Studios, Teddington.

National listeners will hear it speeding
melodiously for the only three stations on
the line—Romance, Humour, and Rhythm.
Driven by Benny Frankel and his Orchestra,
with Jack Davies Junior as Track Super-
visor, it will have as singing travellers
Dorothy Carless and Bert Yarlett. John
Burnaby, B.B.C. Variety producer, says
ths}fi he will ensure that no one goes off the
rails.

Enterprise Pays
ERE is.-a good story told by a firm
of British radio manufacturers.

In a recent B.B.C. competition to find
the most interesting photograph of an
overseas listener; it was noticed that
one of the prize-winners was shown
listening to a seven-year-old G.E.C. radio
set. The makers, The General Electric
Co., Ltd., wrote immediately to eon-
gratulate the prize-winner, Mr. Maxwell,
a Nyasaland planter, on his good fortune,
and took the opportunity to mention the
enormous strides they had made in short-
wave radio design since his receiver had
been produced.

A reply has been received by the firm
mentioned reporting that the letter sent
to him had induced him to purchase the
latest G.E.C. all-wave set. He had just
decided, he said, to buy a new set, and
the letter that he had reccived convinced
him that a firm so quick off the mark
must produce the goods.

to the Metropolis, its buildings, and its
people.

Of necessity some limitation of period
had to be made. The author has chosen the
Elizabethan and Carolean periods, the
latter part of the eighteenth century and the
years immediately following the Napoleonic
period—that is, the period immediately
preceding Queen Victoria’s accession. As a
contrast, the programme, which will be
broadcast from the National transmitter,
will begin and end in modern London.

Western Pantomimes
XCERPTS from two West of England
pantomimes will be broadcast on
January 13th; ‘ Mother Hubbard,” pro-
duced by Percy Dunsford, at the Theatre
Royal, Exeter; and *‘ Mother Goose,”
produced by Reg Maddox, at the Theatre
Royal, Bath.

A Unique Broadcast
AN event, unique in the history of
broadcasting, took place recently
in Cairo when the voice of the Sheikh el
Azhar (the Rector of the University of
Islam) was heard in a religious talk broad-
cast from a Cairo mosque in the presence
of King Farouk I. The occasion was
Ramadan, the holy month of fasting,
in which all good Moslems abstain from
food and drink during the day, and thoughts
are turmed to the more serious aspects
of their daily lives.

WORLD of WIRELESS (Continued)

Organ Recitals
HE fourth of the present series of
B.B.C. Organ Recitals will be given
on January 23rd before an audience in
the Concert Hall, Broadcasting House,
by Marcel Dupré, the famous French
organist, who will be heard in a programme
of French organ music. On January 19th
Maurice Vinden will give a recital from St.
Mark’s, North Audley Street, in a new
series *“ Round the London Organs.”

Duettists
UGHES and Lever are to sing their
own songs in a programme for
Midland listeners on January 10th. They
write both the music and lyrics themselves.
Before being discovered by’ the B.B.C.
they ran a greengrocery business in North-
ampton. Both have done a good deal
of film work and have appeared in tele-
vision programmes.

. “The Sleeping Beauty ”

° E SLEEPING BEAUTY,” pre-
sented by Prince Littler,” will be
broadcast on January 11th from the New
Theatre, Cardiff. Margaret Morgan will
play Principal Boy and Gwen May will
take the part of the Sleeping Beauty.

Light Music

= HEATRE TIME > will be the title

of the programme with which a
section of the B.B.C. Northern Orchestra.
conducted by H. Foster Clark, will turn
to lighter music when it broadcasts on
January 9th. This marks a new departure
in music from the North, and it is probable
that the broadcast will begin a series of
light programmes by a section of the
North’s studio orchestra—apart, of course,
from the full orchestra’s regular broad-
casts. -

B.B.C. to Broadcast in Arabic

HE B.B.C's. first news in foreign
languages was broadcast last week in
Arabic on a wave-length of 31.32 metres.

SDIVE THIS?

PROBLEM No. 277.

Atkins had a commercial superhet of the
A.C. mains type which had given good service.
One day, when he switched on, signals were
poor and he noted that certain distant signals
faded. As soon as he tuned down to the lower
end of the mcdium-wave band the receiver
burst into oscillation. What would be the
most likely trouble to have produced these
effccta ? Three books will be awarded for the
first three correct solutions opened. Address
your envelopes to the Editor, PRACTICAL AND
AMATEUR WIRELESS, Geo. Newnes, Ltd,,
Tower House, Southampton Strect, Strand,
W.C.2. Envelopes must be marked Problem
No. 277 in the top left-hand corner, aud must
be posted to reach this office not Jater than
the first post on Monday, January 10th, 1938, “:-

Solution to Problem No. 276,

The trouble in Jarvis's set was that a decoupling
condenser had broken down and was short-circuiting to
earth. Consequently the decoupling resistor was over-
loaded and the excess current caused the H.T. drop
which was measured on the malns section.

The following three readers successfully solved
Problem No. 275 and books have accordingly. been
forwarded to them: W. S. Wilkinson, 199, Olton
Boulevard East, Acock’s Green, ' Birmingham.
A. Pruden, 25, Germain Street, Chesham, Bucks.
T. R. Dobson, 461, Abbey Lane. 8heflield 8.
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The Amateur
Set Designer

Mains HF. Filtering, Pick-up Arrangements, and Receiver Layout, are
Amongst the Subjects Dealt With in this Concluding Article of the Series

(Concluded from page 425, December 25th issue.)

lF the total H.T. curvent consumption of

the valves fail to give quite the necessary
degree of field energising, a resistance of
suitable value could be connected across
the smoothed H.T. (i.e., in Fig. 69, between
the points marked H.T. plus and H.T.
minus). An alternative method is to use
a speaker with a field resistance consider-
ably greater than the average A.C. case,
and to, connect this winding between
cathode of rectifier and chassis. Some-
thing greater than 6,000 phms should be
considered reasonable for such a case.
With this method the speaker field winding
is across the H.T., so it will be neeessary
to use a smoothing choke in series with
the positive H.T. line..

As regards the smoothing condensers,
these should be of as large a capacity as
can be permittéd, having due regard to the
welfare of the rectifier. Two of 8 nfd.
cach represents a normal choice of values.

Dial Bulbs

The simplest way of arranging for dial
lighting is to use dial bulbs which have the
same current rating as the valves, and to
connect them in series with the heater
chain, Due allowance should be made in
tlﬁe design for the voltage drop across
them.

Mains H.F. Filtering

High frequency surges on the mains can
cause considerable trouble if allowed to
work into the receiver circuits. In the case
of an A.C. receiver a shielded mains
transformer primary can be used, but in
the case,of the A.C./D.C. receiver it is
necessary to incorporate some- form of
mains H.F. filter. An H.F. choke should
be employed in each-mains lead (see Fig.
69). and the chokes should, of course, be
of suitable current carrying capacity, and
too much voltage drop should not be
permitted. A condenser should be con-
nected across the supply, on the receiver
side of the chokes. This condenser mnust
be restricted in capacity, otherwise a heavy
drain will be experienced with A.C. opera-
tion.. Something not less than .02 mfd.
and not greater than 0.1 mfd. will be
satisfactory. Needless to say, the voltage
rating should be adequate, for safety’s
sake.

Gramophone Pick-up Arrangements

If gramophone pick-up terminals are
to be incovporated in a receiver design
the designer should, for normal purposes,
aim at getting two valves working after
the pick-up, i.e., one stage of L.F. amplifica-
tion followed by the output stage.

If the receiver has an L.F. amplifying
stage preceding the output stage, then
the grid circuit of the L.F. valve will be
the circuit which should contain the pick-up

terminals and, in this case, there will
be no complications over gramophone
bias, bécanse the L.F. valve will be per-
manently biased correctly either for radio
or gramophone.

When the output stage is fed directly
from, a triode or H.F. pentode detector
the pick-up terminals should come into
the grid circuit of the latter, and the
arrangements must be such that, for
gram operation, the valve becomes suitably
biased for L.F. amplification, i.c., the
change over from radio to gramophone
must change the operation of the valve
from that of detector to that of amplifier.

T?l}fj% T E

i"ig. 70—The simplest method of con-
necting a pick-up in a double-diode-
triode stage.

A diode detector followed directly by a
high slope output pentode or tetrode,
which is a system so frequently seen in
superhet designs, makes the job a little
awkward for the designer. He has got
two alternatives, one of which is to use
the output valve only after the pick-up,
but this cannot be regarded as rcally
satisfactory; certainly it would be neces-
sary to use a pick-up of exceptional
sensitivity. The other alternative is to
operate the pick-up in_ the grid circuit
of the last I.¥. valve, and this will mean
arranging for some form of L.F. coupling
betwecen the I.F. valve and the output
valve, this coupling to come into action
only when the pick-up is being used.

The Pick-up with the Double-Diode-
Triode

The normal form of double-diode triode
circuit lends itself admirably for plck-up
operation. The triode section of the valve
provides the I:F. voltage amplification
that we want, and if the volume control
is contained in the grid circuit of the triode
(or if the grid input voltage is taken off
the volume control) then the ends of the
volume control represent very convenient
points to which to connect the pick-up
terminals (see Fig. 70). With this system
there is the advantage that the one volume
control operates on both radio and gramo-
phone.
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The Pick-up in the Detector Stage

As stated above, it will in some cases
be necessary to make the valve which
acts as detector on radio perform the
function of L.F. amplifier on gramophone.

Fig. 71 shows a useful arrangement

for an indirectly-heated triode grid detector,
and the same scheme would also be satis-
factory with an indirectly-heated H.F.
pentode grid detector. The resistance R
1s a biasing resistance of suitable value
to bias the valve for amplification. The
grid-leak is returned direct to cathode,
so the voltage across R does not bias
the valve on radio reception .(when the
{)ick-up is disconnee or switched out).
When the pick-up is connected to the
pick-up terminals the bias voltage comes
into action, for, although the grid-leak is
still connected to cathode, there is now
the much lower resistance of the pick-up’s
winding between grid and the lower end
of R. We are, of course, assuming that an
electromagnetic pick-up is being used.
If the pick-up is of the crystal type, it
will be necessary to have a shunt across
it, or to use a transformer.

The battery-operated grid detector repre-
sents an’easy proposition. Fig. 72 shows
a gimple method of incorporating pick-up
terminals in the case where battery bias
is employed. The lower pick-up terminal
is connected to the grid-bias battery at a
suitable tapping for making the valve
function as amplifier.

It will be appreciated that a receiver
using a volume control which is associated
with an H.F. valve will require a separate
volume control for the pick-up. It is
only in the case where the volume control
is on the L.F. side of the receiver that the
one control can conveniently be arranged
to operate either on radio or on gram.

Using the Last LF. Valve for
Gramophone Putposes

When the output valve directly follows
a diode, and it is desired to use the last
LF. valve as pick-up amplifier, some such
system as that indicated in Fig. 73 may
be used. To make the idea as clear as
possible the diode circuits have been
omitted from the diagran.

On radio, the pick-up terminals are
shorted out by the switch SI, and the
switch S2 is open. The resistance’R in
the anode circuit of the I F. valve functions

LT+

G.8.~
{6rArY

Figs. 71 @nd 72.—Connecting a pick-up in a
defector stage— using a mains and a battery
valve.

as a decoupling resistance with C as the
decoupling condenser.

For gramophone the switch S1 is opened
and the pick-up comes into action. The
switch S2 is closed, connecting the con-
denser C1 to the top of the volume control.
R and Cl now provide resistance-capacity
coupling from the I.F. valve (actually
acting as L.F. valve now) to the output
stage. So long as the decoupling con-
denser C is not made too large a capacity
there will probably be no necessity for
switching it out on gramophone. If it

(Continwed overleaf)
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is made something of the order of .002
mfd. it should be big enough to give de-
coupling at the I.F., but not enough to give
bad shunting on gramophone.

Care With the Universal Set

With a universal (A.C./D.C.) set it is
most important, for the sake of safety,
that there should be no direct connection
from the pick-up terminals to chassis,
and an isolating condenser should be in
series on each side of the pick-up circuit.
Something of the order of .05 infd. will
probably be suitable.  Alternatively, a
pick-up transformer could be used.

In some cases condenser isolation cannot
be used because of bias difficulties, and the-
transformer alternative should be used.
Such cases are those where the valve bias
voltage acts through the pick-up.

“ Radio ”-* Gram ”’ Switching

There is no absolute necessity for ¢“ radio”-
‘“ gram ”’ switching in the arrangement of
Figs. 70, 71 and 72, provided that the grid
pick-up lead is disconnected from the
receiver while the latter is operating on
radio. There is, however, the possibility
of radio signals being heard as interference
while the pick-up is in action.

Apart from any special switch arrange-
ments that a particular case may demand
the general idea of ‘‘radio’-*‘gram”
switching is to do two things : (1) To switch
the pick-up in or out as-required, and (2).
Cut out radio signals on gramophone. There*
are various ways in which the latter require-
ment may be fulfilled. One effective
method is to make the switching put a
short-circuit across one or more of the H.F.
grid circuits. A point to watch is.that the
short-circuit docs not come across any
source of bias voltage.

Receiver Lay-out

The designer should take the utmost care
over the layout of the components and
wiring of the receiver. The nature. of the
layout may affect the performance of the

will
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receiver, and upon it will certainly depend
the ease, or.otherwise, with which the
receiver can be overhauled in the event of
breakdown.

One strict rule to follow, and one which
will largely determine the placing of the

principal components, is that of keeping

grid leads as short as possible, and also all
leads from coils to coil switches, and from
coils to tuning condensers.

In the interests of getting a *‘ clean’
layout the designer should make a list of
th e components
that can be ar-

¢
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may be responsible for stray couplings. It
should not be used indiscriminately, how-
ever, as if used to excess there may be too
much stray capacity thrown across one or
more of the tuned H.F. circuits.

In a mains receiver the possibility of an
L.F.intervalvetransformer, or L.F. coupling
choke, picking up hum potentials from the
mains transformer should be kept in mind.

The question of the suitability of the
layout for servicing is one that does npot
always receive the attention that it merits

ranged more or
less anywhere,
according to con-
venience. These
include
decoupling,
coupling, and
voltage - dropping
resistances, and
most of the L.F.
components. An
L.F. intervalve
transformer, or

3 coupling
choke, may,
however, re-
quire special

placing in a
mains receiver.
H.F.decoupling
condensers, filter condensers and grid
stoppers should be kept as close as
possible to the appropriate valveholders.
Gramophone pick-up leads should be kept
as short as possible ; particularly does this
apply to the grid wire which remains con-

nected to grid when the pick-up is switched -

out, or disconnected, for radio reception.
Pick-up leads may be responsible for mains
hum on ‘ gramophone,” and when there
is a long run from receiver chassis to the
pick-up (as is frequently the case with a
radiogramophone assembly), the leads from
the receiver chassis should be taken through
earthed metallic sleeving.

Screened sleeving can be very usefully
employed for any grid or anode leads which

Fig. 73.—It is possible to use an LF. valve for the first L.F. slage in
the circuil as shown here.

from amateur designers. Admittedly, one
does not design and build a receiver with
the idea that it is going to give trouble,
Lut, at the same time, the receiver that
canno! go wrong has not yet been
huilt, and the designer might just as well
give some thought to the possibility of
future overhauls. The requirements here
may be summed up in the one word:
accessibility. Good performance and
reasonable compactness are first considera-
tions, but the designer should endeavour
to prevent any component becoming
‘“ buried ”’ in such a way that its subsequent
removal for test or replacement purposes
will entail considerable dismantling of the
receiver assembly.

NATIONAL (261.1 m. and 1,500 m.)

Wednesday, January 5th.—Cabaret pro-
gramme.

Thursday, January 6th.—Dance DBand
programme.

Friday, January 1th.—British Film Music:
Orchestral programme with snlroductory
talk.

Saturday, January 8th.—Palace of Varieties
programme.

REGIONAL (342.1 m.)

Wednesday, January 5th.—Theatre Royal,
Chellenham, a page of thealrical history.

Thursday, Januar_/ 6th.—An excerpt from
the pantomime, *‘ Puss tn Boots,” from
the Alhambra Theatre, Qlasgow.

‘ Friday, January Tth.—Variety from the

Y Hippodrome, Boscombe.

Saturday, January 8th.—The Clyde, fealure
programme.

MIDLAND (296.2 m.)

Wednesday, January 5th.—Theatre Royal,
Chelienham, a page of theatrical history.

Thursday, January 6th.—Melodies from
the Comedies, orchestral concert,

Friday, January Tth.—An excerpt from

Important Broadcasts of the Week

“ Aladdin,” from the New Coveniry
Hippodrome. =
Saturday, January 8th.—Choral pro-

gramme.

NORTHERN (449.1 m.)

Wednesday, Januwary 5th.—New Year's
Eve Entertainment from Blackpool, in-
cluding dance music and organ recital
from the Empress Ballroom and variety
from the Palace Theatre.

Thursday, January 6th.—Hymn recital
from St. Chad’s Church, Far Headingley,

Friday, January Tth.—An excerpt from
*“ Dick Whittington,”” from the Gaiety
Theatre, Manchester.

Saturday, January 8th.—Choral concert.

WEST OF ENGLAND (285.7 m.)

Wednesday, January 5th.—*‘ Cinderella,”
a pantomime from the Pavilion, Bourne-
mouth.

Thursday, January 6th.—Escape, by Jokn
GQalsworlhy, adapled as a radio play.
Friday, Januvary Tth.—Variety from the

Hippodrome, Bosrombe.

Saturday, January 8th.—Sing-Song from
the Guest Night at the Toc H Area
Festival, from the Civic Hall, Exeter.

WELSH (373.1 m.)

Wednesday, January 5th.—The Past Year :
A review of 1937 in word, song, and
verse.

Thursday, January 6th.—Organ
from the Town Hall, Newporl.

Fru{ay, January Tth.—* Little Biiss Muf-
fet,” _a pantomime, from the Pavilion
Theatre, Rhyl.

Saturday, January 8th.—Orchestral and
choral prigramme.

SCOTTISH (391.1 m.)

Wednesday, January 5th.—*‘ Cinderella,”
a pantomime from the Theatre Rayal
Glasgow.

Thursday, January 6th.—Lilting Lays,
a Guelic programme of solos and duels.

Friday, January Tth.—Aul’ Eel, a pro-
gramme of old Yule customs.

Saturday, January 8th.—The Clyde, feature
programme.

recilal
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L.F. Amplifiers

Although it is Customary to Use

Transformer and Resistance-capacity

Coupled Amplifiers, there are Many Alternative Types which are - interesting

from an Experimental Point of View.
this Connection is Explained in this "Article - -

HE keen expcrimenter is always on
the look-out for something new to
try in connection with standard

receiving apparatus, and although ‘ stunt ™
or original types of circuit are often
employed, there are still a number of what
might be termed standard circuits which
are not used often enough. A glance

ourPur
STAGE

TO DETECTOR
STAGE

Ot = -SMFd.

The Use of the HF. Pentode in
By W. J. DELANEY

such a valve in the low-frequency stages
where such a gain would be of the utmost
value ?

The Screen Voltage

Unfortunately, this is not such a simple
matter as at first might appear, as the valve
curve is of a rather peculiar shape, and
although many difficulties due to H.F. are
removed when using the valve in the L.F.
stage there are still certain points which
have to be attended to, one of the most
important of which is that the working
point on the curve must be very carefully
chosen. In a normal stage it is customary
to connect the screening grid to a poten-
tiometer supply across the H.T. battery,
or from H.T. positive to H.T. negative,
and although such a scheme could be
adopted in the L.F. circuit ‘it would
be found that the
amplification would
be poor. As the
voltage on the
screen is adjusted
it will be found
that with given
values of grid hias
the amplification
will vary, and in
addition  certain
forms of distortion
will arise. There-
fore, the first im-
portant point in
using this type of
valve for low-fre-
quency amplifica-
tion is to arrange
for a suitable
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_HEATER CONNECTIONS
Fig. 1.—Tke circuit for en A.C. mains amplificr using tie H.F. pentode as

an L.Fs amplifier.

through the specifications of certain com-
mercial apparatus will reveal many in-
teresting details, many of which have not
been - published, either because of their
specialised use or from a patent protection
point of view. One interesting circuit
which may be found used in certain public-
address equipment is that wherein a screen-
grid or H.F. pentode valve is cmployed in
the low-frequency stage. If the modern
H.F. pentode valve characteristics are
studied it will be found that the valve is
supposed to give an amplification of 1,000
or more, but, as every experimenter knows,
it is impossible to reach this desirable figure
in practice. Apart from the difficulty of
providing the requisite load, there are many
other factors which prevent the maximum
amplification from being obtained, although
in.a carcfully designed and built receiver
it should bz possible to get at least a step-up
of 100 or so. - Why not, thercfore, use

screen voltage. Ex-

periments show
that this may
conveniently be

’ carried out by
allowing the valve itself to pick out the
voltage, or, in other words, not to tie
the screen down. ’
To do this, all that
is nccessary is to
connect a resistance
between the sercen
and H.T. positive,
and then with the
correct value of
bias the valve will
automatically ad-
just itself to a
suitable  working
point. A by-pass
condenser must, of
course, be connce-
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stable and good quality signals. Probably
.5 mfd. will be found the highest value for
general rcsults, although -the type of
speaker and the output stage will probably
modify this valuc.

Practical Circuits

In the case of an A.C. indirectly-heated
H.F. pentode, a suitable circuit is shown
in practical and theoretical forms in
Fig. 1 and it will be noted that the biasing
resistor in the cathode lead is of a high
value. This may be experimented with to
find a suitable value, and for experimental
purposes it may well be replaced by a
variable component. The anode load.
resistance must be as high as possible,
consistent with a good H.T. voltage on the
anode, and therefore this will be governed
by the H.T. supply which is.available. It
should be the aim of the experimenter to
obtain as nearly as possible the maximum
working voltage recommended by the
makers of the valve, and therefore the
anode resistance could be made as high
as 1 megohm if sufficient voltage is available.
This will, of, course, have to be lowercd if
insufficient H.T. voltage is available, but
in order to obtain the benefits of the valve
in this stage it should not be lower than
100,000 ohms (.1 megohm). The coupling
condenser to the next stage and the grid
leak for that stage may be of standard
values.

In the case of the battery receiver, the
H.T. supply will have to be increased
and it may be found desirable to use a
separate H.T. battery in series with the
existing batteries in order to permit of a
suitable anode resistance. The bias in
this case may be modified or varied by
using the same arrangement as when the
valve is used in the standard position on
the H.F. side of the receiver, connecting
a potentiometer across a grid battery.

Adjustable Bias
As the bias will be found quite a critical

(Continued at foot of next page)
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ted between the
screen and earth
byt the capacity
should not be higher
than is required for

G.8.+

Fig. 2—Tke same circuit.as used when a batlery valve is employed.
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The introductson Lo Lhis series was inspired by a ehance

conversation overheard in u railway carriage, the precis
of which is given below.
N

The Thin Man : “ No, I wasn’t able to

hear it, my set packs up after about ten

minutes.”

Tl’ze Man Opposite : * You want a new
one.”

The Thin Man : “ Good heavens no!
I've only had it six months. It started to
pack up about a month ago and has got
worse and worse. The whole thing’s rather
a mystery ; I borrowed a mixed collection
of valves and although they weren't quite
the right types I got the set to work fairly
well.* The funny part about it is that I had
my own valves tested and the man said
they were absolutely O.K.”

HIS conversation is a very typical
one when a wireless set {belonging
to a real enthusiast goes wrong;

there is always a mystery attached to it.
In this case the fault develops after approxi-
mately ten minutes, and it is equally
apparent that the fault is absent when other
valves are substituted. On theother hand,
we aroe given to understand the valves
have been tested by a dealer and pro-
nounced O.K.. It is not the writer’s in-
tention to disparage in any way those
gallant gentlemen who make a living in
the radio trade. In the first placeitis highly
probable that when the valves were taken
for test the fact that the set behaved itself
for ten minutes was quite probably not
mentioned. It is an astonishing but
nevertheless perfectly true fact that the
majority of people sending their valves
back to a valve manufacturer for test do
not mention the reason for requiring such
service. If the trouble is one whieh appears
after forty-five minutes’ use, the chances
are a hundred to one that the mmanufacturer
will return the valves as O.K.

It is obvious that a test board cannot
be monopolised by a valve for an hour or
more unless there is reason to believe that
such time must elapse before the fault
will manifest itself. Similarly, the * thin
man >’ has taken his valves to a dealer
who may be very well equipped indeed, but
still be unable to find some of the. more
obscure faults which may be present in a
valve. A test board capable of showing
every known fault of ‘every type of valve
in general use could not he made for £100,
and could not be purchased for perhaps
double this figure.

Defective Vacuum

It is not in itself difficult to test for
vacuum, but it sometimes happens that a
valve having a slightly impaired vacuum
will so vastly improve after two or three
minutes’ work that for practical purposes
it may be considered satisfactory, but very
occasionally a valve is found thatis * hard
(i.e., the vacuum is high) but falis off due
to an occluded gas being driven off an
electrode which is beconming overheated.
Obviously such a defect will not appear
unless the valve has been run for a suffi-
ciently long time, and under such condi-
tions that its full rate anode current is
passing, and adequately high voltages are
applied to the various electrodes. A pen-
tode, for example, working with 250 volts
on anode and screen passing say 35 milli-
amps may bc decidedly soft under those
conditions, but tested with say 100 volts
on anode and screen will respond to its
test in an entirely satisfactory manner.

L—F—._.—_.,J_—m=— s ™
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UNTECHNIFIED~1

This is the First of a Series of
! Articles Devoted Exclusively to
Valves. The Author, a Well-known
Valve Engineer, will Explore Every
Aspect of this Vital Subject
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Grid Emission |

Grid emission is, as its name implies, a
fault whereby the grid starts to emit
clectrons due to a rise in temperature.
This fault usually appears between ten
and thirty minutes after switching on,
and causes a falling off of volume which
increases rapidly when once started. In
the detector stage it may reduce a set to
completcsilence ; in the frequency changing
stage it usually stops a set from functioning
on a portion of one or other wavebands.
In the output stage grid emission causes
rapidly inereasing distortion accompanied
by some loss of volume. Generally speaking
there is no cure, but sometimes a cure may
be effected by increasing grid bias, decreas-
ing screen voltage, or both, so that the
grid does not reach a dangerous temperature
under working conditions. Should the
fault be present in more than one valve,
the voltage across the heater or filament
should be suspected of being excessive.

«Hot” Leak

This fault is almost entirely confined to
mains valves, and takes the form of a
leakage caused by particles between any
two or more electrodes, which is only
present after the valve has been working
for some time and become heated up. The
leak actually occurs along the top of the
pinch, or along the supports at the top of
the valve, and is sometimes difficult to
detect as the valve may show a resistance
of infinity when it is cold, and resistance
between electrodes is extremely difficult
to measurc when the voltages are applied,
thus the fault can only be dectected by its

effects on anode current, scrégén current, or
by some change in characteristic current
to the actual path of the leak. There is
no cure for this available to the amateur,

- but the offending particles can sometimes

be burnt off by an expert using high fre-
quency currents applied between various
combinations of valve pins,

Zero Screen Cutrent

The normal average scréen grid or H.F.
pentode valve usually takes a scfeen
current of anything between .2 and 3 milli-
amps, and by using a series resistance to
feed the screen it is possible .to break
down the main H. T. voltage to the con-
ventional 100 volts, but just now and again
a valve that has worked ,satisfactorily
perhaps for a year or more will, in its
declining years, take less and less sereen
current until one day it takes none at all.
The valve may be otherwise unaffected,
and when tested will show a good slopé
and normal characteristics. If the testing
instrument used has a potentiometer
feed to the screen, the valve wilk have the
prescribed 100 volts on the screen and pass
the test with flying colours, but when
placed back in a receiver with a serics
feed, will get the full H.T. voltage
on the screen, which might be, say,
300 volts, and pass quite fantastic anode
current capable of burning out the de-
coupled resistance, and generally behaving
in a most puzzling manner.

The writer has before him at the moment
of writing & screen-grid valve of well-known
make which should pass 5 milliamps with
250 volts on the anode, 100 volts on the
screen, and 1.5 volts grid bias, but when
fed from a 300-volt H.T. supply through a
series screen resistance and anode decoupling
resistance, it passes 47 milliamps until
it gets so hot that it must be switehed
off to prevent total collapse of the
electrode assembly. The cure is obviously
potentiometer feed to the screen, bhut
where this is undesirable, the only cure is
replacement.

EXPERIMENTAL L.F. AMPLIFIERS—Continued from previous page)

factor, it may even be necessary to use a
fraction of a volt difference on the grid
side in order to obtain maximum results,

and therefore, if an ordinary grid-bias
to obtain differences of .5 volt,
/A o2
A B C
- F

battery is employed it is possible by the
and this should be bornein mind |,
/35\ (@-—es
2V

arrangement shown in Fig. 3

o1
in this particul_a.r connection.
0 G0 0] o

Tav 05

Fig. 3.—An arrange- o6

ment for varying grid

GRID BIAS Ly
_bias in half-volt steps.

BATTERY o7

For this purpose two 2-volt L.T. cells are
used in addition to the 9-volt grid bias
battery, and connecting points are made

- able,

at A, B and C. The following table gives
the voltages which may be obtained by
this means, and the experimenter will no
doubt find this hint of value also in othér
experiments he may wish to carry out.
In order to obtain maximum results from

" |4= this L.F. circuit, the bias batteries should

not be employed at the same time for the
H.F. stages, and therefore separate switch-
ing may be necessary in order to avoid the
batteries from being discharged when the
receiver is not in use.

Band 2 give 1 volt.
A voit.

1 and 3 give 3 volts,
B ,, 4+, 3} velts.
A ,C ,, 4 volts.

2 voits. 1 ,, 4 ,, 4 voits,

2} volts. B ,5 , 5 volts.
A and 4 give 5} volts.
This may be continued up to the total of
9 volts delivered by the grid-bias battery,
and if it is desired to go above this the lead
from point C may be shifted to the positive
socket of the grid battery, and additional
voltages up to 13 will then become avail-
Do not use the scrcened type of
valve for the L.F. stage mentioned, and
the variable-mu type of valve should not
be used—only the ‘¢ straight *’ type, such
as the MS/PEN in the mains class and the
210 SPT in the battery class.

» » 1
1, , 11 volts.
A, B,

A ,2

o=

&
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S an old journalist I think, and

‘I hope I may be allowed to say

it with all modesty, that the history
of this journal is without parallel in

the annals of Fleet Street. When it
was launched just over five years ago
it was one of many competitors. It
was the last in the field, but it still
survives with all its old vigour, when
others have disappeared, but it is
interesting at this time of the year to
look back upon those . early issues
and endeavour to perceive the reason
why right from the start PracticaL
WireLESs leapt into the lead, and
has kept there ever since.

It had been the custom prior to
publication of this journal for de-

signers to specify a vast number of

alternatives for each item in the
specification. There were probably
excellent reasons for this, for if a
reader could not obtain a part of one
particular make, he could use another.
Thus, instead of having to order the
part he could proceed with the con-
struction straight away.

This journal, however, based its
policy on that of specifying only the
parts which were used in the original
receiver — no alternatives ! The
reason for this is that the Editor could
not foresee how it was possible to
‘guarantee results unless every per-

mutation of an alternative specifica-

tion was tried. In some of the sets
described in contemporaries a certain
selection of components would not
have gone on the baseboard or chassis
selected. In others the various parts
attached to the panel could not have
been fixed. In some cases the set
could not have worked. The policy,
then, was to experiment with the
receiver in our laboratory, and once
the performance had been standard-
ised in accordance with the object in
mind the blueprint was prepared.
Thus, when a reader encountered
difficulties it was possible to tell him
exactly where he was wrong.

PRACTICAL AND AMATEUR WIRELESS

By Thermion
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Where postal advice did not remove
the difficulty we could have the
receiver here and test and adjust it
according to the original standard.
That policy alone, whilst it might
have certain drawbacks, chiefly in
connection with the obtaining of parts-
locally, placed this journal ahead of
its competitors, as is proved by its
consistently maintained sales.

We like the reader to feel that we
are behind him with every set which
he constructs from our pages. That
brings me to the second point in our
policy. We make no charge to
regular readers for technical advice.
I believe it was the policy of most
papers to make a charge. When this
journal started there was a paucity of
literature for home construction. The
Editor thereupon set about the task—
almost Herculean—of producing a
series of volumes to fill that omissidn.
“ The Wireless Constructor’s Ency-
clopzdia ” alone has broken all
records for the sale of technical
books. It is the standard work in all
English-speaking countries. Another
feature which the readers have appre-
ciated is the promptitude of our query
service. I need say nothing of the
high standard of quality of the
editorial contents which have been
maintained throughout. Now that
we. are alone in the amateur field,
we shall continue to develop a
policy which constructors have  so
much appreciated. There is a friendly
atmosphere between readers, Editor
and staff, and with the exception of
the present writer they are known
personally to some thousands of con-
structors. Busy though the Editor is,
he has never failed to attend the
Wireless Exhibition regularly for
several hours a day with the onc

NEWNES' TELEVISION AND
SHORT-WAVE HANDBOOK

2nd Edition
By F. J. CAMM
Price 316 or 4/- by post from the Publishing Dept.,

Gearge Newnes, Ltd., Tower House, Scuthampton
Street, Strand, London, W.C.2,
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object of meeting his readers, listening
to their difficulties, and chatting with
them on radio generally. Personal
contact is far better than corre-
spondence. 1 have served either as a
contributor or as a memnber of the
staff of most of the technical journals.
It has been a matter of reproach on
the part of some readers that I have
never disclosed my identity. I am a
modest individual withal, and do not
seek personal publicity. I express my
views_ in all sincerity, cven though
some of you may not always agree
with them. I hope it will be my
privilege to continue to write for this
journal during the long and useful
career it has before it.

Songs You Might
Heard
HE B.B.C. tells me that 11,189
listeners voted for the three
songs which they liked best in the
final programme of the series called
“Songs You Might Never Have
Heard.” The most popular songs and
the votes they obtained are as follow :
1. ““ Snowbird,” 1,910.
2. ““ Bells at Eventide,” 1,128.
3. “ Gity of a Million Dreams,”
1,079.
I hope the B.B.C. will now run a
contest asking readers which three
songs they hate most.

Never Have

Are You Interested ?
GOOD SAMARITAN,W. E. F,,
of Sidcup, has some parts which
he would like to dispose of to a club
or other organisation. I should be
glad to consider applications.

Many Thanks

MY thanks and reciprocal greet-
ings to those many readers who
have been kind enough to send me
Christmas and New Year Cards. 1
received one from the Italian Broad-
casting System and Station 2RO
which said :
“ A radio station in Rome,
’Cross the hills and the plains and
the foam,
Sends you greetings galore,
Hopes you will tune in soime more,
Whilst content in the glow of
your home.”
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Exide Calendars and Diaries
lF one is blessed with a philosophical
turn of mind, there is usually
something to smile about in the most
aggravating of human situations, and

PRACTICALi AND AMATEUR WIRELESS

in the scrum of everyday life we are =%

gradually developing a sense of appre-
ciation for the humour behind our
workaday existence, even if the laugh
is dgainst ourself.

Mr. Gilbert Wilkinson, the famous
character artist, obviously enjoyed
himself immensely while executing
the Exide and Drydex Calendar
commission. His twelve studies,
humorous, whimsical, are unmis-
takably drawn by an artist who not
only knows his types, but also pos-
sesses the rare quality of humorous
sincerity. Each drawing is a story
in itself.

Exide and Drydex advertising has
been cut down to an absolute mini-
mum, a point that will increase the
intrinsic value of the Calendars.
Exide Diaries for 1938 .are also
ready.

New Year Radio-dramas

ISTENERS who enjoy radio-

dramas will be interested to
know that several new plays specially
written for the microphone are in-
cluded in the radio-drama schedule
from January to March, besides
such classics as Shakespeare’s ¢ Ham-
let,” and six Experimental Hour
programmes. Among the latter will
be subjects as diverse as T. S. Eliot’s
“The Waste Land,” which will be
prepared and produced by D. G.
Bridson and Felix Felton; a radio
adaptation of Charles Swinburne’s
“ Atalanta ”; and *‘Saint Louis
Blues,” a programme by Irving Reis,
of the Columbia Broadcasting Com-
pany of America.

Another play of outstanding .im-
portance will be a translation into
vivid and -dramatic English verse by
Humbert Wolfe of Rostand’s *“ Cyrano
de Bergerac.” Ernest Thesiger joins
the ranks of radio-dramatists with a
slight but amusing sketch, entitled
“ The Elixir of Count del Bosco.”
Other newcomers include E. Dunning
Gribble with a fantasy entitled
““Scarecrows ” ; J. A. la Bern with
“Girl Missing”; and René Fau-
chois’ * Nocturne,” translated by
Marianne Helweg. Norman Edwards
has written a new social comedy
with a surprising dénouement, which
he has called *“The Case of Lady
Talond,” and Eden Phillpotts will
be represented by a radio-adaptation
of “ Jane’s Legacy.”

“ The Count of Monte Cristo,”
perhaps Alexandre Dumas’ most thrill-
ing romance, will be heard as a serial
throughout the present quarter. It

Impedance-matching Transformers

A READER recently erecied a dipole

aerial, to reduce interference which
he was experiencing, and connected this to
his receiver through ordinary twisted flex.
He notices that interference is reduced, bul
signal strength is also down, and he wonders
whether an impedance-malching  trans-
Sormer would help matters. The tdea of
the twisted feeder is that it will not pick
up either signal or interference, and thus
the aerial may be erected in a place clear
of inlerference. If, however, the feeder
5 of any great length, there will be a loss
of signal strength compared with an ordinary
aerial and lead-in of the same length,
and the effect is just the same as reducing the
aerial.  An* impedance-matching irans-
Jormer will, however, overcome the losses
introduced by a long feeder—either of the
twisted or the screened type.

Quality Alterations
'EVERAL  instances  have occurred
recently where readers have en-
deavoured to modify one of our designs
in order to obtain higher quality, but
have met with failure. They have ob-
tained, perhaps, new L.F. transformers,
or higher efficiency oulpul valves, but after
[fitting them have been unable to detect any
difference. It should be emphasised that
when a design is published, a certain type
of loudspeaker is recommended, and the
general L.F. design of the receiver is
adjusted to a certain standard. Therefore,
lo improve upon this, it is not always just
a matter of altering the L.F. components.
The loudspeaker, for instance, may not
be suilable for giving any improvement
in the higher frequencies, and thus although
the circuit alteration may result in an in-
creased top-nole response it may not be
delivered by the speaker and it may be
necessary lo add a tweeler in order lo hear
the improvement. Similarly, a new output
valve or valves may be filled and lake
more current than can be provided by the
battery or mains unit and this will also
account for failure.

Trimming Condensers
THE experimenter often finds that ke
needs a very small variable con-
denser—either for balancing oul some
stray capacity or for some similar purpose
during experimental work. When small
trimmers or padding condensers are not
readily available it should not be for-
gotlen that two pennies or two halfpennies
make a very conventent condenser of the
lype required. A wire may be soldered
with the smallest spot of solder to the
cenlre,
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has been adapted by Patrick Riddell,
who will be remembered for his
treatment of ““ Twenty Years After,”
“The Three Musketeers,” * The
Man in the Iron Mask ” and “ The
Transmutation of Ling.”  Other
authors who are represented include
Patrick Hamilton, A. A. Milne,
James Bridie, J. B. Priestley and
G. K. Chesterton.

Radio in the Bush

THE interesting manner in which

radio has been brought into
use in the outback district of Australia
in order to assist isolated settlers is
vividly described in an Australian
radio magazine which I have just
had passed to me. Most of us have
hcard something about the Flying
Doctor and the sterling service which
he and his associates are rendering in
bringing to the lonely settlers of the
outback the medical comfort and
assistance which, by reason of their.
extreme isolation, they were pre-
viously denied. We have heard, also,
in a vague sort of way, of hazardous
Journeys made over hundreds of miles
to bring in some badly injured station-
hand or stockman to the nearest
aerial medical base—where, in the
nick of time, a speedy operation has
saved his life. 3

Actually, the Flying Doctor service
is no mushroom growth, but is the
outcome of some twenty years of
gradual and painstaking development.

The prime mover, of course, was
the Rev. John Flynn, of the Australian
Inland Mission, a man of rare vision,
whose practical experience of the
dangers, the discomforts, and the
utter loneliness of the real outback
led to the realisation that many lives
were lost unnecessarily because the
scenes of accident or illness were
hundreds of miles, and many weeks
of travel, from the nearest medical aid.

A South Australian engineer, Mr.
A. H. Traegar, devised a pedal-
‘ transceiver,” consisting of a small
combined transmitting and receiving
set operated by power obtained from
a pedal-driven generator.

To-day there are about 120 pedal
* transceivers ”’ in use in Australia.
They are small, they eost only £75,
and every one of them is equipped
throughout with Philips valves.

To operate them, and a child can
do it, one simply pedals and speaks,
and thus, through the magic aid of
radio, men and women of_ the out-
back can instantly summon the Flying
Doctor’s aid in times of sickness or
accident—or pedal and gossip with
their neighbours over a backyard
fence that is anything up to a hundred
miles away.
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Japan, China, India, Spain, America and Africa. Listen-in now to the thrilling broadcasts from
all these places. Remember—a specially designed N.T.S. Shortwaver guarantees you world-wide

reception.

.OVER 75,000 N.T.S.

BUY NOW WHILE PRICES ARE AT THEI

D.X. RECEIVERS
THROUGHOUT THE WORLD

BARGAIN 1-valve S.W.KIT
LIST PRICE 35/- BARGAIN 9,6

12-94
METRES _
-

Complete Kit of parts
conprises Metaplex base-
board, variable and fixed
condensers, switch, valve-und
coil-holders. H.F. choke,
minals, slow-motion drive, 3

waveo coils, connecting wire, and FULL

g WIRING DIAGRAM. Less valve. Cash
or C.0.D. Carriage Paid 19/8, or
2/8 down and 8 monthly payments of

6. OR with matched valve and pair
headphones.  Cash 27 /6, or 2/6 down.

—New 4-valve BANDSPREAD-—
Battery SHORT-WAVE KIT
List Value £4:9:6 BARGAIN QZ/_

ﬂ AFERIODIC HE. re-
4 scting  detector,
: resistance and trans-

former L.F. Stages,
Peatode Outpnt, Slow-
= motion band-
spread tnning
SIMPLIFIES
WORLD RE-
CEPTION ! Effi-
cieat low-loss
& 3

IN USE &

RECEIVER — ADAPTOR — CONVERTER
List Value 37/6 BARGAIN 28/

X 12.94 mectres.
A DAPTS or
converts
your baitery set
for  shortswave
B reception, or may
be used as ome-
valve Short-
{ wavo  Receiver,
-4 Slow - motion
¥ bandspread tun-
ing BIMPLIFIES
WORLD RECEP-
TION ! Air-spaced
bandspread and tank condernsers.
SPECIAL ANTI-BLIND SPOT CON-
DENSER. 3 scales, calibrated.
KIT ﬂ—i 33 comprises every part for assem-
bly, including 8 4-pin coils, 2/6
I
DOWN
—-

wiring and asacmbly instructions, less valve only.
Cask or C.0.D. Carr. Pd. 25/-, or 2/8 duwn and
10 monthly payments 2/6.
Kit 2. With 2-volt valve £1/8/9, or 2/8
—New 3-valve BANDSPREAD—
xSHORT-WAVE KITx /
LIST VALUE £3 BARGAIN
@ Det. aod 2 LF. Aperiodic Aerlal Cir-
4 8l bandspread
tuning SIMPLIFIES WORLD RECEP'I:ION. @ Effcient re-

down and 11 monthly payments 2/9,

cuit Pentode Output. ow-~motion

action Air-sp p and tank
condensers. @ SPECTAL ANTI-BLIND SPOT -CONDENSER.

@ 3 SCALES calibrated in
degrees.

I 12—94 I
metres

) ser.
band:
tank condensers.+8PECIAL ANTI-BLIND SPOT
3 scales calibrated.
K IT (13 1 9% comprises every part for
assembly including 3-pin
coils, wiring and assembly instructions, less valves
only. Cush or C.0.D. Carr. Pd. 42/-, or 26 dovn
and 11 monthly payments of 4/-. KIT ¢ 2," with
4 British Valyes, £3/9/0, or §/- down and 11
monthly payments of 8/6.

Air-spaced
spread  and
COXDENSER.

st Value 5316 BARGAIN 396

ANOTHER amazingly efficlent world-wide kit incorporating
slow-motion bandspread tuning, Covers 12-894 metres.

K lT £64 79 comprises every part for assem-,
bly, including 3 4-pin coils

wiring and assemibly instructions, less valves
only. Cash or C.0.D. Carr. Pd. 32/6, or 2/6
down and 11 nmwuthly paymenta 3/-. (~
KIT %27 with ¢ British valves, £2/1/9, or § YN
4/- down and 11 monthly payments 3/10. DO\CVN.‘

3-valve BANDSPREAD SW. KIT

complefe
w 6t h
drarwing
and  {n-
siruc-

f
i {ions.
NEW DESIGN! WONDERFUL PERFORMANCE
The latest Bandspiead world-wide tuning system Incorporated
into an ultra-modern aperiodic aerixl short-wave cireuit . . . .
and this amazing kit is yours at almost hali the list vatue!
K lT ({3 1 39 comprises every part for assembiy,
including 3 6-pin coils, wiring and
assembly Imstrucfions, less valves only. Cash or C.0.D.
37/8, or 2,6 dowu and 11 monthly payments 3,6.
KIT 2. With 3 British valves, £2/15/0, or 12 monthly
payments §/-.

SPECIAL OFFER!

SHORT-WAVE COILS

These highly efficient colls are wound on a
former of low loss material and supplied
with 4- or 6-pin bases having 2 and 3
windings respectively.

4 PIN TYPE,

7 9-14, 12-26, 22-47, 41-94 metres. Liss 2/9.
Bargain 1/9 each. 76-170 metres: ZList 3/-.
Bargain 2/- each. 150-325 metres: ZList 3/3.
Bargain 2/3, 260-510 metres : Liat 3'6. Bargain
£76. 490-1,000 metres : List 3/9. Bargain 2/9.

7

& 1,000-2,000 metres: List 4/-. Bargain 3/-.
6-PIN TYPE.
414, 12-26 metres: List 3/3. Bargain 2/- each, FROM
22 : List 3/6. Bargain 2/- each.

150-325,

etres: List 4/6. Bargain 3,6. 1,000-2,000 metres
List 5/~ Bargain, 8.8. Postage cxtra.

13

New light-weight super-type
HEADPHONES, rccommended
for short-wave work and testing.
List value 15/-. BARGAIN 3,6

Postuge 6d. extra.

VALVES.—GIve your set a topic and fit new valves. Huge
purchases enable us to supply at greatly reduced prices. Loug and
efficient service guaranteed. Baitery,'Det., L.F., and HLF., 2/9 ;
8.6, V)L, Class * B " XL.F., and L.F. Pentodes, 6/-. Mains
Types, A.C., H.L., 5/-. All A.C, 8.3, V.§,, Pentodesand H.F.
Pentodes, Octodes and Hexodes, 9/-.  Directly heated ¥.W.
rectiffers, 350-0-350, 120 m.a., 5/-, postage extra.

AMERICAN VALVES. Over 150 types In Stock.
Glass, Metal and Octal from 3/-. Send list of
requirements for quotation by return.

~N.T.S. MAINS UNITS-

Tapped for SCREEN, DET. and POWER.

Short-Wave Tuning and Band-Spreading
Condensers, Afl brass single-end, suitable for
ganging. .000025.mfd., 2/6; .000045, 2/8;
.0C016. 3)6; .0002 (double-end), 3/6.
RESISTORS, Erie, all standard values, } and 3.
watt, $d., 3/6 doz. 1-watt, 5d., 4/6 doz. 2-watt,
8d., 6/6 doz, 3-watt, 9d., 8/- doz.

VOLUME CONTROLS. POTENTIOMETERS,
Well-known makes, all values up to 1l-meg.,2/-;
with switch, 2/6. Warley Power type, 25 watts.
all values, 500-3,000 ohms. 3/-.

TRICKLE CHARGER. 2-v. j-amp,, metal recti-
fier, 10/6.

Output 25 m.a. at 160 volts.

A.C. MODEL Cash or C.0.D. 0o .. 32/6
D.C. MODEL Cash or C.0.D. 50 .. 19/6
A.C.MODEL Tappings and output asabove

but with 2 volt; & amp Trickle Charger .. 39/6

N.T.S. General Bargain Lists.

' N.T.S. Short-Wave Bargain

& Catalogue describing 5 Amazing New

N.T8. Bargaln Short-Wuve Kits, Lach packed with
informatiob and wonderful opportunities.

AR P.0."s should e crogsed and made payable to New Times Sales Co.

NEW TIMES SALES CO.

EST.
1924

Al currency muat be registered.
56 (Pr.W, 49), Ludgate Hill,
London, E.C.4. Phone City 5516.

—*3.in-1" SHORT-WAVE KIT—

R PRESENT LOW LEVEL.

—AMAZING BARGAINS—
5-v. A.C. S/HET RADIOGRAM

RECEIVES with wonderful parity
of tome, volume and solectivity
English and Foreign Programmes
between 200-2,000 metres.
REPRODUCES with remarkable
fidelity and tonal quality 1Cinch
or 12imch records.

LIST PRICE £28:7:0

i £10:10:0

PRICE

SPECLFICATION of this arvel-
lous instrument includes n
5-valve A.C. Buperhet recelver
chassis. 3 watts undistorted output.
Latest design 2 band circuit com-
prising frequency changer, LF.
Amplifier, double dlode trivde for
A.V.Q. 2ud Detection and st
L.F. Amplification, Hi-slope output pentode valves. Combined
on-off Volume Control aund Wavechange switch. Special clock-
face tunlpg dial. Beparate tone control. 8-gang condenser.
5 d coils. Mains speaker. For A.C. Mains 200-
250 volts. 50 cycles. GARRARD Model A.C.4 GRAMO-
PHONE MOTOR with special tracking device. Automatic
start and stop. CARRARD PICK-UP. A beautiful walnut
cabinet of tasteful modern design houses this self-coniained
instrument. A lift-up lid with special stays for retaining at the
open position glves casy access to all controls. Overadl dimen-
alons 3 it. high, 2 ft. 8 ins. wide, 16 ins. deep.
Cash or C.0.D. Carriage Paid £10f10/0 or 12{8 Deposit and 18
monthly payments of 13/,
OR with Garrard Automatic Record Chamger 17 Gns, Cash,
or 18/6 dowu and 18 monthly paymenis of £1/9.

WONDERFUL BATTERY 8.G.3

OFFER
LIST VALUE £6:6:0
BARGAIN

52/6

Calibrated
200-2,000
melres,

Deposit 5/- and 12 monthly payments of 8/-, Efficient 8.G.
Pet. Pentode Ontput Circuit. Only 9 mfa H.T. Consumption
Concert-Orand Moving Coil Speaker. In beauliful Walnut
Cabinet illustrated, or Upright type to choice. 8tate which
when ordering. Less batteries. Ready to Play. Chassis only
(10ins. x 73ins. x 8ins. high) with valves, 39/8 or 2/8 down and
12 paymeants of 3/9. Chasssis, lees vaives, 19;6. Cash or 0.0.D

K.B. RECEIVERS

OFFERED AT ONE-THIRD LISTPRICES. LIMITED
STOCK ONLY. ORDER IMMEDIATELY. Shop-
soiled only, these setsareoffered in thorough working
order and ready for immediate use. All models are
housed in beautiful upright walnut cabinets and
represent unique value for money which will be
instantly appreciated by callers.  The ideal set for
everyday use or in that spare room., Order with
confidence.

K. B. MODEL 429.
‘Lilicient circuit util-
ises H.¥. Amplifier
detector and output
pentode valv K.B.
“ Foto-tune ” dianl
Wave-range, 200/2,000
metres. Highflex
moving-coil speaker.
‘Wonderful volume and
selectivity. Provislon
for plck-up. Less
batteries. Housed in
walnut cabinet. Over-
all dimensions. 171°
high, 13% wide, 93"
decp,

y
LIsT PRICE BARGAIN £2:19: 6
’ ’ Cash or C.0.D.
or 5/~ down and 12 monthly payments of 5/9.
K.B. MODEL 437. Battery Screened Grid 3.
Similiarto Model 420 but with Triode Power Output
Moving coil speaker. Wave-range, 200/2,000 metres.
Special features provide excellent reception of many
British and Continental stations. DBeautiful walnut
cabinet. Less batteries,

LIST PRICE BARGAIN £2:17:6

Cash or 0.0.D.
or §/- down and 12 monthly payments of 5[1.




Various

HERE are many short-wave enthus-
iasts who are now using American
communication-type receivers. The

chief reason for this is the ability of these
sets to make signals readable under prac-
tically any condition. -It is, of course, to
the amateur transmitter that the com-
munieation receiver makes its greatest
appeal, though no doubt there must be
many short-wave listeners who, at some
time or other, have wanted to get a short-
wave broadcast station sufficiently clear
of interference to obtain a readable signal
irrespective of the quality.

The communication receiver’s greatest

Section

SIGNAL READABILITY

Circuit Arrangements for Increasing the

Selectivity of Short-wave Receivers are Given in this

Article by S. C. CLARK.

- stations in the 20-metre band. Hetero-
dyning by other stations on adjacent
channels causes the most trouble, of course,
also a high ‘“ mush >’ level, and car ignition
interference can do a lot to reduce the
readability of the signal. If there is a
tone control on the set this may help a
little, but it seldom makes a signal more
readable, and this particularly on the
American voices, which, for some reason,
are lower pitched than our own.

It is therefore necessary to cut off the
bass end of the frequency response, as well
as the top, to give a balanced tonal output.
The ecircuit of Fig. -2 indicates how this

70 1. _¢an be done. A series capacity
STAGE 18 introduced between the secon-
HT+) —> dary of the output transformerand

l TO 157 DET,

Fig. 1.—Circuit showing the principle’ of an IF. filter
coupling the first detector to the LF. stage of a superhet.

asset is its inherent selectivity, or putting
it another way, the ability to discriminate
between the desired signal and all forms of
interference. Towards this end the LF.
filter is used, and, more important still,
the ‘‘crystal gate.” Fig. 1 shows the
principle of the L.F. filter, in which two cir-
cuits in a superheterodyne receiver are
coupled together by means of a filter
designed to pass a certain band of fre-
quencies. But when a quartz crystal is
used the filter in actual practice becomes
more complex, also the band of frequencies
it is desired to pass has to be made variable
for different conditions.

It will be understood that the high
selectivity of a communication-type receiver
reduces the overall frequency response from
the loudspeaker, so that the frequency
range is just sufficient for intelligibility.
This feature naturally makes these sets
somewhat costly and, in a great many cases,
beyond the reach of the average experi-
menter. It is possible to add a erystal
gate or LF. filter to an existing short-wave
receiver, but this is not always desirable,
particularly if the set is not always used
for amateur reception; also it would be
necessary for theset to be asuperheterodyne.

Restricting the Frequency .Range
The problem of better signal readability
can be tackled from the speaker end of
the receiver, by deliberately restricting the
frequency range of the loudspeaker and
its associated output transformer. Here
it is .necessary to consider for a moment
the types of interference that appear when
listening, say, to American amateur *phone

the loudspeaker. By way of interest,
it may be noted that the
secondary of the transformer, and
the speaker, form a filter circuit
similar to that of Fig. 1.

This filter eircuit is of low
impedance in the case of the
majority of moving-coil speakers,
8o that the condenser’ C can be
of a comparatively large capacity.
Two microfarads will give the
effcct of a very sharp bass cut off.
In the same way the condenser
across the primary of the output
transformer will eut off the top,
restoring the balance again, only over a
smaller frequency range.

100 1000 5000
CYCLES PER SECOND

Fig. 3.—Showing what happens to speaker
response when frequency range is restricted.

The switch S should be a single-pole
double-ended Q.M.B. switch. One pair
of contacts being wired across the con-
denser C and the other pair in series with the
condenser Cl across the primary of the
transformer. So that, with the switch in one
position, capacity C is short  circuited,
with Cl left open, giving full spcaker range,
and in the other position C is put into
circuit with Cl shorted across the primary,
giving a restricted frequency response.

Condenser Values

The values given in the eircuit diagram
will be found suitable in a great many
cases, but it must be remembered that
various speaker impedances together with
the overall frequency response will require
different values of capacity, therefore it is
well worth while carrying out a little
experiment in this direction. The value
for condenser C should not be less than
1 microfarad, and not more than 8 micro-
farads, while C1 may be varied between
.001 and .25 .of a microfarad.  Again, the
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values depend upon just how much ‘it is
desired to ‘‘ cramp >’ the frequency response.
Fig. 3 makes the meaning of this perfectly
clear. Curve 1 shows roughly the speaker
output response (minus individual reson-
ances), while curve 2 shows what happens
when the condensers are put into circuit.
Amateurs who may be interested . in
experimenting with the frequency response
of a receiver in the above manner will find,
in actual practice, that extreme values in
series and shunt capacity have to be used
before the speech becomes in any way
distorted. Also, when switching from full
to restricted speaker range, there is a con-
siderable drop in the output amplification

HT+
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TO ANODE
OF OUTPUT
VALVE
Fig. 2—Circuit for restricting frequency range lo
improve signal to interference raio.

Where a speaker is very well baffled this
will appear worse than it really is, as it is
the higher and lower frequencies which
give the ‘‘ sensation ”’ of loudness. This is
not a great drawback, as most receivers
have sufficient amplification in hand to
draw on. The main point is that ** mush,”
heterodynes, car ignition, and static noises
generally, are reduced in ratio to the signal,
giving better readibility.

Peaked Amplification

When switching over to the restricted
response it may be found werth while to
slightly retune the received signal, as it
will be understood that the receiver output
is peaking over a limited band of fre-
quencies, hence the advantage will be
apparent in tuning the input to that part
of the resonance curve. Some of the more
experienced experimenters will know  that
peaked amplification was popular in
America some years ago, but the peaking
was brought about in the audio stages of
the receiver, and on one particular fre-
quency for morse telegraphy reception.
The frequency range can be modified in
the receiver L.F. stages, but many short-
wave enthusiasts will not want to alter
the ““ innards ’ of the set. In the scheme
outlined above, the speaker and its
transformer are usually éasy to get at.
The same thing applies to commercial
receivers of the all-wave variety, when used
for the reception of amateur stations, or
for that matter in the overcrowded 19-

(Continued on page 484)
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Fig. 4—Circuit for obtaining a peaked response
when using phones.
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WRINKLE S ("

A Simple Dial-locking Device

N frequency monitors, oscillators, and

similar instruments it is often necessary

to retain a certain reading by locking the

dial at that setting, and having had occa-

sion to do this with my own oscillator, I

made the simple device illustrated in the
accompanying sketches.

' DRILLED FOR48A
'3 SCREWS E>CK.

FILED UNDER-SURFACE,
FOR GRiR

An effective dial-locking device.

The knob in use is a large one, permitting
exacting adjustment, and has a diameter
of 4in. ; thus I had plenty of room for the
fitment, which is detailed in the inset
drawing. The locking screw, which I found
in the junk box, was originally .part of a
pair of earphones. It answered the purpose
well and, as will be seen, the resilience I
allowed was 2 millimetres, this being ample
for the locking and clearing movement.
The brass locking-bar must, of course,
be tapped to take the locking screw, the
end of which presses against the face of the
panel. Extra binding is attained by filing
the under-surface as indicated in the
gsketch.—N. S. MarTIN (Manchester).

Adaptor for American Plugs

MERICAN phugs can easily be adapted
for standard plugs and sockets, as
shown in the accompanying sketches.
By inverting the pins of some large plugs,
and screwing the cleat into a brass bush
at the bottom, an adaptor of great efficiency
is made.
The flat pins of the American plugs fit,

Adapting

American plugs for
and sockets.

standatd - plugs

- THAT DODGE OF YOURS!

Every Reader of * PRACTICAL AND
AMATEUR WIRELESS” must have
otiginated some little dodge which would
interest other readers, Why not pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem published
on this page we will pay half-a-guinea. Turm
that idea of yours to account by sending it
in to us addressed to the Editor, *“ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Towes House, South-
ampton Street, Strand, W,C.2. Putyour name
and address on every item, Please note
that every notion sent in must be original.
Mack envelopes *“Radio Wrinkles.” DO
' NOT enclose Queries with your weinkles.

( -

ramen

SPECIAL NOTICE !
¢ All wrinkles in future must be
| accompanied bya coupon cut from
i_ the current issue. ‘

and are lightly clamped in the split jaws
of the inverted pins when pushed into
position. The fitment is attached to the
standard plug by means of'!a screw passing
right through the adaptor base, the plug
contact being made by a small piece of
strip brass attached to the brass bush
shown in the smaller sketch.—T. GURNEY
(Leeds).

A Useful Reference Book

THE accompanying sketch shows how 1
made a neat little reference book
from a stiff-backed notebook and the
“Do You Know ” strips from PracTicaL

AND AMATEUR WIRELESS. I already have EXAGGERATED-

ALPHRBE TICAL,

y
RRRANGErENT HERDING FROM TOF

OF PCAW PAGES.

PRACTAL AND abiatein wie
N AND P ELESS
BA ASS -
BY pass
[—aT s

D0 roy KNOW STRIPS

PRASTED N NOTE BOOM

A useful reference book compiled from strips cut
from our ** Do You Know" panel.

two such books and would emphasise the
fact that they are gold mines of infor-
mation. Whether it’s ¢ A.V.C.” or ¢ Con-
denser, Capacities,” or * Aerial Insulators,”
these little books supply the information
right away.—F. L. NEwary (Liverpool).

A Handy Wire Gauge
ANY times I have been handicapped
by not having handy a micrometer
for checking the gauge of various pieccs
of wire, so I decided to design a simple
makeshift micrometer which would give
a fair degrec of accuracy. The sketches
show how the gauge is made.

The calibrations shown are for 30-16 s.w.
gauge bare copper wire measurements, and
to prevent confusion I have provided
myself with three models giving the most
useful range of gauges in bare copper,

_ OB ATHREAD
-

ADJUSTING
SCREW

S8 dia TUBE
(BRASS)

INTERNAL
DIAMETER
/8

CALIBRATION

A simple wire gauge, and details of consiruction.

enamelled, and cotton-covered wire. The
designations were scratched on to the
calibration strip,” using a steel rule for
accuracy, and filling in with Indian ink.
The adjustment is made by preventing the
0-BA screw from turning by pressure of
the thumb, turning the adjusting screw
until slight resistance of the wire is
““sensed *’ or *‘ felt.”” This may be improved
by a ““pin and slot’ action, but this is
optional.—A. E. J. Warts (Edinburgh).

THE WIRELESS CONSTRUCTOR’S

ENCYCLOPADIA

F. J. CAMM ‘ 4th

By
(Editor of “Practical and Amat i 5 /
R e Fdition *net

Wireless Construction, Terms, and Definitions
explained and illustrated in concise. clear

language.
From all Booksellers, or by post 5/6 from George
Neunes, Ltd., Tower House, Southampton Street,
Strand, London, W.C.2.
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Systematic Fault Finding—1I

In this First Article of a New Series, the HF. Stage,
General Testing Methods and Valves are Dealt With

T "HERE must be many constructors
who have a range of testing instru-
ments at their disposal (several

having been described in our columns),

and the purpose of this series of articles
is to instruct constructors in the use of
these instruments in order to enable them
to undertake the most difficult service
work and locate very obscure faults.
The instruments necessary for this class
of work are a combined meter reading
D.C. volts and amps., A.C. volts and ohms
(or separate meters may, of course, be used),

HT+
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Fig. |.—Testing a mains oulput pentode.

and, if possible, a modulated H.F. oscillator
with one range of audio-frequency output.
Suitable instruments would be the Ferranti
AC./D.C. test set, and the Wearite
modulated oscillator. A suitable R.F.
oscillator was described in our issue of
March 14th, 1936.

In the first -place, a great deal can be
done by common sense and intelligent
deduction. For instance, if one of the
valves refuses to warm up, it is no good
suspecting that the receiver is improperly
ganged. It is obvious that either that
particular valve is faulty, or else that there
is a fault in the heater circuit. Always
make your tests systematically—never in
a haphazard manner, for the whole secret
of quick and successful location of a fault
is in the isolation of that particular portion
of the receiver in which the fault has been
-developed.

‘Methods of Testing

The method is to ascertain that each
stage of the set is working correctly, and
this is usually best done by working from
the loudspeaker, and gradually working
towards the acrial. The various methods
of testing each stage in a receiver will be
dealt with in turn.

The first test to be made is to see that all
the valves are working in a satisfactory
manner, and this consists of measuring the
H.T., L.T. and G.B. volts, and the anode
and screen current. In Fig. 1 is shown a
mains output pentode valve, and the first
thing to do is to measure the volts on the
anode, screen, and cathode by connecting
a volt meter in the positions shown by
“V,” making sure, of course, that the
meter is set to an appropriate range in

each case. A milliammeter (again set to an
appropriate range) is then connected in the
positions marked ““ mA.”” The results thus
obtained can then be compared with the
valve-maker’s published data. A rough
indication of the current taken by various
classes of valve is given in the table, but
these figures are only intended as a rough
guide, If the current taken by the valve
18 well below the rated value, then the valve
hasg lost its cmission and the cause of the
faulty reproduction is obvious. If the
current is high it is well to look for a
broken bias resistor or a leaky by-pass
condenser.

With a mains valve, there is little need
to measure the heater volts. That these
are correct will be obvious from the way
the valve warms up. In Fig. 2 is shown a
variable-inu H.F. battery pentode, showing
how the voltmeter and inilliammeter are
connected when taking measurements.
Note the voltmeter across the filament for
measurement of the L.T. volts. The
volume control should be set at maximum
in the first instance, and the change in
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Fig. 2—Testing a variable-mu H.F. pentode
or screen-grid valve.

anode current noted as the control is
rotated to increase the bias. Incidentally,
thisis a good opportunity to test the volume
control. If there are
sudden changes in the \ /
anode current, then the #
control is faulty. Per-
haps it does not make
correct contact at cer-
tain points, but these
will be shown up when
the above tests are
carried out.

When testing valves
it is always advisable
to connect the test prod
on to the actual valve
lez and not, as when
measuring, say, the
screen volts in Fig. 2,
on to the battery or the
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no volts were available at any one of
the points indicated, then the cause of
the trouble is obvious, and that particular
H.T. line should be tested backwards to
the source until the faulty component is
located. In Fig. 1, for example, suppose
no volts were obtained on the anode of the
valve. The voltmeter should then be
transferred to the other side of the output
transformer and so on right back to the
actual rectifier. If the volts are low, and
the current normal, it is probably a faulty
resistance or a broken-down by-pass
condenser, and these components should
be tested as described in a later section
of this series.

Locating the Faulty Stage

We will assume that all the valves in the
recciver have been tested and found
approximately correct and yet the fault,
whatever it 1s, still remains. To discuss
generally the methods to be adopted is a
matter of some difficulty. In fact, it
might be said that every service job has
to be tackled in a different manner. The
first thing to do, however, is to locate the
stage in which the fault has developed.

If a pick-up is available, it should be
connected to the grid of the output valve,
through a condenser to the anode terminal
of the intervalve transformer and finally
to the grid of the detector valve. Ifresults
are satisfactory right up to the latter
point, then the. fault must be in the H.F.
stage. Supposing results are obtained
when the pick-up is connected to the grid
of the output valve, but not when con-
nected to the primary of the intervalve
transformer. The obvious thing is to test
the transformer for continuity of the
windings. If there is a break, it wiil most
prcbably be at the actual connection of
the winding to the terminals and if so is
casily repairable.

A better method is to use an audio-
‘frequency oseillator and an output meter.
If the output of the oscillator is known in
microvolts, then the output as registered
on the meter can be checked by calculation
from the stage gain of each stage. This
method not only allows a service engineer
to locate a fault in the output stages,

HT+
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by-pass condenser.
If in either of the
above hypothetical cases

Fig. 3.—A typical H.F. stage with band-pass tuning employing a
mu H.F. pentode (mains tupe).

variable-
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but, of course, also gives him a definite
check on the performance.

Having definitely located the fault in
the H.F. stage, we can proceed to test the
various components more fully. A typical
circuit is shown in Fig. 3, where a band-pass
tuning unit precedes the H.F. valve which
is choke-capacity-coupled to the detector
stage.

We will assume that H.T. volts, anode
current, etc., have been tested, and that
the valve has been proved to be in efficient
order. If not,these tests must be carried
out straight away. There are now four
faults which may be encountered :—

(a) The eircuit may not work at all.

(b) The ecircuit may work on one

waveband only.

(¢) The performance may not be up to

standard.

(d) The H.F. stage is unstable.

(a) The circuit does not work.

The firdt thing to do is to make sure that
the aerial and earth are connected. On
one occasion the author was called in to

©
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has been spent in trimming a receiver. The
connections for testing a condenser are
shown in Fig. 4. The cause of the trouble is
not likely to be mismatching of the various
sections of the gang condenser, and we would
emphasise at this point that no attempt
should be made to bend the end segments
of the sections as these are set by the
makers to match up. Strictly speaking,
if a condenser is found to be faulty, it is
better to return it to the makers, who have
the necessary apparatus to ensure that
the sections are correctly matched after
repairs,

Now switch on the set and connect the
aerial to terminal 10 (i.e., direct on to the
grid of the H.F. valve), and then to terminals
8, 3, 5, and 1 in turn. Signals received at
one of these points would soon indicate
the particular section at fault. If, for in-
stance, terminal No. 3 (and, therefore, 10
6, and 8) gave satisfactory results, whereas
no signals could be received with the aerial
connected to terminal No. 1, and yet the

©

Figs. 4 and 5.—Circuil diagrams for testing a condenser, and a coil, respectively.

service a receiver which gave good repro-
duetion on gramophone but no results on
radio, only to find, after, it must be
admitted, spending some considerable time
trying to locate a mythical fault, that the
aerial was not connectgd. Needless to say,
this only occurred once. It is now the
first thing he looks for.

Next switch off the set, and search for a
broken connection or a faulty joint, clean
up the valve legs, and test the coil, connec-
tions between the valve legs, and valve-
holder, ete.

Connect the ohmmeter across terminals
1and 2,3 and 4,5 and 6, 6 and 7, 8 and 9,
10 and. 11, 11 and 12, in turn, and measure
the resistance of the various windings
comprising the band-pass coil assembly.
The following approximate readings should
be obtained, although various makes of
coil vary considerably :—

ohms.
land 2 Aerial coupling . 0.5-4.5
3and 4 Band-passcoupling Very low

5and 6
6and 7
8and 9
10and 11

Medium-wave tuning 2.5-4.5
Long-wave tuning . .15.0-30.0
Band-pass coupling. . Very low
Medium-wave tuning 2.5-4.5
11and 12 Long-wavetuning ..15.0-30.0

Failing the use of an ohmmeter, an
L.T. accumulator and a low reading volt-
meter should be connected in series with
each winding in turn, as shown in Fig. 5
This is simply a continuity test, and cannot
always be relied upon as a winding could be
completely shorted due to insulation break-
down. liven so, the voltmeter would
read O.K., and the coil would be taken as
being in order, whereas an ohmmeter would
show zero resistance, thus indicating the
fault.

The tuning condensers C.1 and C.2
should be tested for shorts by applying a
voltage atross the plates and connecting
a voltmeter in series. Rotation of the vanes
would indicate whether or' not shorts
occurred as a momentary reading of the
voltmeter would be obtained. Also test
the trimmer condensers for shorts to the
moving plates. This is a fairly common
fault, especially whove considerable time

coupling coil had been proved in order by an
ohmmeter or continuity test, it would be
safe to assume that the coupling was much
too weak or that the coupling coil was
connected the wrong way round. The
remedy is obvious.

The wave-change switches are liable to
give trouble due to high-frequency contact
resistance which cannot be measured by an
ohmmeter. In fact, wavé-change switches
and volume control mnk by far the highest
in the list of faulty components, probably
because they receive much more rough
treatment. The only remedy is to clean all
the contacts of the switch with very fine
emery cloth. Test also for shorts between
the various arms of the switch.

Another cause of no signals is likely to
be a short-to earth thlough screening
especially in the valve anode or grld
leads. Make sure that no components, such
as metallised resistarices, are touching the
chassis if a metal one is in use.

(b) The circuit works on one wave-band.

This is probably due to a broken coil
winding, but more
probably to a wave-
change switch. Test
as explained above.
Sometimes, however,
only one aerial coup-
ling is used for both
wavebands so that,
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valve itself have been tested and found
up to standard, there are still a number
of components associated with the H.F.
stage which can introduce severe high-
frequency losses. Chief of these are con-
densers. Never use a bakelite dielectric
tuning condenser for example, and always
use mica dielectric grid condensers. The
losses in a bakelite dielectric condenser are
very high and make it entirely unsuitable
for H.F. tuning. Similar H.F. losses oceur
in valve-holders where the insulation is
low. Another fruitful source of low stage
gain in the H.F. stage is a faulty H.¥.
choke and coupling condenser (HFC and
C in Fig 3). If the H.F. choke is of an
inefficient type, then the amplification of the
stage will be reduced, since the low imped-
ance to H.F. currents willallow some ofthem
to pass into the H.T. eircuits, and only a
small proportion of the total available
amplification will be developed. A faulty
H_.F. choke, however, is usually shown up by
low-frequency growling, and distortion
as the volume control is increased, due to
HL.F. currents getting into the L.F. stages.
Larger values of condenser C may be tried,
but this may result in loss in selectivity.

Details for checking chokes, condensers,
etc., will be given in a later section.

Check for correet coupling between the
aerial and the tuned circuit as explained
in section (a).

If selectivity is poor it may be that the
aerial is too long, or that it does not suit
the coupling coil. The inclusion of a small,
fixed condenser (.0001-.0003 mfd.) in the
aerial lead will usually improve this.

(d) The H.F. stage is unstable.

Provided the circuits are efficiently
screened, instability should not arise, as the
effects of stray coupling would be removed.
A fruitful source of coupling, however, is
the anode, screen, and cathode by-pass
condensers. These should be of about 0.1
to 0.5 mfd. capacity, and of the non-induec-
tive type. Of these condensers, the screen
by-pass usually gives the most trouble and,
ordinary 1 or 2 mfd. paper condensers should,
not be used at this point, but substituted
by the non-inductive type if instability
isencountered. Note thatitis preferable to
connect the screen by-pass condenser to the
cathode and not earth, in many cases.

(To be contined)

although the coil is
suitable for one range,
it does not suit the
other. Such .a fault,
however, would pro-
bably allow of some
signal strength, al-
though in severe cases
it may result in entire
absence of signals.

(c) Performance s not
up to standard.

This is the most
difficult type of fault

to locate, and may 'be
due to many things.
Assuming that the

IR
;
l LT+

—s—AVC

L.F. and detector Fig. 6.—Circuit dmﬂram mcorpomlmg a ballerg triode-pentode frequency

stages and the H.F.

changer (Mazda T.P.2
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A New Dispute
T would appear that the B.B.C. and the
Cinematograph Exhibitors? Association
are having some big differences which
only a good deal of careful negotiation will
straighten out. First of all, the broadeast
relays of the variety shows at cinemas
which had been planned to extend over a
long period is to be stopped because the
exhibitors claim that this is causing a
marked decrease in cinems attendances
on the nights when the broadcasts take
place. Quite naturally this has upset all
the preconceived plans of John Watt, and
robbed the B.B.C. of an excellent scheme
for providing listeners with some really
first-class variety artists. On the other
hand, there is the * threat” that the
cinema industry are anxious to invade the
B.B.C. territory in so far as this is repre-
sented by television transmissions. The
excellent results shown on large television
sereens vecently has inspired the cinema
industry with the idea of installing these
screens in selected cinemas so that their
audiences will have an extra inducement
to patronage as a result of the undoubted
novelty appeal still held by showing tele-
vision pictures. The cinemas are not so
concerned with the studio programmes but
look to such outside features as the Derby,
boat race, and other sporting events as
being ideal for instantaneous portrayal to
their audiences. Unfortunately, the B.B.C.
own the public performance rights of such
television programmes, and questions of
copyright infringements make their appear-
ance. Summing up, therefore, it is seen
that each side of the * warring ™ factions
want something possessed by the other,
so it is possible that the. correct give and
take attitude will bring about a satisfactory
scttlement at an early- date. When the
question of cinemas showing television was
raised in Parliament the other day a very
non-committal answer was given, and no
doubt the Government is hoping that the
sections concerned will settle their differ-
ences without any.attempt at intervention
or arbitration.

Good News

The' Government have now announced
quite definitely that the Treasury are
satisfied, on representations from the
B.B.C., that an increase on account of
the television service, in the percentage of
net wireless revenue to- be allocaoted to the
Corporation, will be necessary. For this
purpose a supplementary estimate will be
presented in the spring but no indication
of the amount involved was forthcoming.
Conjecture has given the figure as something
between £100,000 and £500.000, but until
a definite amount is stated all the plans
for an extension of programme hours must
proceed with caution. The tardy recognition
of the needs of television is very heartening,
however, and now the Radio Manufac-
turers’ Association has issued a statement
to the effect that the early obsolescence of
television receivers will not occur. ‘This has
been done to restore public confidence, and
assure those potential viewers who were
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waiting for some form of stability before
purchasing that their hesitation was mis-
conceived. An association of this standing
would not issue a statement of this nature
without being guite sure of the facts, and
the response in the form . of increased
receiver sales has been most gratifying.
At the same time the R.M.A. alluded to the
anticipated increase in programme time
and said also that there was little hope
that the prices of television sets would fall
for some time to come. Bearing in mind
the amount of equipment housed inside a
receiver cabinet this is quite justifiable,
and if big pictures in the home ate desired,
then the price paid must be commensurate
with the amount’ of apparatus and labour
nvolved «to meet these requirements.

European Developments

At intervals news comes to hand con-
cerning thetelevision activities of various
European countries, and the latest informa-,
tion from Poland is to the effect that a
service will soon materialisc in that
country, for the Ministry of Posts and
Telegraphs have now ordered their initial
apparatus from Britain. Russia is now
well ahead with their plans, while the
efforts of the French have been detailed
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inadequate from the dual standpoint of
amplitude and time duration. This has
brought about a reduction in the degree
of tolerance which can be provided in the
designs for the initial television receivers.
After a long period of test it seems certain
that the limits now used by the B.B.C.
for their picture standard are to be pre-
ferred to any others which would bring
about a tendency to destroy the marked
picture steadiness characterising most
British manufacturers’ sets. Furthermore,
with the background illumination being
transmitted directly, that is the incorpora-
tion of D.C. light, there is a definite level
for real black in the picture and also
for the frame- [and line-synchronising
pulses. As readers know, the synchronising
pulse level corresponds to zero radiated
power from the transmitter at Alexandra
Palace, and in .consequence the tops of
these pulses remain at a definite voltage
level in the receiver detector output circuit.
The net result of this is that to separate
the picture components of the signal
from the synchronising pulses, only a simple
type of amplitude filter circuit becomes
necessary. The cost of the apparatus
is therefore reduced to a lower level than
would operatbe if the reverse process was to
occur.

Camera Equipment.

When electron cameras first made their
bow as a satisfactory means for televising
studio scenes the equipment associated
with each unit was of a very experimental
and complicated character. Continued
research has altered this very materially,
however, and the engineers charged with
their operation have found the apparatus
now_ employed bofh neat and easy to
handle. As an example of what is neces-
sary reference can be made to the accom-

A typical example of continental tclevision practice showing the electron camera and associated racks
used for operating purposes.

in these columns quite recently. Italy,
primarily through the efforts of the Safar
organisation, are making big strides. In
every case, however, there is a tendency
to spend considerable time in experimenting
with different transmitting standards.
From' information that has become avail-
able it would seem that other countries
exhibit a preference for the employment
of synchronising pulses, which by test in
England have shown themselves as quite

panying illustration, which shows one.form
of electron camera complete with movable
tripod mounting, panninghandle, and double
lens assembly for focusing purposes.
As indicated, the equipment is admirable
for portable demonstration work and, apart
from the camera, is seen to comprise two
main racks. Inter-connection is under-
taken by suitable jumper leads, and the
purpose of the racks is to provide the
(Continued on page 480)
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EVERYTHING

RADIO—CASH
C.O.D.orEASY TERMS

* 1938 BRAND NEW %
DECCA Model 99 ALL-WAVE
6-valve A.C. SUPERHET

sxen DR 1O ) ddrmat
A ! BARGA N

Price 133 -(Q -
: £9:19:6

@ 12 to 2,000 netres. @ Scven tuned circuits. @ A.V.C.
@ Beautitul hand-polished cabinet.

Decea Commonsense Tuning. No complicated trouble-
causing mechauism—Decea, bold station-zamed dlial. Spread
tuning ; four separate, easy to read wavebands.

Oversize elliptical cone dynamic speaker. Provision for exter-
nal apeaker and gramophone pick-up. For A.C. Mains only.
This is your opportunity to secure a fully guaranteed, magni-
fcent 1938 All-Waver, in secaled manufacturer’s carton—
unobtainable elsewhere —M } off list price. Cash or C.0.D.,
Carriage Pairl, £9/19/8, or 10/- Deposit and 18 monthly pay-
ments of 12/8

SATISFACTION and” PROGRESSION—the watchwords of Peto-Sco(t—deugners of Short Wave and Al
Wave receivers and kits, A circuitis not * good enough ”—it must be “ RIGHT ”—it is not a first thought—
itis the result of hours, prolonged days and weeks of careful preparation, detailed and microscopic testing
culminating in a Receiver worthy of the name. PET: SCOTT and worthy of your anenhon—Study the
selection.of lines lifted from our catalogues. THE PRI is RIGHT and the EQUIPMENT is RIGHT—
itis backed by PETO-SCOTT’S gvarantee of SATISFAC

olvalve ALLWAVE KiTe | [ BILOT Liinvehi
3 : odel 460
BATTERY RECEIVER List Value £3.1,10

WORLD-WIDE oUR €9
RECEPTION! :,",‘°f,§ 025 g

of Parts for building this

OUR PRICE wonderfil 8hort-Wave Re-
e —— 29 ceiver, Circuit ja aperiodic
H. followed by tuned

Cash  or 0.0.D. Carr. gri detector, resistance

Pd. or 2/6 down and 11 capaclty coupled to the

Jst L.F. walve which is
ngﬁ{edp?g;l\;egtnl:‘mzﬁ: transtormer coupled to high eiliciency output pentode. Lesa

valvee, cabinet and coils, Cash or C.0.D. Carriaye Puid £3/5/0
fvl;:;l:}e\:ngﬂ:l\)nd m?l‘snﬁ;ly":g or 4/- deposit and 11 monthly payments of 4/2.
simple connec'.ions for incorporation in the circuit. KIT “B* As Kit “ A " but including four matched valves.
KIT “ A " comprises all parts including ready drilled steel Cash or C.0.D. £3/12/8 or 6/7 Depasii and LWl monthly paymenis
panel and chassis, drawings and instructions, less valves and of 8/7
cabinet. Set of 4 Coils, 8.5 to 37 metres. 10]- or add

@ Waveranges 18-52, 200-550, 900-2,000 metres. A .
unique All-Wave single-valver combining extrnonix.nary 1d. to deposit and each monthly payment.

eficiency with low cost. @ Ideal for the expenenced DX

for ad norior i RSl CpRRE R el @ VALY =
9.valve L.F. AMPLIFIER KIT 3 VAL EWSII\I"(I)EJ

(Battery Operaled). Audio Amplifier Kit, for connecting to

the 1-valve All-Wave Kit (above), to boost up signal strencth KIT ¢ A * less valves, coils, cabi

and to enable speaker lto be usedl instead of headphones. net. List Value £3/1/8.

Equally suitable for almost any 1l-valve or crystal set. Oash

Model No. 2 For 1-valve Al-Waver above. KIT A * com- Q.O.D?r 45,-
Or 4/-down and 11 monthly

payments of 4/2.

prises all parts including drawings and instructions
less valves. Cash or C.0.D. 1 5,-

COVPLETE 3-valve ;3‘1; s le/.s'&“h 3 valves
, OF Wi
ALL-WAVE KIT \ T i A ";;"5,},{

parts for constructing l-valve detector and 2 L.F. circuit
All-Wave Receiver aud 2-valve ewptoying 6-pin cofl, Ideal
_Ampl.kﬂer. and Metal Cabinet Loudspeaker set for the
illustrated, including all draw- short-wave listener located
ings and set of 3 valves. Cash 50 miles or more from medium or long-wave station. Band-
or 0.0.D. £3/14/8 or §/- down spread tuning. Bimple to build, simple to operate, super-
and 11 monthly payments of 7/3. efficient on the most distant stations.

Comprisee Complete Kit of ’ " Mode! 360, Latestreacting

—STRAIGHT 3 ALL-WAVE KIT—

Save 17/-—and Buy a Complete Kit!

® 3 Wavebands: 18-52, 200-550, 900-2.000
metres. ® Entirely new design for the DX
Fan located more than 50 miles from the
main broadcasting station. & 3-valve
efficiency as mnever bhefore. ® Ready-
assembled all-wave tuner with doubls
bank coil unit facili-
tates building,
KIT “A!! Alkparts,
including
ready - drilled chassis,
drawings amd jnstruc-
tions, less valves and
cabinet. List Value
£3/1/0. Our Price

£2:5:0

Cash or 0.0.D..

valves £3/2/0.
or 5/9 down and
11 n\onthly pay-
ments of 5/9

—HOME BROA DCASTER—-—

Transverse Current Carbon Microphone

For Daace Bands, Crooners, Home
Broadcasting and Puoblic  Address
Work., May be used with A.C. or
Battery amplifier, or attached to your
radio receiver,  High-fidelity
reproduction at all speech
and musical frequencies.
Carbon electrodes and gran-

6-valve ALL-WAVE A.C. Superhet CHASSIS

’ List Value £9:0:0

@ 4 Wavebands : 10.21 30-59, 200-550, OO R PRICE £1 = |9 . 6
800-1,000 metres. @) 3-watts outpnt, @ Diai Cashor C.O.D.

calibrated stations and metres. . Volume and tone control for radio and gramo. @ Ration-
alised tri-unit y and selectivity on cvery waveband.
Circuit comprises 6 octal-base British valves, pre-H.F. seléctor, radio fre-
quency amplifier, triode hexode frequency changer, I.F. amplifier band-
pass transformer coupled to double diode triode providing rectification, ] 7/6

automatic volume control and low frequency amplification, followed by
one audio frequency pentode. Complete with valves, knobs, escutcheon.
8ize : 10}ins. high; 13lins. wide ; 10ins. deep. For A.C. mains 200/250
volts, 40/80 cyclea. Cash or C.0.D. £7/19/6, or 17/6 down and 11 monthly | DOWN
payments of 14/8. o

—BROADGAST 5.G.3 CHASS!IS— | —ALL-WAVE A.C. SUPERHET 4-

With Knobs and es- LIST VALUE £2/2/°

cutcheon, less valves. OUR , MODEL, 8051, 18-2,100
PRICE 21 metres. 4 British
Valves: Variable-Mu
CASH ORC.0.D. H.F. Pentode, High
@ 563 Circnit. Efficiency Detector and
@ Screened  coils. High Efficiency Output
@) Wayslosthy iglal. Pentode and Rectifier.
@ Wide cholco';rl:sl; New Duplex Epicyelle
and Forelgn stations. full-vision slow-motion
CHASSIS and tuning. * Tone com-
g Iy pensated” M.C. Speaker,
D butless speaker. List Walnut veneered cabinet. For A.C.
value £4/4/0. _Bargain Mains 200/250 volts.

$9/8 or 2/8 down and 11
monthly paymenis of 8/9.

CHASSIS, VALVES and SPEAKER, as Illustrated §
above, including splendid P.M. Moving - Coil
Speaker. Liet value £5/7/8. Bargain 55/~ or 5=
down and 11 monthly payments of 5/3.

Cash or €.0.D, £6:19:6 5/-

Or 5/- down and 18 monthly payments Fig
of 8/8. BOWN

ulea, Diaplragm pi
by metal grille. Supported
on 4 %“ensitive springe
attached to a chrominm
plated ring, om Dbiack
moulded base. Onp-off-
awitch.{30-1 micro-
) phone Transformer
with bias battery in” separate bakelite moulding for
greater efliciency. Table Model. Overall height 10jins.

k;,w:me OURPRICE £1:1:0

Cash or C.0.D. Carr, Paid or 2/8 down and 11 monthly
payments of 2/=. 25ft. of heavy braided flex extra.
FLOOR STAND MODEL. With Telescopic Chromium-
plated Stand, belght 3ft. 6ins. closed, 6it. extended,
£2/2/0, or 2/6 down and 11 monthly payments
of 4-.

: POST THIS COUPON AT ONCE
P E'l‘o s (Pr.w.19), 77, City Road, London, E.C.L.
I Please enter mcy gaIe!.ndEdgasslz;l‘y?ur m(x:lrl.:g.}igs)f b o e e
1 Please send me illustrated Catalogues of your

| SHORT WAVE EXPERIMENTER : RADIO AND TELEVISION CATALOGUE :
| 1938 BATTERY or A.C. ALL-WAVE RECEIVERS. Strike out items not required.

.....\...................-....................!or which I enclose

I Please send me....eeco0ee. o) e SRR oo oo e e =
b €rireiiniieeiacaanivenssors raoesa. Cash, QO.D, or Deposit.
| SAME ...
I ADDRESS ..

e

AL Postal Orders must be crossed and made iaunble to Pato-Scott Ool I.tdli Al curre r:i must be ﬂ ered.
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PRACTICAL TELEVISION
(Continued from page 478)

camera  with frame-and-line-deflecting
pulses, electron focusing potentials or
currents and electron accelerating voltages.
Each of the units in the racks is adequately
screened, and only the essential controls are
brought out to the symmetrically arranged
panels for easy manipulation by the
enginecrs. The large armoured tubing
passing to the camera accomniodates the
multiplicity of leads, being made up in this
form to give adequate protection against
possible damage while using the whole
outfit under service conditions.

Colour Television Details

Mr. Baird has now given a brief outline
of the scheme he is using in connection
with the colour television devclopments
to which readers’ attention was drawn
recently. It is a mechanical system, but
an enormous improvement on the crude,
flickering, thirty-line coloured pictures which
he showed in 1928 to the British Associa-
tion mecting in Glasgow. Blue, green
and red filters are employed at the trans-
mitting end where the subject is scanned
by a combination of mirror-drum and disc-
exploring devices. The fundamental
scanning definition is 20 lines, but by
multiple interlacing to overcomec the
effects of flicker, the final picture definition
is 120 lines, which is sufficient to bring
it just within the category of high-
definition television. At the receiving end
the light sources must be capable of furnish-
ing the three primary colours mentioned,
the picture being traced out by inter-
meshed lines- having the proper colour
combination. Very delicate triggering and
synchronising equipment is necessary to
ensure that the proper colour is portrayed
on the receiver screen at the identical
moment that the appropriate filter is in
use at the transmitting end. Only one

high-frequency carrier-wave channel is
required to take the picture signal, and so
far the results shown give a picture
which is vivid in its colour - portrayal
on the 12ft.-wide screen. When asked
whether colour television pictures would
be possible on a home television receiver
using a cathode-ray tube picture repro-
ducer, Mr. Baird said that he thought it
would be some years before the present
monochromatic results were replaced by
colour. One suggestion for this purpose
was to use three projection type cathode-
ray tubes, each having a screen colour
response different from the other two and
super-imposing these pictures on a remote
screen to give a colour-blended picture
Technical difficulties and cost, however,
make this too ambitious a proposal to bring
into effect at the moment, quite apart
from the many intricate considerations at
the transmitting end.

A German Viewpoint

When the various forms of electron
camera had been developed to a high
degree of perfection the general impression
among many television technicians was to
the effect that the intermediate-film process
had been completely superseded. That this
view is not held in Germany is borne out
by recent events, for equipment using this
system has been shown, and the results
are claimed to be of a very high standard.
For example, Fernseh A.G., of Berlin, put
forward the claim that the intermediate
film process is an extremely desirable
and very important supplement to the
present type of direct pick-up camera.
This is based not only on the fact that
pictures using this process are good even
when the illumination in the studio or with
exterior scenes is comparatively low, but
also upon the desire in many cases to retain
records of the scenes for subsequent repro-
duction at suitable times. Gramophone
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records have not been supplanted by radio,
but are looked upon as & welcome auxiliary,
so the intermediate film process will acquire
the same significance. In many cases, the
fundamental drawback to the system—
that is, the lapse of time between the
exposurc to the scene and its resultant

conversion to a television signal—is
important, and research has reduced
the interval to a value of only a

few seconds. The same thing could be
done with both an electron camera and a
film camera, but this means double equip-
ment, whereas the intermediate-film pro-
cess docs both actions with one lot of
apparatys. The new German intermediate-
film apparatus is a great improvement on
its predecessors for the cxternal dimensions
are only 4}ft. by 4ft. by 2ft. This marked
reductioh in size has been brought about
first by the shortening of the proto chemical
processing of the film so that the developing
fixing, washing, and drying compartments
are much smaller. Coupled with this is the
second important improvement, namely,
the use of an image dissector tube in lieu
of the previous dise scanner. This was a
logical choice because of the necessity for
making the equipment easily - movable.
The associated amplifiers are also divided
into portable units, together with an ample
margin of distance between the LF. camera
itself and the mobile unit housing the
amplifiers, ete. On the camera equipment
a turret head facilitates the changing of
lenses of differing focal lengths, while to
assist the camera-man a mirror reflex
device has been introduced to make scene
focusing easy. No doubt subsequent
events will prove the correctness or other-
wise of the German attitude towards this
television process, but bearing in mind that
developments in that country ave under the
auspices of the Government there may be a
special significance in the attitude they have

adopted.

W D ) ).
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METALLISING _

THE metallised valveis so commonplace
to the constructor, and apparently
is so simple of achievement, that few
bestow upon it even a passing thought,
vet, like most things that-appear simple,
metallising is a complicated process. It
is interesting to record that metallising
did not emanate from America, as even
to-day it is not a regular practice among
American manufacturers. The idea that
metallising is a form of silver paint is,
of course, quite absurd, as the chieffeature of
metal screening must necessarily be high
conductivity over the surface of the metal
employed, which could never be achicved
‘by any painting process.

Atomised Metal Vapour

Metallising is pure metal fused, atomised
and driven on to the bulb by a special
type of gun. In order that this atomised
metal vapour may adhere satisfactorily,
it is necessary that the surface be rough.
Some manufacturers sandblast the bulbs,
while others use black varnish or gelatine,
this latter alternative having the advantage
of coming between the metal coating and
the glass, and thus avoiding the mirror
effect, which would prevent the escape of
heat by radiation which is desirable, as
the valve should run with its electrodes as
cool as possible. The metallising gun is
really an eclaborate form of blow-pipe,

and is fed by metal in the form of wire made
of zinc alloy or other suitable substance.
The mechanism of the gun forces the wire
forward to the front of the gun, wherc the
wire is atomised by an oxy-hydrogen, or
oxy-coal-gas flame fed at a pressure of
some 25 to 30lbs. per square inch. These

heated gases and metal vapour are com-
bined with the compressed air jet, so that
the metal particles are projected forward
with tremendous speed. The atomic metal-
lising gun, shown in the accompanying
illustration, actually propels the atomised
metal at a speed of 1,200ft. per second.

One of the metallising machines used in the Cossor Valve Works.
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AN EXPERIMENTAL AC.
. POWER UNIT v

In This Article The Experimenters GCive Practical Details of Two or Three Different Circuit
Arrangements for H.T. and L.T. Units Suitable for Operating Mains Sets from the A.C. Mains

E mentioned recently that several
of our reader-friends have pro-
tested against our giving—as

they consider—too ‘much attention to the
battery user, and too little to the man who
prefers to operate all of his apparatus from
the mains. Since we mentioned the matter,
and asked readers to give us their views,
there has been a regular stream of letters
and postcards from those who are strongly
in favour of mains operation. It isevident,
therefore, that we must cater for their needs,
At the same time, let us make it perfectly
clear that we are satisfied that the greater
proportion of the readers of this section
use batteries.

In future, we propose to attempt to give
arsicles for battery and mains users in fpro-
.portion to our ecstimated percentages o
two. In the meantime, we shall be glad to
have the views of more and more readers,
so that we can, if necessary, alter our esti-
mates. As we have stated several times
before, we favour the mains set, and a large
proportion of our expenments is in con-
nection with A. C.-operated equipment.
Qur view is that it is easier and less expen-
sive to make a hxgh grade receiver of the
mains type than itis to build a satisfactory
one for battery operation. Additionally,
there can be little doubt that running costs
are appreciably lower when the set is fed
from a mains supply.

Dissenters

We do not overlook the fact that a small
number of readers live in houses not wired
with electricity, nor do we forget that many
have a D.C. supply which will, sooner or
later, be changed for A.C. Addltlonally,

- there are those who are somewhat nervous
or apprehensive when using mains-operated
apparatus, and there are far more than
some of you would lmn,gme who have a
“down” on mains receivers. In many
instances the reason isthat they have heard
old-fashioned mains sets—sometimes of
bad design—that do not give very good
reproduction or that do produce far
more hum than is desirable.

To the doubters and sceptics we can say
definitely that a well-designed mains set
using up-to-date parts can be made com-
pletely frce from hum. What is more
important, the quality of reproduction
from a mains set is far superior to that of

the average and inexpensive battery set,
when a good volume is required. We know
in advance that many of our readers will
challenge this statement, but we make it
after having had a consnderable amount of
experience with all types of receiver.

Preliminary Questions—

But it is time that we settled down to
the subject of this article, as indicated by
the title. One of the difficulties of using
mains-operated equipment for experimental
purposes is that some kind of power-

supply unit is necessary—and it must be
one that can be adapted for all types of
veceiver, amplifier and unit. With battery-

operated sets experiments can quickly be
put in hand by merely connecting a couple
of dry batteries and an accumulator.

The first difficulty can be overcome easily
enough by making an experimental power
unit of a type suitable for use with an

A.C.-operated radio unit. But what form °

5// 7/uz &MMM

must the power-supply unit take ? Shall
it be designed to give a maximum H.T.
output of 500 volts, or only 200 volts ?
What L.T. supplies should be available ?
Shall the unit include a power-output
valve, or shall it embrace an energised
loudspeaker ? And so you could go on
asking yourself all manner of questions.

—And Answers

We have found that if you make a unit
to give up to 350 volts at 120 mA, along with
4 volts A.C. up to about 5 amp. (for the
heaters of up to five indirectly-heated valves)
and 4 volts, 2 amp. (for a directly-heated
output valve), it will cover the majority of
requirements. It is rare that more than 350
volts is required for the normal type of
receiver, and the voltage can be cut down
to 250, if necessary, without very much
trouble.

The circuit given in the illustration shows
the basis of the idea that we have just out-

which has a maximum output of 350 volt
120 mA and a heater taking 4 volts at 2.5
amp:. The choke can be of any good make,
and its D.C. resistance will be in the region
of 500 ohms—thus it will “ drop ’ 60 volts
when passing 120 mA. This will limit the
available H.T. voltage to about 300.
Additionally, there is a load resistance
connected so that it may be put in parallel
with the main output by means of 2 Q.M.B.
switch ; when it is in circuit the available
output i8 reduced to about 320 volts at
60 mA. This arrangement is better and
often more convenient than that of inserting
larger voltage-dropping and decoupling
resistors in the set. The resistance should
have a wattage rating of not less than 20.

Tapped Secondary

Another method of cutting down the
output is indicated by broken lines in the
accompanying diagram. The H.T. sccondary
winding of the transformer besides having
terminals for 350-0-350 volts has two addi-
tional tappings for 250 volts. When using
the two tappings in conjunction with the
centre tap the output (with the load resis-
tance out of circuit) is about 220 volts at
60 mA. Thisis a better method than that
of using the load resistor, since it allows the
rectifier to work on “light load.” The
difficulty, as far as we have been able to
trace, is that there are few transformers
made as standard with tappings such as
these. Among those which are available

250 VOLTS

. ¢
350

/4.

M 7"+ o J
N SM00THING
CHOWE
4 IMF, + M,
600002
~M.T. ~ 1 . ¢
4 5
FrGy
5 A.
4 v ;
A.C.
2 A. L

Theoretical circuit diagram of the A.C. power unit oullined in this article.

lined. There is a mains transformer which
feeds into an indirectly-heated rectifying
valve, the output from which is smoothed
by a 15-henry, 160 mA choke and a pair of
500-volt-working - electrolytic condensers.
Additionally, there are two 4-volt A.C.
windings of the ratings mentioned ahove.

It is suggested that the H.T. secondary
winding of the transformer should be rated
at 350 volts 120 mA, and that the valve
should be one such as the Osram MU12,

are the Pye and Wearite special trans.
formers.

If it were proposed to use an cnergised
speaker in conjunction with the power-
supply unit, the ficld winding would replace
the smoothing choke shown, and would
therefore be responsible for an increased
voltage drop. The rectifier sugzested gives
a voltagé output of approximately 400 when
fed from a 250-0-350-volt supply and when

(Costinued overleaf)
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A GoobD JoB IN RADIO

FOR YOU

The Radio Industry is short of trained men.

~You may still be an untrained

assistant in a wireless shop, or doing a dead-end job on the bench, yet
ydu have a grand opportunity to get a progressive, highly paid post—if
you equip yourself for it by spare-time study.

Whatever branch of the Industry appeals most ‘strongl

to you, the

International Correspondence Schools have a Course to fit your needs.

Under |.C.S. directlon, you study when and where you like.

You are

guided throughout by highly qualified instructors, whose advice and

assistance is yours just as often as you care to ask for it.

Nearly half a

cenitury of unrivalled experience is at the back of this work.

The 1.C.S. are the creative pioneers of vocational training by the postal
method, and by far the largest, greatest and most successful correspond-

ence institution in the world.
sound, practical and profitable.

Write for our free *‘ Radio '
coupon below if you wish.

You can- trust. .C.S. Instruction. It is

booklet, stating your subject—or use the

THE ADVISORY DEPARTMENT )
INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
= 94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W.C.2
I.E.E. Grad. Exam.

Radio Engineering.

Complete Radio. 1.W.T. Exam.
Radio Servicemen's C. & G. in Radio Com. Exam.
Elementary Radio. P.M.G. Certif.

Radio Service and Sales.
Television.

Mark X in {ront of Courses in which you are interested.
Nume .........................................
. U S ———

Air Ministry Prov. Certif.
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The Pick of the Wireless Books

The Wireless Constructor’s
Encyclopaedia
by F. J. CAMM.

(Editor of Practical and Amateur Wireless)
Third Edition.” 5’- net

Wireless Terms and Definitions stated
and explained in concise, clear language
by one of the best known and most popular
designers and writers of the day. Profuse]y
illustrated. A veritable treasury of wire-
less knowledge, and literally invaluable to
all who are interested in the science
whether as amateurs or‘experts.” ~ -

Fifty Tested Wireless Circuits

by F. J. CAMM. 2’6 net

Modern circuits of practically every type
of receiver from cr stal to super-het.
With diagrams instructions for
assembling and Wmng details of com-
ponents and notes on operation.

"Newnes Television

and Short-Wave Handbook
by F. J. CAMM. 3’6 net
Authoritative Nlustrated

All you want to know about the newest
science—a brilliantly lucid handbook for
expert and amateur alike.

Everyman's Wireless Book

by F. J. CAMM. 3’6 net
(Editor of Practical and Amateur Wirelcss, etc.)

A Radio Consultant for the listener,
expert and amateur constructor, exp]ammg
the operation, upkeep and overhaul of all
types of wireless receivers, with special
chapters on the principles of radio
telephony, installation, and systematic
fault-finding.

The Mathematics of Wireless

by RALPH STRANGER. 5'- net

This brilliant and experienced writer on
wireless has the happy knack of making
even the driest and most abstruse topic
interesting—and amusing! He has a
characteristic way of "handling mathe-
matics which appeals irresistibly to those
to whom previously the subject has
seemed both difficult and dull.

The Elements of Wireless
y RALPH STRANGER. 3’6 net

A complete guide to the understanding
of modern wireless. The author starts
with elementary principles, proceeds to
the consideration of their application in
practice and theory, and finishes with a
critical survey of a typical four-valve
Receiving Set, tracing its working from
aerial to loudspeaker.

From your Bookseller, or by post from the Publishers :—

GEORGE

NEWNES LIMITED,

TOWER HOUSE, SOUTHAMPTON ST, STRAND, LONDON, W.C.2.
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AN EXPERIMENTAL A.C. POWER
UNIT
(Continued from previous page)

the current drain is only 60 nA. And at
60 mA a 2,600-ohm speaker field * drops ™
150 volts. Thus, by using the circuit shown
with an untapped 350-volt secondary,
and without the load resistor an output of
250 volts 60 mA could be obtained if the
smoothing choke were replaced by the
speaker field winding. In many respects,
this is the best system of all, for a speaker
field coil is somewhat more effective than
the usual choke. Besides this, an economy
can be effected in two directions ; the cost
of the choke can be saved, and an energised
speaker is rather cheaper than its per:
manent-magnet equivalent.

The ¢ Pictorijal ”

We do not propose to give a layout and
wiring plan, since this will vary appreciably,
according to which of the methods that we
have outlined is adopted by the individual
reader. No particular makes of compo-
nents are indicated, for they arc not
important, provided that all are of good
quality and made by a firm of repute.
We do strongly deprecate the idea of
using ]unk  parts, or those bought from
* clearance ”* stores which are not branded
with the name of a well.known manufac-
turer. Many of these are taken from com-
mercial sets that have been dismantled
and were never intended for home-con-
structor use. Some more-experienced
readers might sometimes use them with
success, but the gamblg is not worth while
when parts especially made for constructors
are now priced so reasonably.

It is a good plan to mount the parts on a
steel chassis, wkich can be made from sheet,
and to make some kind of cowl to cover all
the parts. It need not be enclosed at the
ends, like a box, but might simply take the
form of an inverted U-shaped sheet. This
will allow easy air circulation round the
rectifying valve, transformer and choke,
and at the same time act as an efficient
low-frequency screen. Care must be taken
that all parts are properly insulated, but
those who are accustomed to mains-oper-
ated sets will do this as a matter of courte.

Meters

If you wish to elaborate the umit, you
might well include a 0-200 mA meter in
series with the positive lead from the trans-
former to the smoothing choke. It is also
worth while to connect a high-resistance
0-500 volt meter across the output ter-
minals with a push-button switch in series
with the negative lead. The connections
would be the same as those for the load
resistor shown in the diagram, although the
Q.M.B. switch would be replaced by a
push-button. With the meters in circuit it
is an easy matter to check the conditions
under which any set attached to the unit is
working.

We understand from letters received that
a few readers already have power supply
units similar in principle to that described.
It would be interesting to have details of
these, especially if any special features
have been incorporated. So please send us
the circuit of your unit, so that details can
be passed along to other readers.

That’s all this time. More letters, please,
if we are not being too greedy.

L.

| THE BEST WEEKLY FOR CYCLISTS
. THE CYCLIST |

i 2d. Every Wednesday ¢
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Wearite Ceramic Switches

ESSRS. WRIGHT AND WEAIRE
announce that they have now in-
troduced & new gang switch made from
ceramic material and designed especially
for wave-change switching with a minimum
of loss. It is available in three types,
Type A 28 which is a 2-pole 4-position
unit, Type B 212 which is a 2-pole 6-position
unit and Type C 312 which is a 3-pole
4-position unit. The list price of the switch,
with one wafer complete with knob is 5s.,
and it is possible to add additional wafers,
or plates np to six sections. The price of
the separate wafers is 3s. This switch is
abgolutely rigid, has a low co-efficient of
expansion, is non-absorbent and has an
extremely low power factor at high fre-
quencies, It is, of course, ideal for use in
the construction of an all-wave receiver.,

Webb’s Radio Globe and Map

ONG-DISTANCE listeners should make

a point of obtaining either the map or
globe supplied by Webb’s radio for radio
amateur use. The map is a *‘ flattened ”
reproduction of the globe, drawn on the
“great circle” or * shortest distance”
projection, and is engraved in the same
manner as the globe. In this, the world is
divided into radio continents as recognised
by the International Amateur Radio
Union, and the call letters of each part of
the world are clearly shown. In addition,
the map is divided to show time relation-

The Radio Globe which is reviewed above, and
which may be obtained from Webb's Radia.

ship from Greenwich and thus the time in
any part of the world may instantly be
calculated. On the globe a small disc is
attached to the upper suspension point and
gives a similar indication. The compass
points are clearly indicated on the map
and it is a very simple matter, with either
the map or the globe, to ascertain a station
dircction when using a directional aerial
or for any similar purpose. The map may
be obtained either in paper or linen, and
the price is 4s. 6d. in paper, 10s. 6d. in
linen—rollers being fitted to this model.
The cost of the globe, which is 12ins. in
diamecter and very well made and finished,
is 27s. 6d

OUR NEW LABORATORY

Bulgin Lock-switch
LTHOUGH primarily designed for use
with a radio receiver, the lock-switeq
supplied by Messrs. Bulgin will be found of
the utmost value for numerous purposes.
In the main it consists of a standard
toggle switch, rated to break 250 volts at
3 amps., buf in place of the usual dolly or
control knob itis ‘operated by a Yale-pattern
key. The slot is so arranged that it is not
possible to place a screwdriver or other flat
instrument in and operate the switch and
it thus affords maximum protection from
unauthorised use. It may be fitted to a
receiver or any other apparatus which it
is desired to keep for special purposes,
and, as already mentioned, there will be
found dozens of such purposes amongst
which may be mentioned the control of
extension listening points, car radio re-
ceivers, or even for the ignition on old
pattern cars which have no such fitment
already provided. The price is 3s., and
spare keys may be obtained at 6d. each.
The makers are Messrs. A. F. Bulgin.

New G.E.C. Tuning Indicator

HE General Electric Company an-
nounces that a new pattern of the
cathode-ray tuning indicator is now avail-
able, designed to give greater brilliance at
lower voltages. The type number is Y.64
and it is claimed that it is similar in all
other respects to the existing model Y.63,
but may be used with H.T. supplies down to
80-90 volts. This model will, of course,
be found of great value for addition to
receivers in which the H.T. available is
on the low side or where a mains unit is
now fully loaded. In this connection it
might be mentioned that when mounting
the holder for the indicator, if the average
shadow area is desired at the bottom or
top, the holder will have to be placed at
an angle. To enable the best position to

be found, we attach a sketch showing the
holder and the mean shadow angle on both
Y.63 and Y.64. Both of these are, of
course, of the International Octal type
and require 6.3 volts for the heater supply.

CENTRE LINE OFL'
LocATION SLOT K-~gsg

SHADOW
ANGLE
- MYOICATED
8y ARROW
'

This diagram shows the relative shadow area of

the G.E.C. Tuning Indicator in relation to the
pin positions.
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To “Practical Wireless” Readen who may
: not be familiar with Mr. Scott-Taggart's ;

¢ latest mastcrpxece, we would like to draw :

{ their attention to the wonderful petfot-g
i mance and quality of the All Wave S. T. 960, ;

ta worthy successor to prev:oux

: successes of this famous designer.
L. R. S, offers unmedla!e delivery of com-

prehcnsxve ‘ designer’ kit for ¢

or on the best and easlest terms,

outsta'ldxng

ash, C.0.D.,

fwemenen s e

All componente as epecified by -Ms.
Carefully packed In strong carton and sent post ivee.
Any part supplied separately.

KIT “A”
Complete kit
with 4 Coils for
medium & long
wave Land. No

KIT “B”
Complete = kit
with 10  Coils
for medium, long,

Seott-Tagaart-

KIT “C*»
Absolutely
complete inelud-
ing everything as

extras A e;cept and 3 short-wave h];: :nn,"nlb:t
valves and short- . i SC
it e T TG banda. No extras No extras
tequired). T, LT whatsoever.
7/- || 8/- |l 10/-
with order &! with order & i with ovder &

11 monthly 11 monthly .11 monthly

Dc—yments paments 5 pnmmts
of 8 of 71 §  of JO/7.

Cash 53/100 Cash 54/5 0 3 Cnsh %[151"
ms-:)'l'he W.B. SENIOR 2,6
Recommended as the Speaker to get v;:{h‘:;:gl:z
the best ont of the B.T.000 or any set. payments

JUNIOR MODEL 378. of 4/-.
Cash 32 6, or 2/8 with order and 11 Cash 42
monthly payments of 3/-. l -
ws&=]» AVOMINOR /
TEST METER )
Thirteen testing instruments In one. | %ith order &
Measures current, voltage, and resist- 10 monthly
ance with easc and accuracy. Iu hand- payments
some case with leads, clips and testing of 4.6.
prods. A most valuable faunlt-tracer. Cash 45(-
ALL H
wsS)y McCarthy/iy.Chassis
Complete with B.V.A. R.F.8,A.W, S.5AW
Valvos, lnobe, leads, | {T/g WITR [94/g WiTH
ete,, ready for fitling ORDER ORDER
into any cabinet. | & 12 monthly [& 12 wonthly
Demonstrations Free. payments payments
Full McCarthy Range of 14/9. of 11/5
always in stock. Casli £8,37.6 |Cach  £617.8

VERY ofter carry”
ing this symho'
is:
Fally Goaranteed.
Seut farriage Paid.
Available for
Immediate Delivery.
On the Best and
Lowest Terms.

GASH
or C.0.D.

Orders despatched

BY RETURN. Phone: NA

BETTER TERMS /om [ RS

LONDON!

RADIO SUPPLY
COMPANY 12

{1, OAT LANE NOBLE ST.
LONDON, E.C.2.

Tionar 6828-9

THE

AIRMAN’'S DIARY, (938

A useful source eof knowledge and includes the

following :
Acrodromes in Great Rritain.
explained, Controls. Fiying Clubs

Manufacturers. Notable flights uand
Alr squadrons, ete.

Aeronautical terms

and Schools.
world records,

There are thirty-two fllustrations showing the

developnjent of afreraft from the
up to thie powerful machines which
world.

beginning right
now cover the

In each opening of the diary there is an iljustra.

tion with descriptive matter cover
of aeronautical snbjects.

1s. 6d. .. ..
2s. 6d.

Rexine Binding,
Leather Bivding,

g a wide field

with peneil
with peoeil

These diaries are on sale at all stationers

and bookstalls.
GEORGE NEWNES, LTD.,

TOWER HOUSE,
SOUTHAMPTON ST., STRAND, LONDON,

W.C.2.
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THE BRITISH LONG-DISTANCE
LISTENERS' CLUB

Directional Aerials

HE advantages of a directional acrial
have previously been explained in
these colamns and we now give

some further information which has been
received from the inventor of the Variable
Directional Aerial, Mr. A. W. Mann, which
we are surc will be found of great interest to
other ecxperimenters.

““ Some time ago, a letter of mine dealing
with directional aerial experiments was
published in this journal, and from corre-
spondence received evidently caused con-
siderable interest:  Since then further
experiments have been carried out using
a simple band-spread two-valve receiver,
in conjunction with a Model Bl Variable
Directional Aerial. In these experiments
special attention was paid to amateur-
band reecption from 10 metres to 160 metres,
because of the many discussions heard over
the air on 40 metres, and the apparent
amazement concerning the use by American
amateurs of directional aerial systems which
provided highly satisfactory results. It is
admitted that there is no reason why a
properly constructed transmitting aerial
should not prove equally efficient as a
receiving aerial, and the rcports heard
respecting the special arrays, ete., used in
the States, confirm this. As the writer
has cxperimented with directional receiving
aerial systems for more years than he cares
to remember, amateur discussions on the
subject proved most interesting. For three
months consistent listening was carried out
on 20-metre W ’phones, using directional
systems for transmission and reception,
and from details given it was found that in
all instances such arrays were of gigantic
proportions, complicated to erect, and
requiring considerably more space than the
average amateur has available.

Opinions are divided, according to club
discussions and reports, as to the suitability
of the 40-metre band for directional tests
during field days. The writer has proved
to his own, and the satisfaction of others in
this country, and abroad, that there is
nothing wrong with this, or any other band,
for whilst reception conditions and pheno-
mena play an important part, suceess
depends largely on the use of suitable
apparatus. It was decided to tune the
aerial system by means of a tapped coil

tuner; use a special directional map and
compass for checking purposes, and con-
centrate on 10, 20, 40, 80 and 160 metres,
according to cxisting conditions on -the
individual bands. Using an untuned aerial
it was found that gain varied considerably
on 40 metres, according to conditions, and
duc to a broad peak-point effect most
apparent on strong signals. With the
series aerial tuner in circuit, and the aerial
tuned to resonance, considerable improve-
ment was noticed. Careful attention to the
correct tapping point on the tuner-coil to
which the lead-in was coupled was found
to be important, and the correct procedure
is to tune in the desired signal on receiver,
and tune aerial tuner to absorb the signal
striking the centre point. By following this
procedure complete stability is assured, and
all that is necessary is to rc-tune to the
desired test signal. Once the correct aerial
tuner adjustment is made, all that is
necessary is to tune over the band and
rotate the aerial system. Tests carried out
over a period of six months prove that it is
possible to peak any 40-metre 'phone signal
at will, and obtain considerable gain,
sufficient in most instances to cause spill-
over of the detector valve if adjusted to
maximum gain on (&, GM, EI and other
strong European stations. The same
applies to weaker signals. On 20 metres
peaking is much sharper, whilst on 10 metres
the writer rotates the aerial system for
gain as fading takes place, and finds it far
more satlsfactory to compensate in this
way than by using the reaction control.
Using the same tuner unit, signal gain is
also obtainahle on 80 and 160 metres. The
experiments outlined prove conclusively
that elaborate and complicated arrange-
ments requiring considerable space are
unnccessary, 8o far as the directional recep-
tion of short-wave signals are concerned.
I trust that these observations will prove of
interest to amateurs and experimenters
generally.”—A. W. Mann (Middlesbrough).

A.C./D.C. Sets

A member who has only recently taken
up radio conmstruction cannot understand
how a set can be used on either A C. or
D.C. mains without altering something on
the mains side. This is, of course, quite a
fascinating problem, but it must be re-

000z mfd.

Typical circuit for a Universal (A.C./{D.C.) mains receiver, showing Fow the
mains supply is connected to Featers and for H.T.

January 8th, 1938

membered that the apparatus is specially
designed for this purpose in the following
manner. Firstly, the valve heaters (or
filaments) are of a type which may be run
in series direct from D.C. mains. They do
not, therefore, have ‘a heavy current
consumptlon such as in A.C. valves. The
latter are rated at 4 volts 1 amp., whereas
the D.C. or Universal type of valve is
generally of the 20 or 30 volt .2 amp.
type. Consequently, in an A.C./D.C. re-
ceiver the filaments will be wired in series
with a small adjustable resistance in the
lead to enable the correct gurrent to be
passed. The H.T. is usually obtained by
using a half-wave receiver in connection
with onc of the heater leads (that which
would be joined to the positive lead of the
main on D.C. supplies). When used with an
A.C. supply, therefore, this will rectify
the supply and deliver a suitable H.T.
voltage which is smoothed in the usual
manner. On a D.C. supply the rectifier
acts merely as a resistance, and could, if
desired, be 'eliminated entirely, reta.mmg
the smoot:h.uvT circuit in the interests of
hum-free reception. The attached circuit
is a simple three-valver of the all-mains
type which will serve to illustrate the points
mentioned.

SHORT-WAVE SECTION
(Continued from page 474.)

and 31-metre bands, when signal read-
ability is of major importance. The
frequency response changeover switch can
be mounted on the speaker baffle, or some
other position convenient to hand.

It is believed that for short-wave recep-
tion there are still many of the smaller
type of rcceivers used, with two or three
valves, such as the detector and L.F. or
H.F. det. and L.F. In this case headphones
are often used for reception, with a choke
output stage. Fig. 4 shows how the
frequeney response can be altered here, to
get a better signal to noisc ratio. The
output condenser for headphone reception
is usually not more than 1 microfarad.
Again a series capacity C is used to cut the
lower frequencies, while a shunt capacity
is used across the output of the choke Cl.
This in itself, as well as cutting the top
frequencies, has the effect of tuning the
choke over a certain frequency range,
therefore the most suitable capacities in
both instances will have to be determined
experimentally. The scries condenser C
can be as low as .0003 microfarads.

With the above circuit arrangements, the
selectwnty of the receiver is not in any
‘way altered, but the output response is
similar to that of a high selectivity com-
munication receiver, thercfore achicving
to a certain measure the same practlcal
results minus the drop in amplification.
However, is it not better to receive a weak
signal 100 per cent. readable than not at
all through *mush™ and interference ?
In contacting telephony stations over a
long period the writer has found the answer
is very much in the affirmative.

EVERYMAN'S WIRELESS
BOOK

By F. J. CAMM

Wireless Principles and Fault
Tracking simply explained.

8/6 or 4] by post from Geo. Newnes,
Ltd., Tower House, Southampton Street,
Strand, London, W.C.2
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

A Quality Tip
IR.—I have been interested in the
recent  correspondence regarding
quality and distant reception, and the
following is how I managed to convert my
set 8o that I could obtain better quality
on the local stations, without going to the
trouble of making a special quality set.
I bought up an old pattern tone-control
L.F. transformer and cut a small piece of
brass which I fixed to one terminal of the
fixed plates of the differential reaction
condenser I was using. As will be seen
from the diagram which I send, the reaction
condenser may be used in the usual way for
distant logging, but when turned to the
maximum in the opposite direction a small
arm soldered to the moving spindle comes
into contact with the piece of brass just
mentioned and this gives no reaction, but a
measure of tone control with the special
transformer in question. I tried different
values of fixed condenser between anode and
reaction, and the .01 mfd. suits my speaker

best. No doubt the idea will be of use to.

other readers.—dJ. PriyrosE (Hendon).

Battery versus Mains Sets

IR,—Whilst I agree with some of the

remarks made by E. R. J. Robbins
(Hounslow) in a recent issue of PRACTICAL
AND AMATEUR WIRELESS, I disagree with
his contention that battery sets are superior
to mains sets from a quality point of view.
He quotes as his ideal, a good Class A
receiver (battery), and by this I take it he
means a straight set and built by a con-
structor who has taken pains to get the
best from it. I agree that if properly con-
structed, fair results can be obtained from
a set of this description. He has compared
a number of such sets against mains sets.
He does not say that he has compared them
against Class A mains sets, built by con-
structors who have also taken pains to get
the best from them.

I think it is generally agreed that the
first link is a good speaker. I prefer a
good six-volt energised speaker myself, and
next to that I have found that a large out-
put valve, PX25 or PP5/400, properly fed is
required for real quality. Has he compared
against either of these valves? He must
bear in mind that manufacturers have to
build to suit the public, who generally
require quantity before quality. I advise
him to construct a quality mains set, and
I think he will change his opinion. The cost
of such a set is quite reasonable.—HARRY
BrapBurN (Warrington).

IR,—PrACTIOAL AND AMATEUR WIRE-
LEsSS i3 very interesting at present,
perhaps more so than usually to me, owing
to the prominence at the moment of the
‘“ Quality from battery valves” ques-
tion. We ‘“ battery valve *’ fellows scem to
continually read, ‘‘ Quality can only be
obtained by using mains valves,” because
those big * output watts’’ are necessary.

Some of us have got used to constructing

‘battery sets, and don’t like to serap our

faithfut “eliminators,” and besides, how
many of us have listened to all the mush
and stuff most of the mains sets produce
owing to their high H.F. amplification.

Referring to page 302, PRACTIOAL AND
AMATEUR WIRELESS, dated November 22nd,
Mr. Savegar’s so-called “Novel quality
coupling,”’and Fig 2, Mr. Clarke’s similar L.F.
coupling, caused me to wade back through
my stacks of old PRACTICAL AND AMATEUR
WIReLESS and old Amateur Wireless to
AW, Vol xxvi, No. 657, page 34, to an article
by Mr. Noel Bonavia-Hunt and his quality
battery L.F. circuit. Truly a quality
L.F. circuit for the battery user. It gave
me many hours of pleasant listening until
I constructed a battery version of the High-
quality Amplifier given in PracTrcaL AND
AMATEUR WIRELESs, Vol.ix, No. 223. This

-has proved a fine job, and many critics

among my friends have expressed their
admiration of this amplifier for gramophone
records. In conclusion, my expression of
thanks to the Editor for his weekly PracTI-
cAL AND AMATEUR WIRELESS sold at 3d.,
and surely worth an untold amount to those
who must derive immense joy from the

results obtained from Prac-

HT+  TicaL AND AMATEUR WIRE-
=0 LEss sets.—FRrRaNK B.
COMPENSATING HorsraLL (Leeds).
£ LFE
e TRANSF'R A Good 10-metre Log

SHORTING STRIP ' _

IR,—Having seen scveral
10-metre reports in your
paper, I thought that inine
might interest some readers.
These stations were reccived
during Deccraber.

Ten-metre *phone stations :
SVIRX, SVICA, SPIHH,
YL2BB, LY1J, G5ML
(Europe); ZT6J, ZUGP,
ZE1JR, ZS6AJ, CNSAJ
(Africa); YV5AA, YV5AK,

LT - K4EMG (South America);

0001 MFD. HT-. VU2CQ (Asia); W6JJL,
DIFF. - B+ W6HX, W6KJU, W6MGC,
o W6JPX, W6BKW, W7DVY,

-

This diagram skows the tone-control arrangement suggesied by

Mr. Primrose.

CUT THIS OUT EACH WEEK.

c oeensn A cweessv——

g g,
—THAT small brass radio parts may easily
be silver-plated at home for use in short-wave
equipment.
—THAT it a pig-tail connection is added to a
condenser for short-wave work it should be
made from covered wire to prevent erratic
tuning effects.
—THAT the capacity of a variable tuning
condenser may be reduced by including a fixed
condenser in series with it. -
—THAT modulation hum may often be cured
by connecting two fixed condensers between
the anodes of the rectifier and H.T. negative.
—THAT when a top-cap grid type of valve is
used, egpecially in a superheterodyns, the lead
should be kept as short as possible, as it will
otherwise act as an aerial.
—THAT dust of a metallic nature in the gap
of 2 moving-coil speaker will not only reduce
efficiency but may aiso give rise to back-
ground noises.

P

S T .}

The Editor will be pleased to consider articles of @
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
writlen on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made lo return them if a stamped and
addressed envelope 1is enclosed. All correspondence
wntended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, George Newnes,
Ltd.. Tower House, Southampton Street, Strand, W.C.2

Owing to the rapid progress & the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developinents, we yive no warranty that
epparatus described in our columns is not the subject of
Ltters patent.

W7FDL, VE3ANS, W7UHL,
VE1DC, and IR5TY.

The receiver is an 0-v-1
(modified *‘ Simplest Short-
waver ”’), with a 66ft. sloping antenna
pointing; due West. I would like to
see other 10-metre logs published from
this district, and from any other part of the
country.—A. RozIer (Stow-on-the-Wold).

From a Belfast Reader
IR,—I am a keen short-wave listener
but expense has held me from the
full enjoyment of the higher frequencies.
However, from tips gleaned from your
paper I have built a two-valve set very
cheaply. Last week I heard a station on
31.28 metres, call-sign ** Radio Martinique,
French West Indies.”

There were two announcers, a man and
woman. The woman spoke in English and
the man in French. On one evening, W1XK,
Millis, Mass., relaying WBZee, was a
very strong signal at 4.45 p.m. When I
tuned it in a woman was singing ‘‘ The
Santa Claus Express.”

Zeesen, Moscow, Schenectady, Rome,
Lisbon, CS2WA, Daventry, etc., are all
strong signals when operating. Thanking
you for an instructive and interesting
weekly.—Frep G. BIRTwWISTLE (Belfast).

An Empire Set!
IR,—I am writing in support of one or
two other overseas readers who ask
for an ‘‘ Empire set,” which should be
something worth while. It will be necessary

- to tune to thirteen metres to enable us to

hear Daventry in daytime.

Please accept congratulations for your
fine paper, which is much enjoyed here.—
J. TuoupsoN (Cape Town, S. Africa).



A0

Practical and Amateur Wireless

"BLUEPRINT SERVICE

. PRACTICAL WIRELESS.

of
Date of Issue. Blucyrmt

CRYSTAL SETS.
Blueprint, 6d.

1837 Crystal Receiver ..
2 STRAIGHT SETS,
One-valve : Blueprint, 1s.
All-wave Unipen (Pcntode) -
Two-vaive : Blueprints, 1s. cach.
Four-range Super Mng Two (D,
Pen) ¥ 11.8.34
The ﬂignet Two 29.8.3
Three-vatve ¢ Biueprm!s.ls each.
The Long-range Express Three

9.1.37

(8G, D, Pen) T L
Selectone Battery “Fhree (D 2LY
(Trans)) . % -

Sixty blulllng Three (D 2 LF
(RC & Trans))

- Leader Three (3G, D Po“) ol 22 5.37
Summit Three (HF l‘en D, Pen) ls 8.34
All Pentode Three (Hb l’cn, b

(Peun), Peu) 29 5.37
Hall-mark Three (SG . Po v-) 12.6. 32
“Hall-mark (,adet(D L¥ l‘en(RC)) 16.3.35
F.J. Camm’s Silver Souvenir (HF
Pen, D (Pen), Pen) (All-wave
Three) 13.4.35
Genet: Midg.et (D, SLF (Tm m)) . June’3s
Cameo Midget Three (D, 2 LF _
(Trans)) .. 8.6.35
1936 Sounotone Three-Fonr (H[‘ |
Pen, HF Pen, Westector, Pen)  17.8.35

Battcgy All-Wawe Three (D 2 LF
RC e

The Mouitor (HF Pen, D, Pen) ~ —
The Tutor Three (HI' l’en, D, Pen) 21.3.36

The Centaur Three (8G, D, P) 14.8.37
The (Hadiator All-Wave Threo

(HF Pen, D (Pen), Pen) . 20.8.36
F. J. Camm’s Record All-Wave

Three (HY Len, D, Pon) 31.10.30
The ** Coit ™ Al-Wave Thrce (

2 LF (RC & Trans) . 51236
-Four-vaive : Blueprints, Is each,
Sonotoue Four (3G, D. F D) . 1.5.37
Fury Four (28G, D, Pen).. 8.5.37
Beta Universal Four (86, D LF

Ci. B) ~—
Nucleon Cluss B Tour (SG D

(8G), I¥, Ci. B) 6.1.34

¥ury Four Supex (SG, SG D Peu) —_—
Battery Hall-mark 4 (HF. Peu, b,

Push-Pall) —_
¥..J. Comm’s Limit” All Wave

Four (HF Pen, 1D, LF, P . 26.9.30
Ali-Wave ** Corona >’ 4 (llF Pen,

D, LI, Pow) .. 0.10.37

Mains Opemled. .

Two-valve ; Blucprints, 15. each.
A C Twin (D (P’en), I’en) B

.C.-D.C. Two (3G, Pow)
Sclectmle A.C. Radiogram Two

(D, Pow).. -—
Three-valve : Blnepnn(s 1s. each,
Double-Diode-Triode Thrce (HF

Pen, DDT, Pen) o -—
D.C. Ace(SGl)Pen) 00 = -

A.C. 'Three (SG, D, Pen) . —_
A C. Leader (HF Pen, 1), Po“) 7.4.34
D.C. Premier (HF Pen Peu) 381.3.34
Ubique (HF Pen, D (Pcn), Pen).. 28.7.34

Armada Mains Three (HY Pen, D,

PenYy —_—
¥.J. Camm’ 's A.C. All- Wave Silver

Souvenir Three (HF Pen, D,

Pen) o .. - 8
“* All-Wave ” A.C. Three (D, 2 LI

JRC) - oo - oo
A.C. 1936 Sonotone (HF Pen, H}

Pen, Westector, Pen) —
Mains’ Record All-Wave 3 (Hb‘

Pen, D, Pen) .. 5.12.3
All-World Ace (HT" Pen, D, Pen) 28.8.8
Four-vaive : Blueprints, 15, each.

A.C. Fury Four (8G, 8G, D, Pen) —
A.C. Fury ¥our Super (8G, 8G, D

Pen) 08 4 o "o
A.C. Hall-Mark (HI" Pen, D, Push-

Pall) oo oo o0 .. 24737
Universal Hail-Mark (HF Pen, D,

Pash-Pult) .. 9235
AC. All-Wave Corona Four 6.11.37

SUPERHETS.

Battery Sets : Blueprints, 1s. each.
£5 8aperhot (Three-valve) 5.6.37
F.J. Camm’s 2-valve Shperhet 13.7.35
F.J. Cantmn’s £4 Superhet _—
¥. J. Camumn’s ‘' Vitesso ™ All-

Waver (5-valver) ! 27.2,37
Mains Sets < Blueprints, 1s. each
AC.£5 ﬁuperhet {Three-valve) . _—
D.C. £5 Superhet (Thre(u\'nl\'e) .. 1.12.34
Universal £5 Superhet (Threc-

zalve) —
F.J. Camm’s A.C. £4 Supcrhet 1 31.7.37

F.t;! Camumy’s Universal £4 Saper-

et 4 b .. .. .. —

* Quatitone *’ Universal Four .. 16.1.87
SHORT-WAVE SETS.

Two-valve < Blueprint, is.
Midget Short-wave Two (D, Pen) —-—

Bamry Operated.

PW7l

PW314A

PW3GRB
PWie
PWw2
PW10
PWi4 \

PW49
PM1

PWs1
PW53
PW335
PW61
PwWa2
PWoL
PWe6
PWG9
PW72

PW4
PWil

PWi7

PW34B
PW340

PW46
PW67
PW79
PW18
PW31
PW19
PW23
PV
Pw2y
PW35C
PW35B
PW36A
PW38

PW350
PW351
PWos

PW70
PWs8o

LW20
PWD
PW43

PW47
PWBIL

PW40
‘PW52
PWs3
PW7S

PW43
PWi2

PW4y
PW35Y

PWGO
rwys

PW384A

Three-valve : Blueprints, 1s. each.
Experimenter’s Short-Wave Three

(8¢, D, Pow) o PW30A
The Prefect 3 (D 2LF (RC and
Trans)) . 7.8.37 PW63
The Bandsplcml S W, Tiiree (HF
Pen, D (Pen), Pen) .. 29.8.306 PW68
F. J. Camm's Om('lc All- wavo :
Three (HF, .Det, Pen). . .. 28.8.37 PW73
. PORTABLES.
Thrce-valve - Blueprints, 15, each.
J. Camm's ELF Three-valve
“Portable (HF Pen, D, Pen) . —_ PW65
Parvo Fly\\elght Mndget Port-
able (8G, D, Pen) g . 19.6.37 PWiT
Four-valve. Blueprint, 1s.
I cnther\\emht Portablc Four (8G,
D, LF, CLB) , o .. 15.5.37 rwi2
MISCELLANEOUS.
S.W. Converter-Adapter (1 valve) — PwWisA

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.
Blueprints, 6d. each.

YFour-station Crystal Set , .. 121236 AW427
1934 Crystal Set .. 0o oo -— AWi44
150-mile Crystal Set .: - — AW450

STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. cach
B.B.C. Sptcl:ll One-valver - AW387
Twenty - station Loudspeaker

One-valver (Class B) .. bo -— AW440
Two-vaive : Blueprints, 1s. each..

Melody Ranger Two (D, Trans), . — AW388
Full-volume Two (8G det., Pen). — AW302
B.B.C. National Two with Lucerne

Coil (D, Trans) 9 = AW377A
Big-power Melody Two with

Lucerne Coil (8¢, Trans) .. —_ AW338A
Lucerne Minor (D, Pen) . — AW 426
A Modern Tw o-valver .. 3 — WMi09
Three- valve : Blueprints, 1s. each 3
Class B Threo (D, Trans, Class B) — AW386
New Britain’s Fa\ourite Three

(D, Trans, Class B) .. 15.7.33 AW304
Home-built Coil Three (SG D,

Trans) e AW404
Fan and Famlly Three (D Txnns

Class B) . Ko AW410
£5 58. 8.G.3 (SG D Tmns) I AW412
1934 KEther Seau-chcr, Bascboard

Model (8G, D, Pen) .. -— AWi7
1934 Ether Searcher' Chmexs

Model (SG,.D, Pen) .. —_— AW419
Lucerne Ranger (8G, D, Tmns) — AW422
Cossor Melody Muhcx 'with Lucerne

ils &% et AW423
Mullard  Master Three with

Lucerne Coils .. - AWi2¢
£5 5s. Throe Deé Luxe Version

(3G, D, Trans). 5.3¢ AW43S
Lucerne Strnlght Three (D RC

Trans) — AW437
All- BrltulnThree(H[‘ Pen D I’on) — AW448
* Wircless Leaguo’ Three (HF

Pen, D, Pen) .. .11.34 AW451
Tmnspomlble ‘Three (SG D I’cn) - WM271
£6 6s. Radiogram (D, RC, Tmns) — WM318
Simple-tune Three (3G, D, Pen) June’33  WM327
Eeonomy-Pentode Three (SG,

Pen) % s o5 .. Ocl, 33  WM337
“W.M.”” 1934 Standard Three

(3G, D, Pen g — WM351
£3 3s. Three (SG D Trans) Mar. ’34 WM354
Iron-core Band-pass Three (

D, QP21) WH362
1935 £6 68. Buttery Three (SG D,

Pen v WAM391
PTP Three (I‘en, D I’en) o0 June’:h WMi8Y
Certainty Three (8G, D, Pen) WM39038
Minitube Three (8G, D, Trans) Oct. )35 WM100
All-wave Winning Three (8G,

Pen) Be . '35 WM398
Four-valve : Bluepnnts Is 6d. each
658. Four (8G, D, RC, Trans) . AW370
“A.W.” Ideal Four(z SG D, Peu) 16. 9 33 AW402
2HF Four (2 8G, D, AW421
Crusader’s A.V. C 4 (ZHF D,QP"I) 18. 8 34 AW445
(Pentode and Class B Qutputs for

above: Blueprints, 6d. euch) 25.8.34 AWi454A
Self-contained Four (SG, D,

Class B) . Aug 33 WM331
Lucerne Stmlght "Four (SG D

LF, Trans) - WM350
£5 bs. Battery I‘our(HF D Ll-') Feb. '35  WM881
The H.K. Four (3G, SG, D Pen) Mar.’35  WM384
The Auto Straight Four (HF Pen,

HF Pen, DDT, Pen) . Apr.'36 . WM{04

Five-valve : Blueprints, 15, 6d. each,
Super-quality Five (2HF, D, RC,

Trans) May ’33  WM320
Class B demdyne (¢4 SG D, Ll‘
Clas, . Dec. '33  WM344
New Cla%s-B Flve (2 SG D Ll‘
Class B) .. . Nor.’33  WM340
Mams Operated
Two-valve : Blueprints, 1s. each.
Consoclectrie Two (D, Pen) A.C.. - AW403

These Blueprmu are drawn full aue.

Coples of appropriate fssues i descriptions of
these sets can in some cases be supplied at the following
prices, which are additional to the cost of the I]luepmu A
dash before the Blueprint Number indlcates that the issue is
out of print.

Issues of Practical Wireless .. 4d. Post Paid
Amatenr Wireless .. 4d. 0o =5
Practicat Mechanics o d. ”
Wireless Magazine - X3 - b

- The index letters which precede the Blueprint Number
indicate the periodical in which the description appears:
thus PW refers to PRACTIOAL WIRELESS, AW to Amateur
Wireless, PM to I'ractical Mechanics, WM to Wireless
Magazine,

Bend (preferabliy) a postal order to cover the cost of the
blueprint and the 1ssue (stamps over ¢d. unacceptable), to
PRACTICAL AKD AMATEUR WIRELESS Dlueprint Dept.,
George Newnes, Ltd., Tower Home, Southampton Street,

Strand, W.C.2
Economy A.C. Two(D, Trans) A.C. ~— WM286
Unicorn A.C.-D.C. Two (D, Pen) —_ WM394
Three-vatve : Blueprints, 1s. each.
Home-Lover's New All-electric
Three (83G. D, Trans) AC. .. — AW383
8.G. Three (SG, D, Pen) A.C. . — AW300
A.C. Triodyne (SG D, Pén) A. C 19.8.33 AW399
A.C. Pentaquester (H.I" Pen, D,
Pen) oo 0o - .. 23.6.34 AW439
Mantovani A.C. Three (HF Pen,
, Pen) .. Bt 5. e — WAI374
£15 16s. 1936 A.C. Radiogram
(HF, D, Pen oo . Jan.’36 WMi01
Four-valve : Bluep.m!s,ls 6d. each.
All-Metal Four (2 8G, D, Pen) .. July'33 WM326
Harris Jubilee Rudlogram (Hl«
Pen, D, LF, P) . . May '35  WM386
SUPERHETS.
Batiery Sets : Blusprints, 1s. su. each '
Modern Super Senjor o0 — WM375
Varsity Four ol . Oct.'35 WM305
The Request All- Waver .. . June’36 WM407
1935 Super Five Battery (Supcr-
het —_ WM379
Mains Sets Blueprm(s,ls 6d. each
1934 AC. Century Super A.C. .. AW {25
l{eptode Super Three A.C. llu}/ ‘34 WHM359
* W.M.” Radiogram Supcr Al C WM366
1935 A.C. Stenode. . pl '35 WHM38S
PORTABLES.
Four-valve : Blueprints, 1s. 6d. each,
Midget Ciass B Portable (3G, D,
LF, Class B) 0.5.33 AW389
Holiday Portable (SG D Ll-‘
Class B, 1.7.33 AW3903
¥amily Portable (HI‘ D RC
‘[rans) 22.9.34 AWLT
Two H.F. Portuble (" SO 1)
QP21) . June’3t  WHM363
Tyers Portable (SG D, 2 Trans) —_— WM367

SHORT-WAVE SETS—Battery Operated.
One-valve : Blueprints, 1s. each.

8.W. One-valve conv erter (I'rice 6d.) — AW329
S.W. One-valve for America 23.1.37 AW429
Rome S8hort-Waver — AW452
Two-valve : Blueprints, 1s cach
Ultra-short Battery Two (8G dct

Pen) . Feb. ’36 WAM402
Home-made Coil Two (D Pen) — AW440
Three-valve : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,

RC, Trans) AW355
n\penmenter s G-metre Set (D

Trans, Super-regen) . . 30.6.34  AW43S

E\penmonter s Short-waver (S(z
D, Pen) . . Jan, 19, '35 AW463
The Camcr Short-wav er(SG D, P) July '35

WM39%0
Four-valve : Bluepnnts,ls 6d. each
A.W. Short-wave World-Beater
(HF Pen, D, RC, Trans) AW436
LEmpire Short ‘Waver (8G, D, RC
Trans) «, —_ WM313
Standard Four-valver Short-waver
(3G, D, LF, P). .. Mar.’35 WM383
Supevhe!' Blueprm! 1s. 6d.
Siwplitied Short-waver Super .. Nov.’35  WM307
Mains Operated.
Two-valve : Blueprints, 1s. each.
T\\o-mlve Mains short-waver (D
Pen) A — AW453W
WM. 'Bnnd <pre.1dShort-“ aver
(D). Pen) A.C.-D.C. A WM368
¢ W.M."” Long-wave Converter . — WM380
Three-valve : Blueprint, 1s. )
Einigrator (SG D, Pen)AC. . - WM352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short-
waver (SG, D, RC, Trans) .. .4ug.’35 WM301
MISCELLANEOUS.
Enthusiast’s Power Amplifier (1/6) June’ 35  WM387
Listeners’ 5-watt A.C. Awmplifier
(1/6) R oo A .. - WHM392
Radio Unit (2v) for WM392 . Nov. '35  WM308
Harris Lloctrogram (battery am-
plifier) (1/-) . Dec.'35  WM390
De Lu‘(o Loncert ‘A.C. "Electro-
Mar.”36  WM403
l\cw St) te Short-Wave Adupter
(1/- . June’35  WM388
Trickle Oharger ((sd) St . Jan. 5,’35 AW462
Short-Wave Adapter (1/-) .. Dec. 1, ‘34 AW456
Superhet Converter {(1/-) . Dec. 1,734 AW457
B.L.D.L.C. 8hort-wave Converh-r
(14) . May'36  WM405
Wilson Tone M:\ster(ll sy .. June’36  \WM406
The W.M. A.C. Short-Wave Con-
verter (1/-) 0c 00 v - WM408
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‘1 made a tantalum charger and tried

to get it to work, but failed. I have now
bought a Westinghouse rectifier, style
L.T.4, and made this into. the cireuit pub-
lished by the makers, but even this one
won't work. Do you think the transformer
is at the root of the trouble, it is a 2s. 5d. bell
transformer, 8v., 5v., 8v., 1 amp ? ”"—R. J.
(Pontypridd).
T is quite possible that your trans-
former has been responsible for the
trouble. With regard to the rectifier
which you have now bought, this requires
an input of 11 volts 1.5 amps. and thus
your input is insufficient to enable the
rectifier to deliver the rated 6 volts 1 amp.
We would suggest, therefore, that you
obtain a suitable transformer from your
local radio dealer, or direct from Messrs.
Heayberd, 10, Finsbury Street, E.C.2.

Visual Tuning Indicator

*“ I have built a superhet (mains operated)
and now wish to include a really good
visual tuning indicator. I should like, if
possible, to use one of the eye tunmers, but
am uncertain whether this can be Included
in my set, which is H.F., frequency ehanger,
I.F.,, D.D.T. and pentode. If I can fit the
device would you recommend a suitable make
and give connections, as I am unable to
trace any reference to it in your past
issues ? ’—F. R. (Harrow).
’I‘HE Magic Eye tuning indicator consists

of a small cathode-ray device and

may be obtained now as a separate compon-
ent. It
should
be wired
to the
second
detect-
or and
A. V. C
circuit as
shown in
the ac-
company-
ing illus-
tration,
which
iIs that
which is
recome
mended
by the
makers of
the Os-
ram indi-
cator type
Y .16 3.
. This par-
ticular indicator requires a 6.3-volt
heater winding, and you will thus have to
obtain a separate mains transformer for
the heater unless your present valves are
of the 6.3-volt type.

M.C. and M.B. Connections

1 am building one of your sets from a
blueprint and note some points marked
M.C. I Kave also seen M.B. on some of your
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EARTH LINE

Connections for the Osram visual
tuning indicalor.
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FNQUIRIES

=5 gift blueprints and should be glad if you

would tell me what these terms mean.
Do they refer to the speaker or the ghassis ? **
—@G. E. (High Barnet).
lN both cases the points indicated are
what are known as Earth Return leads.
If you follow a theoretical circuit you will
note that many points are joined to the
earth line, and in wiring a receiver it is
unnecessary to take a wire from those points
across to the earth terminal. Not only
would this lead to complicated wiring, but
efficiency might fall off due to the long
leads and interaction between them,
Consequently, if a metal or metallised
chassis is used, this is joined direct to the
earth terminal, and those points which
have to be earthed are joined to the nearest
point on the chassis. A loop is generally
made in the connecting wire and this is
fastened down by means of a screw or bolt.
M.C. means metal chassis, and M.B. means
metallised baseboard.

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons—

(1) Supply circuit dlagrams of complete
multi-valve receivers.

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

orarics.
(3) guggest, alterations or modifications o
commerciel receivers, -
(4) Answer querles over the telephone.
(5) Grant interviews to querists.

A stamped addressed envelopc must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed

with queries as they are dealt with by a
separate department,
Send your gueries to the Editor, PRACTICAL AND
AMATEUR WIRELESS, George Newnes, Ltd., Tower
Hoase, Sonthampton Street, Strand, London, W.C.2,

The Coupon must be enclosed with every query.

Lack of Bass

‘1 am using a band-pass circuit, valves
V.M.S.4, M.H.4, 244V, PP.3/250. All
voltages to valves are correct, and the
speaker has an energised field, but I don’t
seem to get a lot of bass. Can you suggest
anything to rectify this trouble ? >—T. E. S.
(Harrow).

i trouble may be due to the general

eircuit design or the L.F. components.
A good transformer should be used, pre-
ferably parallel-fed, or resistance-capacity
coupling adopted. The speaker should be
mounted on a suitable baffle or large cabinet,
and it must, of course, be matched to the
output valve. We cannot advise more
definitely without a circuit diagram.

Overseas Receiver

‘I am anxious to buy a set for a relative
in the East and one of the main diflicultles
is in. obtaining a suitable battery supply.
He uses a wind-driven accumulator charger,
but there are no mains facilities and the usual
battery set is not sufficiently sensitive. Can
you recommend any commercial make of
set which would be suitable for this particular
case ? ”’—H. R. E. (York).

-obtain better performance on it.
‘quality is good, but sensitivity seems to’

487

THE General Electric Company have

just produced a set of the type you
require. This incorporates a vibrator H.T.
generator operating fom the 6-volt accu-
mulator and it has been designed especially
for tropical use. It has a walnut cabinct
and all components have been tested and
designed for tropical use. A superhct
circuit is employed with a tuning range from
13.7 to 555 metres—no long-waveband being
included owing to the fact that this is not
required abroad and the short waves are
the most useful.

Energised Speaker

““1 have a speaker of the 6-volt field
winding type and have rewound thls to
enable me to connmect it direct to the D.C.
mains. It is not nearly so loud mnow as it
was before and. I should be glad if you
would give me any hints so that I could
The

have gone.”—K. P. S. (Leidester).

THE sensitivity depends upon the field

strength, and your new winding, al-
though it will carry the mains current,
may not be capable of giving the same field
strength ag the former winding.

‘H. H. (Charlbury). The circuit and use was dealt
witli in our series of articles on Transmitting,

W. B. (Belfast). The Prefect 8.W. Three, for which
a blueprl‘nt, is available, would be the most useful
set, but for a simpler model we suggest the Simplest
Short-Waver. This is a one-valve set.

A.T.(Wakefield), Thesignal may have been beyond
the range of the receiver, but you could modify the
reaction by increasing the H.T. on the valve, Perhaps
the detector valve is not up to standard and does not
oscillate easily.

F. B. (Hammersmith). Your eliminator may be
unsuitable, and you require a very high output in
order to obtain satisfactory results with a Q.P.P. or
Class B stage.

S. C. H. (Cyprus). We have no blueprints of trans-
mitting apparatus. We published a series of artieles
on Transmitting commencing in November, 1937,
and gave certain circuits, but no blueprint has been
prepared.

A. T. B. (Seven Kings). You do not give any indi-
cation of the power you require, We can supply a
blueprint of a § watt A.C. amplifier, and in a recent
issue described a 12 watts amplifier. One of these
would be suitable for your purpose. o

F. T. Y. (Hove). You could not alter the set in the
manner indicated, and in any case we do not give
instructions for modifying commercial reccivers.

N. 8. 0. (Lldndudno). We cannot trace the firm in
question and it would appear that they are no longer
in business, A good local radio dealer should be able
}o measure the output and test the apparatus
or you.

V. J. (York). You cannot modlfy the meter to

REPLIES IN BRIEF |

The following replies to queries are given in
ab'bremated form either because of non-compliance
with ous rules, or becausethe pointraised s not of
general interest.

ra—

- -

. obtain a Jower reading.- It may be used to read higher

currents, but you cannot obtain a full scaic deflection
ata I(‘)lwcr current than that for which the instrument
is made.

F. W. C, (Bournemouth). The aerial will be very
inefficient as shown, and you should cut out thc
various short lengths, Run straight {rom the window
to the far corner in a N.W. direction as shown on your
sketch, and although short, this will be adequate for all -
normal purposes.

R. B. (Dagenham). A super capacity battery will
give adequate current, but the very cheap batteries
mentloned will only last a short time and will have to
be replaced very frequently, thus costing you more in
the long run. o

The coupon on page 488 must be
attached to every query.
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PRACTICAL AND

Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word, Words
in black face and/orgcapitals are charged
douple this rate (minimum charge 3/- per
paragraph)., Display lines are. charged at
6/- per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
“ Practical and Amateur Wireless,”
Tower House, Soutbampton $treet, Strand,
London, W.C.2.

RECEIVERS, COMPONENTS AND

ACCESSORIES
Surpius, Clearance or Secondhand, etc.

RADIOMART

SHORT-WAVE NIANUAL

Packed with short-wave informatlon and circuits of
mains and battery receivers, Including straight,
superhet and 5-metre transmitters, modulators, ete.
Inforination on transmitting licences, aerials, Class B
ampllifications, noutralizations, superhet alignment, ete.
The wmost comprehenslve manual published, written

by practical engineers, prico §d., post frce, 73d. in- |
1 Crystal and Key, £4 4s.

cludiug catalogue.
1938 Short-wave Catalogue only (3 times enlarged)
price 1id., post free.

44, HOLLOWAY HEAD,

BIRMINGHAM 1
T T T R T T

cONVERSIOH UNITS for operating D.C. Receivers
from A.C. Malns, improved type, 120 watt
output at £2/10/0. Send for our compreheunsive ilst
of speakers, rosistances and other components.
ARD, 40, Farringdon Street, London,
Telephone: Hoiborn 9703.

E.C4.

HE largest stock ot components in England, over
500 linos, mew catalogue now ready 1{d.—J,
Bearfield, 105, Upper Strcet, London, N.1.

“EADPHONES.—Bmwn, Ericsson, G.E.C., B.T.H.,
Standard Telephones, Nespcr, Western Electric,
Sterling, etc., 2,000 ohms, 2s. 6d. ; 4,000, 5s. Postage 6d.
SPECIAL. Kricsson, 4,000 olims, as new, 7s. 6d.
Telefunken, lightweight, adjustable, 7s. 6d.
CRYSTAL SETS.—Burue-Jones. Complete, Guaranteed,
5s. 6d. Ditto, double circuit, 8s. Sensitive permanent
detectors, 1s. 6d. Crystal Detectors, complete, 1s.
Crystals with silver cat’s-whisker, 6d. Postage 1{d.—
Post Radio, 2, Copenhagen Streot, London, N.1.

11. pgoods previously advertised are standard
A Jines, still available. Post card for tlst free,
AUXHALL UTILITIES, 163a, Strand, W.C.2.
Over Denny’s the Booksellers (Temple Bar
9338).

LL lines previously advertiscd still available.—

Radiv Clearance, 63,. High Holborn, W.C.1.
Teleptwne: Hol. 4631.
VALVES

3 Tost Free 90 day guarantee. 6G5, 25Z5,
/ 12743, 43, 42, 80, 78, 2547, 6I'G, 47, ind all
other popular tvpes of American valves. D.C. British
valves, 3/..—Radiozraphic, Ltd., 66, Osborne Street,
Glasgow, C.1.

FOR SALE

OR SALE 10 watt bare ampl. Bought new Decem-
ber 1936. Premier's—good condition. £5 for

quick sale.—ApplyBrother Clement, KHospital, Scorton, |

Yorks.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs British, American, any

make, 2{-hour service; moderate prices.—

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

REI’AIRS to Moving Coll Speakers, Cones and Coils,
fitted or rewound. Ficlds altered.  Prices
Quoted including Ellminators.  Loudspeakers, Re-
paired, 4/-, L.F. and 8pcech Transformers, 4/- post
free, Trade invited. Guaranteed.  Satisfaction.
Prompt Service, Estimates Free.—L.S. RepalrService,
5, Balbam Grove. London, 8.W.12. Battersca 1321.

'SUPPLY ST

| Pentode.

POST ORDERS

subiiee Works,

167, Lower
Clapton Rd.,
Lendon, E.5.

Ambherst 4723

CALLERS

165 & 165a,
Fleet Street, E.C.4
Central 2833
50, High Street,
Clapham, S.W.4
Macaulay 2381

Premier Battery Chargers. Westinghouse Rectification
Complete, Ready for use.
To charge 2 volts at } amp. 10/~

" 6 4 . 16/6
" 0 1, 19/6
w12, 1, 21

T " w  32/6
TWO NEW MODLLS, completely enclosed.
To charge 6 volts at 4 amps. £3/19/6.
- 6 or 12 volts at 2 amps. £3/19/6.
10 WATT A.C./D.C. C.W, TRANSMITTER. Pentodo
Crystal Oscillator. Low crystol current. Minimuin
frequency drift. Price, complete with Valves,

3-VALVE SHORT-WAVE KIT.—S.G., H.F. ; Det. and
Covers 14-170 metres, with 4 pairs inter-
changeable 4-pin coils. Coimnplete kit of parts, with
metal chassis and set of 3 matehed 2-volt valves,
42/-; sunitable metal cabinet, 7/6 extra.
NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without coll
changing. Complete Kit and Circuit, 12/6. VALVE
GIVEN FREE !
DE LUXE MODEL, 14 to 170 metres, complete Kit
with Chassis, 4 Colls and all parts, 17/6.
SUPERHET CONVERTER KIT, 15/~
Model, 20/-.
S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/6. A.C. Valve given FREE !
NEW 2-VALVE S.W. KIT, 13 to 86 mctres without
coll changing. Complete Kit and Circuit, 19/6.
VALVES GIVEN FREE!
DE LUXE MODEL, 14 to 150 metres, complete Kit
and Circuit, 4 Coils and all parts, 25/-. VALVES
GIVEN FREE.
PREMIER * TROLITUL ' Short-Wave CONDENSERS,
Certified superior to Ceramic. Ali-brass Construction,
15 mmfd., 1/6 ; 40 mmtd., 1/7; 100 mmtd,, 1/10;
160 mmfd., 250 mmid., 2/6 ; Double Spaced 15 mmfd.,
2/9 ; 40 mmfd., 3/6. S.W.H.F. Chokers, 9d. ; streened
1/6. All-Brass S.W. Condensers with integral slow-
motion, .00015 Tuning, 4/3 ; .00015, Reaction, 3/9.
UTILITY 4 MICRO-CURSOR DIALS. Dircct and
100: 1 ratio, 3/9 each.
PREMIER MAINS TRANSFORMERS ALL TYPES
STILL AVAILABLE.

D2 Luxe

Now ready. Our New 1938

Enlarged Illustrated Cata-

logue, Handbook and Valve
Manual. Price 6d.

90 Pages of Radio Interest!

U.S.A. GEN. E. MOTORS step-up 12 volts D.C. to
285v. at .06 amps., D.C, output. Compiete in metal
case 6” x 5" x 3%, 25/=.

SHORT-WAVE COILS, 4- and 6.pin types, 13-26,
24-47, 41-04, 78-170 metres, 1/9 ecach, with circuit.
Special set of 8.W. Coils, 14-150 metres, 4;- set with
circnit. Premier 3-band S.W. Coll. 11-23, 19-43,
38-86 mnetres, Simplifies 8.\, receiver construction,
suitable any type circuit, 2/¢.

COIL FORMERS, 4- or 6-pin low loss, 1/~ each.

A.C. and A.C./D.C. MAINS VALVES. Replacement
for all types in stock from 4/6 each.

BATTERY VALVES, 2 volts HF., L.F. 2/3, Tower,
Suger-Power; 2/9. Var-Mu 8.G., 4- or 5-pin Pentodes,
H.F. Pens., V-mu-H.F. Pcns, 5/-. Class B, 5/-.
AMERICAN VALVES. (enuine American HYTRON
aud TRIAD, first-grade Valves, 3 months’ guarantee.
All types in stock, 5/6 each. 210 and 250, 8/6 each.
New Metal-Glass anvcs, all types, 6/6 each. Valve
holders for all above types, 6d. each. OCTAL bases,
9d. each.

PREMIER HIGH FIDELITY P.A. AMPLIFIERS.—
3 watt A.C. or A.C./D.0. Complete Kit with Valves,
40/-. Wired and Tested, 55/-. 8 -watt A.C./D.C.
Complete Kit with Valves, £4/4. Wired and Tested,
£5/6. 12 watt A.C. Completo with Valves, £5/5.
Wired and Tested, £7/7.

PREMIER TRANSVERSE CURRENT (Reisz Pattern) -

MICROPHONE. High-grade, large output unit with fine
frequency response, 20/-. Microphone Transformer to
matceh, 5/-. :

PREMIER MOVING COIL MIKE, no energising current
required. ILiea) quality instrument, 42/-.
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RECEIVERS, COMPONENTS AND
ACCESSORIES
iearance or Secondhand, etc.

OUTHERN RADIO'S Guaranteed Wireless Bar-
gains; post paid,
LESSEY 3-valve Battery Sets, co}nplete in sealed
cartons with three Mazda valves, moving. coil
speaker, Pertrix batteries and accumulator, in ex-
quisite walnut cabinet; 57/6.
GARRARD Record Changers, A.C. 200-250 volts,
changes eight 10- or 12-inch records; £6
gzq;;l]lg)letc sealed cartons); universal A.C./D.C. model,
GARBARD A.C. Radiogram Units, with pick-up
and all accessories, in sealed cartons; 42/-.
OL.LARO 8ingle Spring Motors for Gramophones
or battery radio; 10/-, complete with turntable
and all accessories.
ELSEN (1937-38) Components, iron-core coils
W.349 (Midget size), 8/6. W.477 (triple ganged,
for band-pass or straight circuits), 14/6: W.476
(triple ganged superhet), 14/6: W.478 (twin ganged),
9/-; all ganged coils complete on bases, with switch;
LF. transformer coils, 4/6; dual range coils, 2/9;
with acrial series condenser, W.76, 3/9.
ELSEN A.C./D.C. Multimeters, 5-range (Lests any-
thing radio or electrical), 8/6; loudspeaker
units, 2/68, Ace (I’.0.) microphones, complete with
trapsioriner ready for use with any receiver, 4/6;
headphones, 4,000 ohms, 8/- pair.
ALV]:;IS.—Full range for American receivers, 6/«
each.
MORSE Tappers, complete radio-telegraph set
(flasher, buzzer and tapper), with batteries,
bulb, code, 3/-.
BARGAIN Parcels of Assorted Components, in-
cluding coils, resistances, condensers, chokes,
wire, ¢circuits, ete., value 21/-; 5/- per parcel.
OUTHERN RADIO, 323, Euston Rd., London,
N.W.1: and 46, Lisle St., London, W.C.1. Al
mails orders to
OUTHERN RADIO, 823, Euston Rd., London,
377FN.W.1 (near Warren St. Tube). 'Phone : Euston
J,

Surplus,

SITUATIONS VACANT

ENGINEERING—FREE OFFER.

HE NEW 1938 ENGINEERING GUIDE explains
how all the best jobs arc secured. It shows how

to obtain such money-making qualifications as
AMICE, AMIMehE., AMIEE, ete, and
describes numerous higher pay courses in Electrical,
Aero, Wireless Engineering; Govt. Service, etc.
FREE on application to NATIONAL INSTITUTE
%Fc]{NGINEERING (Dept. 3), Staple Inn Bldgs.,

WANTED—ambitious young men to prepare for
well-paid posts in TELEVISION, the great
carecr of the future, Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Straticrd Place, W.1.

RAUGHTSMEN.—Numerous vacancies in En-
gineering, Bullding, G.P.0., etc., for men age
17-40. Exp. unneeessary if willing to learn. Details
of openings, salaries, etc., FREE on application to
N.LX, (Dept. 371), Staple Inn Bldgs.,, W.C.1.

TUITION

AKE YOUR HOBBY your career or increase its
interest tenfold. Britain’s Best College,
approved by the Inst. Rad. Eng. and leading Radio
flrms, provides complete trainlng in Radio Enginecriny
by post or day classes. Full details from : * P.R.W.,”
LONDON RADIO COLLEGE, Grove Park Rd.,
London, W.4 (Chiswick 3211).

MISCELLANEOUS

UR 1937-8 Catalogue contains much information
on Transformer Design. Post Free.—Lumen
Electric Coy., 1A, Scarisbrick Avenue, Liverpool, 21.

“"T"HE OUTLINE OF WIRELESS,” by Ralph

Stranger. Fifth Edition, 8s. 6d4. net.—This
book, which covers the subject from A to Z, is to be
recommended to all who desire to master the theory
of Modern Wireless, At all Booksellers and Newsagents.
—George Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2.

FREE ADVICE BUREAU

COUPON

This coupon is available until January 15th,
1938, and must be attached to all letters
containing queries.
PRACTICAL ANDBAI\L/I;%TEUB. WIRELESS,

1/38.
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PRACTICAL | AND -AMATEUR WIRELESS

The Outstanding Work For All ELECTRICAL And
WIRELESS ENGINEERS

"PRACTICAL
ELECTRICAL
ENGINEERING”

IN Electrical Engineering, advancement and success come to the man who is best equipped

to tackle and understand the multifarious jobs and problems he may encounter. This

new and up-to-date work will help you to acquire the necessary combination of
theoretical and practical knowledge. .It 1s invaluable alike to the Student and to the
practising engineer. It shows the approved methods of dealing with every type of work,
from the installation, erection, wiring, and maintenance of an electrical plant for a small
house to that of a large factory replete with the most up-to-date equipment.

In addition, the most modern applications of electricity, including Sound-film repro-
duction, wireless, etc., are fully dealt with, and the Volumes contain a great deal of most
valuable data which cannot be found in any other work. Send for the illustrated prospectus
—and judge for yourself.

Over 30 SPECIALIST CONTRIBUTORS.

More than
1,000 ILLUSTRATIONS.

2 FOLDING PLATES.

SECTIONAL MODELS IN FULL
COLOURS.
Over 1,900 Pages.

A few of the important subjects : ELECTRICAL
MACHINERY. GENERATION AND DISTRIBU-
TION. INSTRUMENTS AND METERS. WIRES
AND CABLES., LIGHTING AND ILLUMINATION.
INSTALLATION WORK. OPERATION AND MAIN-
TENANCE WORK. INDUSTRIAL USES OF
ELECTRICITY. THEATRE AND CINEMA WORK.
TELEGRAPHY AND TELEPHONY. ELECTRIC
TRACTION.

Complele
in 5
handy volumes

POST
/ COUPON
FOR FREE
BOOKLET

HOME LIBRARY BOOK COMPANY

TOWER HOUSE, SOUTHAMPTON STREET,
STRAND, LONDON, W.C.2
Please’send me, without any obligation to purchase, full particulars
of PRACTICAL ELECTRICAL ENGINEERING and details
of your scheme of Easy Payments with immediate delivery.

FREE! £ 3 75 0000880 0 opo: ¢ SO C [ RSt eeS =gy

Valuable ELECTRI-
CAL ENGINEER'S
Pocket Book
presented to every
purchaser.

............ eeenvesreiosaosai.os P WIRELESS £138.

If you do not wish to ctl your copy, send posteard mentioning ** Practical
and Amateur Wireless " to address above.

George Neiwacs, Lid,

MECARTIRY
High Efficiency plus Economy!

5-VALVE ALL-WAVE
SUPERHET

(Complete
with B.V.A,
Valves)
This moderately-priced 7-stage S-valve all-wuve receiver utiliser 2
temarkably eflicient superheterodyne circuit which provides
exceptional sensitivity on all threc wavebands—18-00, 200-550,
1,000-2,000 metres.
Citcult includes: Yatest type triode-hexode frequency changer
vari-mo pentode LF, amplifier, double diode-triode operating ay
diode detector and L.F. amplifier, and providing fall A.V.0, High-
slope & watts output pentode. Wave-change and gram. switch,
As illastrated, but with pew type dial with principal station pames.

6-valve all-wave Superhet

with Radio Frequency Stage
8 Stages

8 tuned circuits

3 wavebandsp-,

Price

- .

(Compfete wnlh£8 L

B.V.A. Valves) 17.6
Terformance (mado possible by use of muiti-clectrode valves)
equal to that of many receivers employing 8 valves or more.
Brief specification includes : Large ** Airplane * diat, with different
coloured lights automatically switched on for each wave-range.
Mlero-vernier 2-apeed ive, 4-point wave-change and gramo-
phone switch. Volume control and variable tone control also
operative on gramophone. Reinforced heavy-gauge steel chassis,
Covers 19-2,000 metres. .
Cirenit comprises: Prescle~tor circuit, radlo frequeney amplifice
(operative on all 3 wavelands), triode-hexode {requency changer;
double Land-pass LF.T. coupled LF. amplifler, double diode-
triode detector and L.F. amplifier. D.A.V.C. applicd to 3 preceding
valves. 3-watt pentode output,

All McCarthy receivers supplied complete with valves,
knobs, pilot lamps, leads, mains cable and plug. 12
moniths’ guaraniee.

Deferted terms on application oe through our city
agents, London Radio Supply Co., 11, Oat Lane,
E.C.2. Demonstrations Daily,

Cash with order on 7 days’ approval. Complete
illustrated catalogue, with technical data and circuis
diagrams, on receipt of 3d. in stamps, or abridged liss
of McCarthy chassis types free of charge.

MECARTHY RADIO Lo,

443, Westbourne Grove, London, W.2
e Tsl:phons s Bayswatsr 3201]2 eoe——
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THIS IMPORTANT HANDBOOK
i SUCGESSFUL ENGINEERING CAREERS

After months of intensive effort and research, we are
pleased to announce that the 1938 edition of our Hat{d-: :
book, “”ENGINEERING OPPORTUNITIES,” s now
out of the publishers’ hands and ready forfrce dtslrtbutron
Containing 268 pages of practical guidance, this book s,
beyond argument, the -finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person .interestéed in ‘engineering, whatever his age,
position or experience.

The Handbook contains, among other mtensel)é n-
teresting matter, details of B.Sc.,

AM.LMéch.E, AMILEE., AMIAE, AMIWT
AMIRE, CIVIL SERVICE and other 1mportant

Engmeermg Examinations : outlmes courses In

| _branches of EIVIL, MECHANICAL, ELECTRICAL
| AUTOMOBILE, RADIO TELEVISION and AERO-
| NAUTICAL ENGINEERING BUILDING GOVERN-
| MENT EMPLOYMENT, etc., and explams the unique

advantaoes of our Employment Department

WE DEFINITELY GUARANTEE

“NU PASS-NO FEE”

If you are earning less than £10 fxer week you cannot

) ord to miss reading “ENGINEER
/ 0 ORTUNITIES In your own in- . e amcrr SR sl
terests, we invite you to write (or ' P
forward the coupon) for your copy o

this enlightening guide to well-paid "‘ BRITISH INSTITUTE OF E

posts— N ’ ‘ 1

< ¥ ENGINEERING TECHNOLOGY, i

T here is no cost or obligation of any kind. H 409A, Shakespeare House, i

i 17-19, Stratford Place, W.I

i 1

BRITISH INSTITUTE OF ! .oiemi iy e s
IV s , B AV 7 ot . Rnr ol e i
ENGINEERING TECHNOLOGY | e :
409A, SHAKESPEARE HOUSE, | :

{7, 18, & 19, STRATFORD PLACE, LONDON, W.1 ! ............................................ g
A ;.’-'-'-';;-'-';Li‘-?:-'-'-;.'.'"'_".;{-';’;-'-n.s

Pubnshed every Wednesday by GEORGE NE“NES LmTeD, Tower House, Southampton Street, Str:md London, W.C.2, and Printed in England by

THE NEWNES & PEARSoN PRINTING CO., LID., Exmoor Street, London, W. i0. Sole Agents for Australia and New Zealand : GORDON & GorcH, LTD. South

Africa: CENTRAL NEWS AGENQY, LTD. Pracmal and Amateur Wireless can be sent to any part of the World, post free, for '17s. 8d. per anpum; six
months, Bs, 104, Regzistered at the General Post Oftice as a2 newspaper and for the Canadian Ma«azine Post,
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IMPR(’VING THAT OLD SET—See page 500.
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ROUND #he WORLD of WIRELESS

That Old Set

LTHOUGH many amateurs prefer to
dismantle an old set and build a
complctely new model, there are many
reasons why it is often found desirable to
retain an o'd model and simply modernise
it, or modify it in some small way. One of
the main reasons is that of expense, and
many listeners find that the receiver fulfils
its purpose in many different directions and
requires only some slight modification—
sach, perhaps, as slight additional amplifi-
cation.  Although in some cases such
modification might be a simple matter,
there are many pitfalls for the unwary, and
on page 500 this week, we deal with the
subject of improving an old sct and give
several instances where simple alterations
may be made and outline the difficulties
which may be encountered. It should be
emphasised again here, that itis not generally
a simple matter to convert an ordinary
simple battery set into an all-mains model.
Although at first sight it might appear only
necessary to exchange the battery valves
for mains-type components, there are many
other changes which will have to be intro-
duced. For instance, the higher' voltage
at which mains valves operate will probably
render it necessary to replace many fixed
condensers owing to the fact that the
working or test voltages of those com-
ponents will be too low. Resistors may also
have to be replaced, and, furthermore, the
general design of the set may result in
instability setting in when the more
efficient mains valves are used.

A Listener’s Trophy

X/E recently published a letter from a
- reader who had wen an American
trophy for the most meritorious listening
during a period of 30 days. He had a bag of
247 stations, of which no fewer than 152
verifications had been received. As a result
of his efforts he has now been offered a
post with Messrs. Peto-Scott, and full
details will be found on another page in
this issue.

New B.B.C. Governor

THE King has approved the appointment

of Miss Sarag Margery Fry to be a
Governor of the B.B.C. for a period of five
years from January lst, 1938, in place of
Mrs. Mary Hamilton, whose term of office
cxpired on December 31st, last.

An Echo of Olympia.
ANY visitors to the Radio Exhibition
at Olympia were intrigued by the
performance of Mr. Fred Archer, referred
to as the ‘“‘living dummy.” Those who
saw- him will remembe1 his post on the
H.M.V. stand where he sat motionless for
considerahle spells and caused much’ com-
ment as to whetker or not he was a human
being or a waxwork model. He recently
repeated his performance in the window of a
Glasgow radio dealer and succeeded 'in
attractmﬂ attention and trade.
N,
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American Television

MOBILE television station has been

delivered to the N.B.C. of America,
based on somewhat similar lines to the
B.B.C. outfit. A trolley aerial is fitted on
one of the vans, whilst the other has a
special platform on the roof for the camera
floodlights and other cssential apparatus.

KDKA’s New Aerial
HE new acrial mast at KDKA, Saxon-
burg, near Pittsburgh, is now claimed
to be the tallest in the world. With a total
height of 718ft., and weighing 60 tons, the
top is often obscured by clouds, and it is
claimed that great improvements have been ,
effected in radiation with this new aerial.
The mast is composed of 32 three-cornered

welded steel sections, and it rests in a ball-
and-socket joint of a single large porcelain
insulator.

B.B.C. Foreign News
ITH the introduction of the news
broadeasts in Arabic on January 3rd
a new series of news bulletins is to be
instituted. It is stated that in addition to
Spanish and Portuguese, other languages
will later be introduced, and it is hoped to
counter some of the forelgn propaganda
broadcasts by giving the strict news item
as broadcast from the English stations.

New English P.A. Development
DEVELOPMENT of far-reaching
importance has been announced by

the well-known English Tannoy Company.

It is claimed that a new microphone which

they have produced enables, without the

use of an amplifier, an output from 8 to 10

watts to be obtained from a standard P.A.

loudspeaker. The only other item needed

(in addition to mike and speaker) is a 6-volt

accumulator capable of delivering from

4 to 5 amps.

New Aerial Yearly ?
T a meeting in U.S.A. recently the service
manager of one of the largest radio
companies announced that aerials should
be renewed annually. - He said that no
matter how good an aerial array was, it was
bound to deteriorate at the joint and other
points and give adverse results. The trouble
is particularly noticeable when an efficient
modern receiver is employed.

Dudley’s First Broadcast
ON January 20th the Midland trans-
mitter will radiate for the first time
an outside broadcast from the Town Hall,
Dudley. The occasion is a concert by the
City of Birmingham Orchestra, conducted
by Harold Gray, and Tom Bromley will be
the pianist for the Rachmaninoff C Minor
concerto.

R.A.F. Re-union Dinner
OYAL AIR TFORCE, Electrical and
Wireless School {(one time No. 1
“T” Farnborough and - Flowerdown)
Officers’ Re-union Dinner.  R.AF. Club,
128, Piccadilly, 7 p.m. for 7.30 p.m.,
Saturday, January 22nd.  Those interested
please write—F.Lt. F. S. Wainscor,
Cranwell, Lincs.
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Broadcast by Redskins .
WE are informed that arrangements

have been made in Canada for a
series of broadeasts by members of red-
skin tribes. The talks have been written
by the Indians themselves, and will deal
with the status and the future of the Iro-
quois, the Crees, the Sioux and the Blackfeet
Indians. These thrilling names will be
familiar to all listeners who have
read Fenimore Cooper.

Television Reception at 100
Miles
T is reported that twenty people in |
Norwich, 100 miles from London,
looked-in %o a television programme
from Alexandra Palace on Christmas
night. Thisis a record, as television
reception is seldom obtained over a |
distance greater than forty miles !
from the Alexandra Palace, though
in a few instarices, notably Brighton
and Cambridge, good results have
been had up to fifty or sixty miles.

Poland’s Scheme for Increasing
Number of Listsners
T appears that the Polish Broad-
casting authorities are running a
competition designed primarily to
increase the numbers of listeners in
that country. Al registeredlisteners
are eligible to compete, and prizes
will be awarded for the best short
articles on such subjects as ** Why
I Became a Listener,” ete. The
prizes include motor cars, cash prizes
of from £2 to £40, and gold and
silver watches.

Big Circus Broadcast
NCE again Northern listeners
will hear a broadcast from a
circus. The programme is called
“ Allez ‘oop,” and it will come on
January 22nd from the circus at
Belle Vue, Manchester, where the
equestrian director .is the popular George
Lockhart.

Doctor’s Instructions by Radio
HILE waiting for a boat recently to
cury him a distance of eighteen
miles through stormy seas to a woman
taken seriously ill on the Shetland Island
of Foula, a_doctor wirelessed instructions
to those who were fighting for her life.

Midland Theatre Music
LFRED REYNOLDS will be the guest
conductor of the B.B.C. Midland
Orchestra in a programme of theatre music
ofr his own composition, on January 19th.
It closes with a selection from * 1066
and All That,” which is again the Christmas
play at Birmingham Repertory Theatre.

Men’s Hockey Broadcast
N January 15th, in-the Midland pro-
gramme, there is a recorded summary
of Cedric Johnson’s commentary on the
men’s hockey match, North v. Midlands,
at Nottingham. Mr. Johnson played at
various times for Worcestershire. He has
acted in Midland plays and was for a time
relief announcer in Birmingham.

Concert from Leeds University
UBREY BRAIN (horn) and Harold
Bradbury (tenor), with Edward Allam
at the pianoforte, will be the artists of the
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Leeds University Midday Conecert which is
included in the main Regional programmes
of January 13th.

e

Miss Margery Fry, who was recently appointed to the post of

governor of the B.B.C.

SOAVE THIS?

PROBLEM No. 278.

Jackson visited a surplus radio store and
obtained some I.F. transformers, superhet
coils and a superhet ganged condenser, with
which he constructed a 5-valve superhet.
He found great difticulty in ganging, and
accordingly had the L.F. transformers adjusted
by a dealer to the correct frequency, but still
found that when adjusted at one end of the
waveband it was necessary to adjust the
trimmer on the oscillator section of the ganged
condenser when tuning to the other end of the
scale. What was the most likely cause of this
trouble ? Three books wiil be awarded for
the first three correct solutions - opened.
Address your envelopes to The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo.
Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2. Envelopes
must be marked Problem No. 278 in the top
left-hand corner and must be posted to reach
this office not later than the first post on
Monday, January 17th, 1938.

Solution to Problem No. 277.

The caure of the trouble in Atkins* set was a defec-
tive bias resistor In the frequency changing stage which
varied in vajue and thus caused instability owing to
the resuitant change In the anode current of the valve.

The following three readers successfully solved
Problem No. 276 and books have accordingly been
forwarded to them: R. E. Hill, 130, Drovc Road,
Biggleswade, Beds.; T. F. Bugler, North Street,
Beaminster, Dorset; D, Sefton, 49, Clifford Avenue,
East Sheen, 8.W.14.
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Dance Cabaret
CABARET artists in a programme fr_qn}
the Royal Bath Hotel Ballroom,
Bournemouth, on January 19th, will in;
clude : Three in Harmony, * Elva, Yolande
and Dorothy ”; Tollefsen, * The Wizard
of the Accordion” ; Lina Menova, ‘* The
Russian Cabaret Star”; Leslie Weston,
“ Entertainer”; and dancing to Billy
Bissett and his Canadians, with the
Canadian Capers and Alice Mann.

New Greek Stations
CCORDING to a recent report,
the new Athens station began
its regular transmissions on January
1st, using a wavelength of 499.2 "
(601 kefs) and a pewer of 15 kW,
which is later to be raised to 100 kW:
The Thessaloniki station has been
broadcasting regularly for some time
on 225 m., using a low power, but
b the Greek Government is also erect®
ing a new high-power station to take
its place.

Organ Recital
HE fourth of the present series
of B.B.C. Organ Recitals will
be given before an audience in the
Concert Hall, Broadcasting House,
by the distinguished French organist,
Marcel Dupré, on January 27th.
Marcel Dupré is organist at the
Church of St. Sulpice in Paris, and:
Professor at the Paris Conservatoire.

In Memory of Maurice Ravel
E understand that, as a tribute
to the memory of the distin-
guished French composer, Maurice
Ravel, whose death was recently
announced, his ‘‘ Pavane for a dead
Infanta,” as well as his *‘ Bolero,”
originally included in the pro-
gramme, will be played at the concert
to be given by the B.B.C. Symphony
Orchestra, conducted by Sir Adrian
Boult, at the City Hall, Newcastle-
upon-Tyne, on January 12th.

Wins Trophy, and a New Job

E . performance at the Edmonton

Empire was recently interrupted for
an unusual ceremony when a local man,
known to his friends as the ‘ Ear of
Edmonton,” received from Mr. F. A.
Broad, M.P., a trophy in recognition of his
achievements as the world’s champion
radio listener. He is Mr. Fred Lanaway,
of 49, Granville Avenue, Edmonton, whose
effort consisted of receiving in August,
1936, no fewer than 247 short-wave foreign
broadcast transmissions, 152 of which
verified his receptions.

Mr. Lanaway is the first person outside
the continent .of America to win the
trophy, which is one of a series awarded
monthly by a New York magazine. The
set he used was a two-valve instrument
built by himself,

Until this event Mr. Lanaway had been
unemployed, but the merit of his perform-
ancé attracted the attention of a firm of
radio manufacturers, Messrs. Peto-Scott
Co., Ltd., of High Holborn, W.C., who have
given him a position in which he can turn
his hobby to good account.

Mr. Lanaway helped to win another kind
of cup in his school days when, playing in
a team which included Fred Channell, the
ex-Spur, he scored the goal which secured
vietory for Lancasterian Old Boys in
Tottenham schools’ football.
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Further Notes on the HF. Stage, the Detector Stage, Instability, and
Lack of Selectivity are Dealt With in this Second Article of the Series

HE following leads, ete., should be
screened—all coils, the H.E. valve,
anode, and grid leads, the H.F. choke
and, in severe cases, the leads to the tuning
condenser, and that from the anode of the
valve (including the coupling condenser C),
to the detector coil.
= If tuned anode coupling is in use, convert
to the parallel feed method, using a good
H.F. choke and mica coupling condenser.
Tuned anode coupling is notoriously un-
stable, and very often difficult to control.
If the valve oscillates as the sensitivity
is increased, the standing bias should be
raised by increasing the value of.the bias
resistance (R in Fig. 3).

Superhets

For the purposes of these articles, we will
include the frequency-changer and IL.F.
stages of a superhet under the heading of
an H.F. stage, for the same remarks re-
garding poor performance, instability, ete.,
arise. In Fig. 6 is shown a typical battery
triode-pentode frequency changer.

The screen voltage is usually very
eritical, and may be lowered slightly if
instability occurs. A further cause of
instability may be due to interaction
between the grid and anode leads of the
triode .section, and an anti-parasitic re-
sistance R (590 to 2,000 ohms) should be
included in the grid eircuit. Both anode and
grid leads may be screened.

The use of screcned leads, non-inductive
by-pass condensers, etc., as outlined above
1s equally - necessary in a superhet; in
fact, often more so, and the usual tests of
coils, condensers, ete., should be ecarried
out according to the fault.

QGenerally speaking, however, the faults
encountered in a superhet are due to over-
loading the frequency or I.F. valve and
ncorrect ganging.

It is very important to get the ganging
strictly accurate, and this is carried out by
means of an oscillator -and output meter.
Switch the receiver to medium waves, with
the tuning condenser at minimum and the
volume.control at maximum. Short out the
oscillator grid coil by connecting an 0.1 mfd.
non-inductive condenser across it. Connect
the oscillator to the grid (top eap) of the
frequency-changer valve and earth, and the
output meter across the output transformer.
Inject a signal of the correct I.F. (110 ke/s
or 465 ke/fs, as the case may be) and trim
the I.F. transformers for maximum output
as meastred on the meter, using a minimum
of signal and reducing this as the circuits
come into line in order to reduce the A.V.C.
action. Now transfer the oscillator to the
aerial and earth terminals and remove the
shorting condenser. Tune the receiver and
oscillator to 214 metres and adjust the
acrial, H.F. and oscillator trimmers for
maximum output. Turn to long waves,
inject a signal of 1,000 metres and adjust
the long-wave padding condenser. The set
is now accurately trimmed, and whistles
which may previously have appeared all
round the dial, and have heen put down to
instability, will most probably have dis-
appeared. If not, then they are due either
to valve overloading by the local station,
and the strength of this should be cut down

by means of a wave-trap (fuller “details
of this will be found in our recent article,
¢ Eliminating Second-channel Interfer-
ence ), or else LF. instability, when a
stopping resistance should be included in the
grid circuit of the L.F. valve.

Insufficient gain in the frequency:changer
stage may be due to failure of the valve to
oscillate. To test this, connect a milliam-
meter in the anode lead. If the valve is
oscillating correctly, and this test should be

R2

Fig. 7. — Here is @a

standard delector circuit

which may be flested for ¢

faults as explained -on
page 492.

s C5

carried out at various points of the dial,
a large change in anode current occurs if the
grid is touched by the hand. If the valve
does not oscillate, it means that the re-
action winding is not correct. First try
increasing the oscillator anode volts, and
thgeln reversing the oscillator anode and grid
coils.

Further, adequate by-passing of screen,
anode, cathode and oscillator anode, is
essential by means of non-inductive bypass
condensers.

These are the general pointsin a superhet

which require special consideration. The
general tests of H.F. stages, should, of
course, be also carried out.

The detector is probably the most
vulnerable of any part of a wireless
receiver, and i3 pronc to many curious
faults, more especially if it is of the leaky-
grid type where reaction is employed.

As cxplained in the first article, it is
necessary first of all to test the H.T., L.T.
and bias supplies and the current consumed
by the valve, and also to test any coils
connected in the grid circuit, or chokes and
resistances, ete., in the anode lead.

Once these tests have been carried out
and the valve proved to be in working
order, we can proceed to locate the fuult
definitely.

The more usual troubles with a triode
detector are :—

(a) Distortion due to overloading.
(b) Instability.

(c) Faulty reaction.

(d) Bad selectivity.

(a)- Distortion due to overloading. —
Detector distortion is often accompanied
by an accentuation of the sibilants and
upper frequencies, and somectimes by
double-hump tuning, the receiver tuning
to a particular station at two distinct
points quite close to one another. The
remedy is to reduce the input to the
detector circuit or else to increase the anode
voltage. The peak signal which a leaky-
grid detector will handle without over-
loading is approximately equal to the grid
bias which is required to operate the valve
as an L.F. amplifier under the particular
high - tension conditions.  Suppose, for
instance, the anode voltage applied to the
detector valve is only 40 and that, when
used with this voltage as an L.F. amplifier,
a grid bias of 1 volt is required for correct
operation. When the incoming signal to
the detector exceeds 1 volt H.F., it is

(Continued overleaf)

SUMMARY—1

Stage. Gircuit works on

The circuit docs not
. wavedand.

viork,

one | Performance is not up f instability and- distor-
to standard. tion.

H.F.ampli- Open or shorted coil.
fier Dirty switch con-
tacts. Shorted tun-

| ing condenser.
Shorted screening.
Faulty resistance or
condenserin anode.

switch. Broken

aerial coupling.

Faulty wavechange | Dirty plates on tuning

wingding. Wrong

Faulty anode, tcreen
or cathode bypass
condenser. Un-
screonedleads. Useof
tuned-anode coupling.
Shorted bias resist-

coil condensers. Faulty
H.F. choke. Leak-
I inz anode, screen,
or cathode bypass

condenser. Losses

in valveholders. ance or too low a

Faulty coupling  value. Overloading

condensers. due to use of too long
| an aerial.

Fraquency | O
changer

pen anode resist-
ance. Faulty oscil-
later coil. Shorted
ostillator conden-
ser.  Faulty (.F.
transtormer.
Shorted screening.

Faulty wavechange
switch. Broken coil
winding. Faulty
padding condenser.

Vaive not oscillating.
Too low screen or
oscillator anode volit-
age. High resist-
ance contacts to
osciltator coil.
Leaking bypass
condensers, Gircuits
not trimmed.

Faulty shielding.
Faulty bypass con-
densers. Circuits not
trimmed. Faulty grid
condenser. Faulty
bias resistance.

1.F. stage |0pen or shorted I.F.

transformer.
Shorted screening.

‘Check H.F. stage.

A.V.C. network taulty.
Shorting trimmers.

Circuits not trimmed.

Opzn grid condenser.
Too high value for
grid stopper.

Fauity shielding.
Faulty bypass con-
densers. Fauity bias
resistance.  Gircuit
out of alignment.

Mai

ins power—48 mA.

. The above tests assume that the valves have in each case been tested and proved in order.
Approximate currenttaken by valves : Battery S.G.—1 mA. Battery H.F. pen.—3 mA.Battery triode—2ma.

Mains$.G.—11 mA, Mains H.F.pen.—10 mA. Mains triode—4 mA.

Battery power—10 mA. Battery pentode—12 mA, Battery frequency changer—2 mA.
Mains pentode~40 mA.

Malns frequency changer—10 mA.
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(Continued from previous page)

obvious that the detector will be over-
loaded. On the other hand, if the anode
voltage* could be increased to 60 volts,
when the required grid bias as an L.F.
amplificr would be, say, 3 volts, then the
signal handling capacity of the detector
has been materially increased. .

The use of a higher anode voltage
necessitates the use of lower values of grid
leak and condenser, and values of .0001 mfd
and 100,000 ohms should be used with large
anode voltages.

The obvious test for detector overloading
is a milliammeter in the anode circuit, when
kicks in the reading will indicate overload-
ing.

The input may be lowered to the detector
by reducing the amplification of the H.F.
stage or using a lower value of coupling
condenser if tuned - grid coupling is em-
ployed.

(b) Instability.—The detectér valve anode
circuit is the one which usually calls for
1mnost decoupling, as it is here that the H.F.
currents are ‘sorted out’” from the
requircd L.F. ones.

Extra decoupling should be added with-~

out, if possible, altering the anode voltage
applied to the valve, and this is most
easily carried out by adding another
decoupling condenser in parallel with C5
in Fig. 7. It may also be necessary to
increase the value of the decoupling
resistance R2 or to add another in series
with it if the resistance is used for coupling
purposes, but this should be done with
great caution because the anode voltage
will be thereby reduced. In the case of
2 resistance-capacity coupled amplifier it
is often possible to add extra decoupling by
reducing the value of the coupling resistance
and then adding another resistance in series
to bring the total resistance in the circuit

back to the previous value, and joining a
large capacity condenser between the junc-
tion of these two resistances and earth.

. The presencc of H.F. currents in the
detector anode are often a frequent source
of instability and distortion, and the H.F.
choke, the by-pass condenser C4 (Fig. 7),
and the reaction circuit should be tested
for continuity andjor leakage as the case
may be. An easy method of ascertaining
whether the presenco of H.F. cmirents is
the cause of thc instability is to feed the
detector valve grid direct from a pick-up.
If the quality of reproduction is good and
free from distortion, it is a good indication
that the instability on radio is due to the
presence of H.F. currents in the detector
anode circuit, and therefore in the subse-
quent L.F. stages of the recciver.

Under the heading of distortion and
instability we must include microphony.
This consists of the building up of a low-

SUMMARY—2
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frequency howl due to the use of a valve
whose electrodes are not firmly fixed. The
only real remedy is replacement of the
valve, but a cure may sometimes be effected
by removing the loudspeaker from the
cabinet, or by wedging the valve in some
way.

(¢c) Faulty reaclion.—Reaction faults
were fully discussed on pages 783 and 784
of our issue of March 7th, 1936, and atten-
tion is directed to that article. They may
be briefly summarised, howcver, as follows :

Insufficient reaction.—This is probably
due to the use of.too low a value of H.T.,
too high a value of by-pass condenser, too
low a value of reaction condenser, faulty
H.F. choke and decoupling condenser, or
wrong values of grid leak and condenser.

Reaction too fierce.—The probable causes
of this are too high a valuc of H.T., too low
a value of by-pass condenser, too high a
value of grid condenser, or may be some-
times cured by the inclusion of a small

January™ 15th, 1938

When ganging a straight receiver em
ploying a triode detector and reaction, it
is essential to do so with the H.F. amplifica-
tion reduced to a workable minimum and
the reaction control advanced so that the
detector is on the verge of oecillation.
Under such conditions, the detector circuit
is in its most selective state and it is possible
to get the trimming very exact. Bad selec-
tivity is often a direct result of trying to
gang the receiver with maximum H.F.
amplification and no reaction, resulting,
more often than not, in double-humped tun-
ing and badly mismatched tuning circuits.

Diode detectors and A.V.C.—All diode
detectors are subject to the same faults, at
least as far as detection and A.V.C. are
concerned, and only differ in that some are
used simply as detectors and others incor-
porate an amplifier. For the sake of sim-
plicity we will consider here a double-diode
circuit, as shewn in Fig. 8. It will be noted
that no H.T. voltages are used, and the first
steps must be to check
the L.T. and the delay

£ 3

voltage applied to the
cathode.

We will assume that
the I.F. valve is tested
and passed O.K. and
that the IF. trans-
former is in good order
and correctly set. The
easiest method of test-
ing a diode detector
where A.V.C. is in use
is to inserv a milliam-

meter in the anode
circuit of one of the

=

Fig. 8—The A.V.C. circuit of a superhet receiver which may be
tested as described in this article.

non-inductive resistance of about 250/500
ohms in series with the reaction circuit.

Reaction only effective on one waveband.—
This should be treated for as described for
insufficient reaction, but if then found to
be too fierce on the other waveband, a
small stopping resistance should be in-
cluded and the value of this adjusted to
give smooth reaction on both wavebands.

Reaction only effective over parl of a
waveband.—Increase the H.T. slightly and
try different values of by-pass condenser.

Reaction flallens tuming.—Reverse con-
nections to the reaction coil or econnections
to the two sets of fixed plates if a differ-
ential condenser is in use.

Hand-capacity effects.—Connect reaction
condenser between the ‘“carth’ side of
the coil, or, if this is already done, make
sure that there is a good connection to the
H.T. negative line and that the receiver
is effectively earthed.

Refercnce should be made to Fig. 7,
which shows the steps
to be taken should

Fault. Triode detector. [ Biode detector. reaction prove faulty
r ) n any way.
Complete|Shorted coil or condenser.{ Open or shorted diode re- ol
failure Shorted H.F. choke, Shorted sistance. Open  velume (d) Bad selectivity.—
tuning condenser. Shorted | control. This'may be caused by
| by-pass condenser. overloading, giving rise
Intermittent | Leaky grid condenser. Faulty | Defective volume control. | tO double-humpt;unmg,
failurs gridd feak. Leaky anode Leaking by-pass condenlse;. reverse connections of
condenser. Loose connec- High resistance in L.F. E Q
tions on cuil. L I secondary. A.V.C. neiwork the reaction c01], t(.)o
defective. large a value of grid
Instabilit Fault id leak d I.F t of ali t. Fault couphng condenser, o
nstability aulty grid leak or condenser. | I.F. out of alignment. Faulty
Faulty reaction circuit. A.V.C. network. Defective topd larg(:l a value lf(l)f
Faulty H.F, choka. Leaky 6 load resistance. grid condenser. The
by-pass condenser. lnsuf—l coupling condenser and
ficient decoupling.

the grid condenser

.
Distortion |Valve overicading.
hump tuning. Fau'ty anodz
| resistance. Faully H.F.

choka. Fa

Double- ! Leaky coupling condenser.
Leaky by-pass condenser.
Loay resistance too high.

may both»>be tapped
down the coil, often
with very improved

Ity A.Y.C. nelwork.
n. g results.

controlled valves or a
voltmeter across a cath-
ode resistance. An
observation of the
changing anode current
or bias '~ volts will
enable the actual control bias to be read
off and hence will show whether the diode
detector is functioning properly. Should
it not be, tests should be made on the
resistances and condenser comprising the
A.V.C. circuit. )

It is probable that a fault in the A.V.C.
circuit will have no effect other than to
remove the control, but it is possible that a
faulty resistance willisolate the grids of t
control valves from the earth line, and
result in severe hum and/or distortion duec
to a controlled valve or valves having a
free grid.

Checking the A.V.C. action of a diode
detector is practically the only method for
an amateur to test that stage.

Some time ago, the author had occasion
to service a very well-known make of
superheterodyne receiver with diode de-
tector and delayed A.V.C. The trouble
was a sudden falling off in volume and
severe distortion. Naturally, the output
stage first received attention, but this was
found to be in good order. A test of the
H.F., frequency changer and IF. stages
proved that all valves were functioning
properly, and it was not untila milliammeter
was inserted in the anode of one of the
controlled valves that it was noticed that
there was no change in anode current even
when a very strong signal (the local station)
was tuned in. This directed attention to
the last valve to be suspected—the simple
diode detector—and a test of this valve
showed that one of the anodes had sagged
and was shorted to the cathode. The
substitution of a new valve effected a
speedy cure, and this example is givén to
show that, even with the limited tests
available, faults in a diode detector may
easily be located.

(To be continued)



January 15ih,_ 1938

Toward

- Standardisation

This Article Refers Partficularly to the “lInternational” Series of Octal-based Valves,
but-Suggests that Greater Uniformity of Valve Bases and Connections is Urgently Needed

PRACTICAL AND ‘AMATEUR WIRELESS

Valve

By FRANK PRESTON

HE number of different types of valve
available is bewildering to the
technician who is daily in touch

with them. How much more so to the
average constructor ? It is not only that
there are so many varieties, such as penta-
grids, variable-mu pentodes, screen pen-
todes, triodes, low-frequency pentodes,
tetrodes, and rectifiers—to mention just a
few—but that there is such a multiplicity
of valve bases and systems of connection.
Additionally, there are ranges of valves
for operation with filament or heater
voltages of 2, 4, 6.3, 13, 20, 26, 35, 40, and
mains voltages. Valves of thesc ratings are
actually made and used in this country,
but if those used in other countries were
included the variety would be still more
confusing.

Infinite Variety

Until comparatively recent times, even
British battery valves were made for fila-
ment voltages of 2, 4 and 6 ; some valves

with the latter ratings are still to be’

obtained , although not generally listed as
standard. Fortunately, valves for battery
operation arc nearly all now made for 2-volt
filament operation, and the passing of the
other obsolescent types is to be applauded.
Manufacturers have apparently been able
to draw up certain standards in this
respect and agree to co-operate to maintain
them. Is it, then, too much to hope that
it will eventually be found possible to
standardise a particular form of base with
a certain number of pins or other means of
connection ? Such a step would be greatly
in the interests of home construction, and
would simplify replacement to a consider-
able extent. i

A “ Standard ” Base ?

As it is, we have four-pin, seven-pin, and
nine-pin valwes in regular use. It should
not be difficult to have a fixed number of
pins for valves of all types; some of the
pins would not be used in many cases, but
the constructor could soon memorise the
connections if pins in certain positions were
invariably used for filament or heater,
cathode, control grid, scrcen grid, anode,
etc. It should not be out of the question,
for example, to have two adjacent pins in
a set position for the filament or hcater
connections; then, running round the
holder in, say, a clockwise direction, to have
the next pin for the ecathode (when used),
next for the second grid—going outward
from the cathode, next for the third grid
and the next for the anode; the control
grid, or first grid, would, for prefercnce, be
joined to the top cap. :

Very probably there are objections to
the arrangement exactly as deseribed, but
it would appear that the principle could be
adopted without any insurmountable tech-
‘nical difficulty. Unfortunately, a number
of years would have to elapse before valves
of this type could be used on a large scale,

since receivers already built would require
replacement valves for some time.

Such an objection would not be very
pronounced as far as the constructor is
concerned, however, for hc would find
little trouble in fitting suitable holders and
modifying the connections as and when
valve replacement hecame nccessary. Be-
fore a scheme such as that outlined—some-
what baldly—could be put into operation
it would be necessary for valve manu-
facturers throughout the world, or, at
least, those in this country;, to agree to a
“ gtandard.” But the end should fully
justify the means.

Whether a system of this nature can or
cannot be adopted, it is evident that many
alterations will have to be made before

SCREENED
PENTODE

HEPTODE

AN ]
&I

TOPCAP

DOUBLE- |

ouTPuT
TETRODE,

\TO'P'CAP

Fig. 2—Under-base connections for a few ftygical  International”

octal valves.

the seience can be fully developed. And
if any one valve hase could be adopted
that eould be used for every type of valve,
battery and maing, a great and valuable
step would have been taken.

Octal-base Valves

It is freely admitted that the suggestions
made above are not entirely original, for
the recent introduction into this country

of the so-
called *In-
ternational *’
range of
valves with
octal base
followsrough-
ly the princi-

le described. © As yet, this range of
valves is not particularly well known to
constructors, many of whem will find it
descrving of consideration. Briefly, the
idea is that every valve in the range has
an eight-pin base of the type illustrated in
Fig. 1, and that the method of electrode
connection is substantially the same:
throughout the range.

It will be seen that, in addition to the
pins, thereis a central
projection which is
circular in section,
but provided with a
projecting key to cor-
respond with a
shaped hole in the
centre of the valve-
holder. Asthe centre
projection extends
beyond the pins the
valve ‘cannot be in-
serted into the holder
incorrectly, and the
accurate location of
the pins with the
sockets can be
effccted without any
difficulty whether or
not the holder is
clearly visible.

The next import:
ant point concerning
these valves is that
they each have an
indirectly - heated
cathode, and the
majority have a
heater rated at 6.3
volts. As a result,
they can be used ina
set for battery, A.C.,
DC, or AC/D.C
operation. ’

Originally de-
veloped inthc U.S.A.,
these octal-based
valves were intended
_principally for use
in car-radio scts—
the majority of
American cars have
a 6-volt battery. Although rated at 6.3
volts, they operate efficiently on voltages
between about 5.5 and 6.3.

Fig. 1.—The base and
holder for an octal valve.

Complete Ranges

A full range of valves requiring a heater
current of .3 amp. is obtainable, from a
heptode frequeney-changer to an output
tetrode and rectifier. This mcans that
they can conveniently be used in a D.C.
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or A.C./D.C. rceeiver, especially since there
is a wide range of .3-amp. barretters. In
this case, however, the output tetrode has
2 26-volt heater, the rectifier having a
39-volt heater. This does not complicate
matters in the slightest when the heaters
are connected in series. :

There is also a full range suitable for
A.C. or battery operation. All except
rectifier can be had with a 6.3-volt heater,
the rectifier having a 5-volt heater. In this
case, however. the heater-current ratings
vary, since the output tetrode requires
.7 or 1.27 amp., according to the particular
valve chosen. If the receiver were being
operated from a car battery the rectifier
would probably not be used, high-tension
being derived from 4 vibrator unit, and if
the set were for A.C. operation a separate
transformer winding would in any case be
required, and this could be designed for
b volts as easily as for any other figure.

It will be seen, therefore, that thesc
¢ International ” octal-based valves have
a wide range of application. In general,
their characteristics are not quite as good
as those of the better-known A.C. and
Universal valves, but this is not necessarily
a disadvantage. In one respect it is a
decided advantage, due to the fact that the
valves of similar type can be turned out
of the factory with more uniform character-
istics. Additionally, the design of a receiver
using them is somewhat simplified because
stability is more easily ensured. The
slightly lower overall amplification pro-
vided by each valve in the set results in
reduced likelihood of instability and makes
it possible to use more highly cfficient
coupling components.

Connections

Fig. 2 shows the connections, on the
underside of the valveholder or valve base,
for a few types of octal valve. From these
it will be seen that in every case the
heater is joined to terminals 2 and 7, the
control grid to the top cap, and the screen
grid (except in the case of the triode) to
terminal 4 ; the anode is joined to terminal
4 in the triode. Little difficulty will be
found in mmemorising the connections if it
is remembered that pin number 1 is above
and just to the right of the key on the
centre projeetion, and that the pins are
numbered from' 1 to 8 in a clockiise
direction when looking at the underside
of the valve base or holder. The con-
nections then are:. 1. metallising (when
provided) ; 2. heater; 3. anode; 4.screen-
grid or diode anode; &. oscillator grid,
suppressor grid or diode anode ; 6. oscillator
anode ; 7. heater; 8. cathode. . There are,
as can be seen, one or two slight exceptions,
but these apply only to valves not fitted
with a top cap.

The Hivac Harries All-Stage Valve, al-
though not quite on the same lines as
ordinary modern valves does, of course,
tackle the problem successfully from a
different angle.

THE WIRELESS CONSTRUCTOR'S

ENCYCLOPAEDIA

By F. J. CAMM 4th
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A Radio-equipped Ambulance

IN the majority of hospitals and nursing

homer, wirelesssets are already installed,
Dut an advance on this has been made by
the No. 44 (Acton and Hammersmith)
Division, St. John Ambulance Brigade,
which, under the command of Superin-
tendent T. S. Appleton, has had installed
in their Vauxhall 27 h.p. ambulance, a
standard Philco single unit car radio
receiver with built-in louslspeaker in tho
driver's cabin, and an extra loudspeaker
installed inside the ambulance. This is
shown in the top left of the accompanying
illustration, Fig. 2, and has a special switch
to enable it to be controlled from inside the
ambulance.

The radio is an endeavour to relieve the
monotony of convalescent patients when

conveying them “on long journeys, and it
will also provide relaxation for the driver
and attendants during the many hours of
waiting necessary in their sphere of activi-

ties. In cases of national eniergency,

ambulances so equipped will prove most
useful. The expensc of the in:tallation has-
been met by Sergeant J. R. Appleton, and
three of his colleagues of the 44th Divicion
Transport Section. X

It is interest.ng to note that Superin-

Fig. 1.—(left) A radio-equipped
ambulance, and Fig. 2 (above}—

a view of the interior.

tendent T. S. Appleton was the Officer-in-
charge of the St. John Ambulance Brigade
stretcher party which conveyed the lats
King George V from Buckingham Palace to
Bognor during his serious illness of 1933.

DC. Eliminators and Modern
Receivers

ODERN battery receivers are very
economical in high-tension con-

sumption, so economical in fact-

that the average threc-valve straight set
consumes only about seven to eight milli-
amps, and many three- and four-valve
superhets take less than ten milliamps.

This is very desirable from the battery
user’s point of view, but often gives rise to
trouble when the high-tension supply is
taken from D.C. mains. The ordinary
D.C. eliminator is simply a smoothing
system and a 'voltage-dropping resistance ;
therefore it follows that the output voltage
to the receiver is inversely proportional
to the current. '

Reducing Applied Voltage

The average good class D.C. eliminator
has an output of about 120 volts at 20
milliamps when working on a mains voltage
of 240. A simple application of Ohms
Law will show that if the output current
is reduced to ten milliamps the voltage
will rise to 180. Since the set will take more
current if the HT. voltage goes up, the
voltage will not rise quite so high, and will
probably settle down at, say, 13 milliamps
at 160 volts.

The modern receiver is a sensitive
device—particularly the superhet—and can-

_bringing about this reduction:

not be expected to remain stable abd the
excessive H.T. voltage of 160 or so; in-
stability or self oscillation is the result. A
reduction in the applied voltage is the
obvious cure, and there are two ways of
C . (1) By
inserting a suitable resistancc in serics
with the maximum tapping, an arrangement
which has the advantage of economy of
current consumption, but the disadvantage
that it increases the external ancde circuit
impedance and makes voltage regulation
more imperfect ; (2) By connecting a resist-
ance from the maximum tapping to H.T.—
having a value that will pass the difference
between the nominal ecliminator output
and the current consumption of the
receiver. ]

An example will make the proeedure
quite clear. If the receiver consumes
10 mA and the nominal eliminator output
is given as 20 mA, the resistance should be
12,000 ohms—2-watt rating.

A similar difficulty may be met with
when using certain types of A.C. mains
unit in which low-voltage tappings are
provided by means of series resistances.
The current ratings at these points shou!d
be carefully studied, as they act in a similar
manner to the series resistance mentioned
above in the D.C. unit.
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EFORE we settle down to our task of
describing a few suitable types of
L.F.-amplifier unit we want-to take

to task the draughtsman who prepared the
drawings for our article in the issue dated
December 25th. We can only conclude
that he was imbued with the festive spirit
when he drew Figs. § and 6, for he showed
the by-pass condenser for the A.V.C.
decoupling resistor connected between the
wrong end of that resistor and earth. Up
to the time of writing we have not received
any letters of complaint from our readers,
go perhaps they were too interested in
turkeys and pudding to give their minds
to such mundane matters as constructional
radio.

If you turn back to the two figures in
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Fig. 1.—Circuit for a resistance-coupled
pentode amplifier.

question you will see that the .1-mfd.
by-pass condenser is virtually short-
circuiting the load resistor, and therefore
“ absorbing ’ the rectified output from the
““ Westector.” This condenser should, of
course, have been joined between the lower
end of the resistor and the earth line ; the
other corresponding by-pass condensers
are correctly connected to act as by-passes
across the resistors concerned. TForgive
the slip and refrain from writing those
abusive words that might have been on the
tips of your pens.

Choice of Circuit

So much for that—and now the question
of the final unit. What type of amplifier
do you prefer: a resistance-coupled pen-
tode, a pentode with transformer coupling,
or a .two-stage triode amplifier with
resistance coupling ? Any of these can be
used suitably, and circuits for each are
given in Figs. 1, 2 and 3. All are of per-
fectly simple form, and all are standard in
most respects. The resistance-coupled
pentode is the least expensive to build and
will provide a fair output. If you generally
use 'phones for DX work it is probably the
best, but 4t will not give particularly good
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rt Wave
Section

MAKING THE L..F.-AMPLIFIER UNIT.

In this Concluding Article of the Short Series, ‘‘ The
Experimenters’’ Give Constructional Details of an
Amplifier Unit to Complete the Battery-operated Short-
wave Superhet that has Formed the Subject of Previous

Articles.

speaker reception of the more distant
transmissions. I
The transformer-coupled pentode (Fig. 2)

57 74& gw%méw;t

will give a similar output to that obtained
by employing a couple of R.C. triodes, but
itis a little more * tieklish,” perhaps. Any
small transformer can be used, due to the
fact that it is resistance-fed by the load or
anode resistance (according to whether you
used a valve or ‘‘ Westector’’ as second
detector) and the .05-mfd. grid condenser
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Fig. 2—~How a resistance-fed transformer
can be used in a circuit similar to that in
Fig. 1.

in the detector unit. A ratio of 1 to 5 will
provide the greatest volume, but the
difference between that and a ratio of
1 to 3.5 is not great in practice.
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Fig. 3.—A two-tricde amplifier in which both
stages are resislance-capag'ly coupled.

Decoupling

We must confess that our experience of
transformer-coupled output pentodes in
short-wave receivers has not been par-
ticularly satisfactory. This has becn
mainly because therc has often been a
form of L.F. instability, which has not
always been removed by connecting a
by-pass condenser between the anode and
earth and shunting the H.T. supply with
a 2-mfd. condenser. However, we have
found the circuit shown in Fig. 2 perfectly
satisfactory in conjunction with the previ-
ous units described. You will see that in
both pentode circuits we have shown the
auxiliary grid as being decoupled by means
of a 2,000-ohm fixed resistor and 2-mfd.
by-pass condenser. Additionally, we have
indicated a .002-mfd. fixed condenser
between the anode and earth, as well as
a 100,000-ohm *‘stopper > resistor in the
grid circuit.

The object of both of the latter is to
prevent H.F. from causing unstable work-
ing. The “stopper” resistor tends to
prevent any H.F. in the low-frequency
output from the second detector from
entering the amplifier, whilst the by-pass
condenser serves to provide an easy leakage
path to earth for any stray H.F. that
escapes. You might think that we arc
being over-fastidious in employing both
of these; if you do, try the effect of
omitting one or both. There might appear
to be little or no difference in results, but
it is better to be cautious than careless
when dealing with short waves.

Wiring

Fig. 4 shows the practical connections
and component arrangement of the circuit
shown in Fig. 1, and from

this you will notice that a grid-
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bias battery is mounted in a pair
of clips on the chassis. This saves
the necessity for adding to the
terminal-socket connectors, besides
making the battery readily accessi-
ble when adjustments are being
made. It will also be seen that a
Q.M.B. on-off switch is included in
the L.T. positive lead. The switch
is operative on all of the units due
to the L.T. current having to pass
through the L.F. unit before it can
reach the preceding stages.

We do not show the practical
connectionsfor circuit Fig. 2. They
will be obvious from Figs. 2 and
4, since they resemble very closely
those shown in Fig, 4, The only
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LT+

HT+2
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Fig. 4. —Practical wiring plan Jor the cireuit in Fig. 1.

major difference is that the .25-
megohm grid leak is replaced by the
(Continued overleaf)
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transformer, The few components required
can be of any standard type, the condensers
being tubular for the .002-mfd. and ordinary
“ paper’’ type for the 2 mfd. - Resistors
should be of the metallised or composition
type, and may be rated at either 1 or
4 watt. The latter are cheaper, but are
not always as readily obtainable. It can
be seen that the terminal-socket strips are
arranged in exactly the same positions as
on the other units, so that they “line up.”

Pentode Types

One point that might not be perfectly
clear is that two different pentode types are
shown for the two circuits. That for the
resistance-coupled circuit is of the so-
called high-efticiency type which gives a
high degrec of amplification without having
a very great ‘ handling >’ capacity, whilst
that used after a transformer gives slightly
less amplification, but is able to deal with
the larger input- produced by the trans-
former, and has a greater maximum un-
distorted output. For the Fig. 1 circuit, a
pentode -such as the Cossor 220 H.P.T.
is suggested, and for Fig. 2 we suggest a
valve of the class represented by the
Cossor 220 P.T. If you wish to use the more
modern tetrodes you can clioose an Osram
K.T. 21, or a Hivac Y 220 in place of the
220 H.P.T. - 'There is no Osram equivalent
of the 220 P.T., but the Hivac Z. 220 has
similar characteristics.

Connections for all of the valves mentioned
are the same, and as shown in Fig. 4,
although there is no suppressor grid in the
tetrodes ; in the pentodes this is internally
joined to the filament and so can be ignored
for purposes of wiring.

H.T.-Current Requirements

It is important to remember the anode-
current requirements of the various valves,
for they differ rather widely. At 150
volts H.T. the combined anode and auxiliary
grid current and appropriate G.B. voltage
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obtained from the transformer-coupled
pentode, assuming a fairly high input, but it
will probably be rather greater when using
the *“ Westector’’ as second detector. In
addition, quality will often be found slightly
better. Another important consideration
is that there will be far less likelihood of
instability or ‘‘ hawling,”” due to the lower
step-up provided by each- of the valves.
It is also better when pick-up conneetions

are to be provided. Consequently, if you -

can spare the extra .1 amp. required from
the L.T. supply, we should be inclined to
recommend this circuit.

It includes the * stopper ’’ resistance and
anode by-pass condenser used in the other

50,000

Fig. 6.—Circuit of the inexpensive transmitfer

described in a letter from Mr. V. H. Thomas.

two circuits and requires an L.F. valve
and a small power valve. Suitable types in
the Cossor range are 210 L.F. for the first
stage and 220 P. for the second. There
are many other valves of all makes that can
satisfactorily be used as alternatives. When
employing the valves mentioned the total
anode-current consumption with 150 volts
H.T. will amount to about 13 mA when the
first is given 1} volts G.B., and the second,
7% volts. By reducing the H.T. voltage to
120 and cutting down the voltage to G.B.2
to 4} or 6 the total consumption of H.T.
can be brought down to below 10 mA.
Connections and a suitable chassis layout
for this circuit are shown in Fig. §; in

to those shown in

ni- Fig. 4.
il That completes
1+ this particular

series of articles,
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which we believe
has created a good
deal of interest.
We only hope that
those who make
the units will find
them successful ;
whether they do or
not weshall be glad
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and to offer any
further advice that
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Fig. 5.—Practical layout and wiring plan fo‘rF!.hc gwo—valve amplifier
ig.

shown in theoretical form in

for the valves referred to are: Cossor 220
HPT, 95 mA and —4.5 volts; 220
P.T., 23 mA and —9 voits; Osram K.T.21,
6.4 mA and—2.5 volts; Hivac Y.220,
11.8 mA. and —4.5 volts ; Z.220, 20.1 mA.
and —6 volts. These figurds will, of course,
be modified to a certain extent if the more
usual H.T. voltage of 120 is employed.

Two Triodes

If you have no objection to the use of
two L.T. valves, the circuit shown in Fig.
3, will be found very satisfactory. The
output will not bo quite as great as that

might be desired.

Inexpensive
ransmitter
A subject that will occupy our attention
for the next few wecks is that of simple
transmitters and, particularly, of an casily-
made transeeiver. We have received many
requests for articles on this subject, and it is
one in which we have been keenly intercsted
for a long number of years. .So if there are
any aspects of it that interest you, write
and tell us. If you have carried out any
interesting experiments along these lines,
tell us about them so that we ean pass
along the information to fellow readers.
In the meantime, we will refer to a very
interesting letter received from AMr. V. H.

January 15th, 1938

Thomas, of Aldershot, who has an * arti-
ficial >’ licence used with the letters 2CUR.
He writes: *‘ Perhaps some of the readers

. would be interested in- a circuit of a
transmitter that is in use here. The circuit
is shown on the attached sheet.”” We repro-
duce Mr. Thomas’ diagram in Fig. 6.
One of the most interesting features is that
the outfit was built at a total cost of 10s. 8d.
—can you beat that ?

A few of the details culled from our corres-
pondent’s letter are as follow: Coil Ll is
wound on a valve base, and consists of 12
turns of 22-gauge enamelled wire; valve
can be any battery power valve; jacks
ean be inserted at X ;—X in the H.T. lead
is for a key, and X in the grid lead is for the
secondary of a microphone transformer ;
the note of C.W., if the grid is slightly
detuned, is almost as good as when using a
crystal ; eight watts can easily be put on
the plate.

Unfortunately the space at our disposal
does not permit of our giving all of the
details supplied by Mr. Thomas, but4f any
readers require more complete particulars
we shall be glad to forward them.

Please don’t forget, you *‘ hams,’”’ that
we shall be glad to hear from you. 73’s;
dah-de-dah.

NEW B.B.C. STATIONS

E are informed that sites have
now been purchased for the two
new B.B.C. transmitting stations,

one of high and one of medium power,
which are to be constructed to radiate a
Regional programme to the South Coast and
South-West of England.

- The high-power station will be situated
in South Devon, near Start Point. The
power used will be 100 kilowatts on a wave-
length of 285.7 metres (1,050 kilocycles per
second), temporarily in use by the West of
England Regional transmitter at Washford.
There will be two masts, each 500 feet high,
one used as the aerial and the other as a
reflector to reduce the strength of radiation
over the sea to the south, and to give a
corresponding increase in other directions.
It is anticipated that the area served will
include coastal distriets from the south-west
of Cornwall to Sussex, as well as Dorset and
the southern parts of Cornwall, Devonshire,
Hampshire and Wiltshire.

The building will be similar in design to
that at Stagshaw, near Newcastle, and the
station will be known as Start Point. Pre-
liminary constructional work has begun,
and it i3 hoped that the station will be
completed early in 1939.

The other station radiating the same
programme will be of medium power, and
situated near Clevedon, in Somerset. It will
gerve areas around Bristol and the northern
and western parts of Somerset which cannot
be covered Ly Start Point.

This station, which will be called Cleve-
don, will, it is hoped, be ready about the
same time as Start Point, and will use the
wavelength of 203.5 metres (1,474 kilo-
cycles per second), at present shared by the
transmitters at Plymouth and Bourne-
mouth. These two transmitters will be
closed ‘down when Start Point opens, the
small areas they serve being adequately
covered by Start Point.

TELEVISION AND
SHORT-WAVE HANDBOOK
By F. J. CAMM
3/6, or 4/- by post from
George Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.
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A Set for Everybody

. L. N,, of Liverpool, opines that
“The Experimenters” have
been assailed for so many different
kinds of sets—some want quality, some
great power, others all-wave super-
hets, others don’t quite know what
they want—that to please everyone
he suggests that we build a set like
the one shown in the sketch. Builders
could then have their photographs
taken and the result published. This
reader forgets that all genuine con-
structors are like the Irishman : give
him what he wants, and he doesn’t
want it

Jokes

HIS one from R. B., of Ferry-
hill :

1 had just begun to get interested
in short-wave wireless, when a friend,
learning of this, asked me to have
a look at-his set which had developed
an annoying rattle when any volume
was turned on. Going down with an
air of the professional service man,
I began to test the set (with the aid of
Newnes’ ¢ Constructors’ Encyclo-
pxdia.’),  After struggling on for
a short time I decided to get down
to brass tacks, and began shifting the
articles from the sideboard ; mean-
while, I left the set full on (with the
rattle continuing). On shifting an
old mouth-organ top from the former,
hey, presto! it worked wonders, and
I returned home more sober (in
mind).”

G.P.O. Radio Relays

IR WALTER WOMERSLEY,
the Assistant Postmaster-General,
recently announced in the House of
Commons that the Government pro-
pose to introduce a broadcast relay
service at Southampton during 1938.
This service is to form part of the
practical experimental work in wire
distribution of broadcast programmes

By Thermion

with which the Post Office was en-
trusted, under the recommendations
of the Ullswater Committee on broad-
casting in 1935.

It would seem that the Post Office
intends to give subscribers a choice
of four programmes—probably the
National and Regional, and two
foreign programmes, whereas most of
the present private relay systems
provide only two alternative pro-
grammes. I also learn that the Post
Office intends to try the experiment of
distributing these programmes on
to the telephone system without inter-
ference with the normal telephone
service. 'The probable cost is 1s. 6d.
a week, and a small initial payment
for the installation. The subscriber
will provide his own loudspeaker.
The service will probably be opened
some time during the next autumn.

Does this sound the death knell of

A set that will please every reader, according to

the private relay system? Does it
mean the end of commercial wireless
apparatus ? It would seem so, if the
Post Office carries out its intention of
selling wireless in the same way as it
now. sells telephones.  Personally, 1
hope that the greatest opposition will
be raised against this absorption of the
private enterprises. You will remem-
ber that a few wecks ago I wrote my
views on this question of the cen-
tralisation of commercial undertakings

of which the Grid System was one of
the first. The public seldom cares
two hoots about their liberty until it
has been taken away from them. The
electrical undertakings have really
been nationalised. Wireless has been
grabbed by the Government as far as
broadcasting is concerned, and now
they wish to butt in on the supply
of apparatus, or, alternatively, to
supply a service which will render the
purchase of a wireless set unnecessary.
This must eventually connote an
increase in taxation, particularly on
earned income, for if fewer people are
earning money, those in work must
pay more. It is a scandalous thing
for the Post Office and the B.B.C. to
compete with commercial under-
takings. The Government is now in
the publishing and electrical trades,
as well as a number of others. Where
isitall going toend ? I have no doubt
that the Radio Manufacturers’ Asso-
ciation will have a great deal to say
about this proposal, which you per-
ceive is going to be tried out on the
South Coast,
where little local
opposition is likely
to be raised. Thus,
havinginserted
the thin end of
the wedge in a
number of out-
lying districts,
the system will
converge upon
busy centres like
London until be-
fore we know
where we are we

shall be com-
pelled to instal
wirelesss in the

F. L. N, of Liverpool. same way as we

now have the telephone installed.
Quite frankly I do not like the idea.
It will throttle individual enterprise
and invention, and we shall be com-
pelled to listen to carefully-devised
programmes probably of a propa-
ganda nature. If you think as I do
about this the proper thing to do is
to write to your Member of Parlia-
ment and express your views, instruct-
ing him how to vote and to raise
the matter in Parliament.
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Another Joke
. J. T., of London, E.2, sends me

the following : © The other day ¥

whilst mending a friend’s set I stood
back in bewilderment and scratched
my head. ©Stuck?’ asked my friend.
‘No! Technical (h)itch,’ I replied.”
Here are two more from A, M. W.;
of Wallasey :

“A ‘trade’ man, when install-
ing a midget American set, |was
asked by the rather elderly lady of
the house, whether she would be
able to get the whole of an orchestra
in at one time as the set, being so
small, -might not accommodate
them!! The other, also about a
midget receiver, I heard recently but
cannot vouch for its truth. ‘The little
set had been rather ‘ill’ and
needed a new valve. When this was
inserted, the dealer stood the set on
the table for the °try-out’ ‘Oh,
‘no, it doesn’t go there,” he was told.
‘We hang it up at the top of the
window which we leave open so
that it will get more waves into it,
because it’s such a small set.’

‘ Gravitating from the less to the
more serious things of this world I
would like to express my complete
joy at the fate of the crooner depicted
in the stew-pot. I wonder if he still
said, ‘I are stew,” as he usually
does when he wants to convey the
idea of ‘ I asked you’? Not that it’s
quite grammatical, but what can you
expect from a crooner ? I would not
go so far as to say that the dance
music should accompany him to his
sticky end, as some of it is very good.
There we are in slight discord, but
there is harmony again on the subjéct
of television, and on the component
question. I mentioned a scheme
whereby the half-hearted dealer could
be stimulated to carry a large stock
of modern components, or snuffed
from business altogether, but nobody
seems to have had any opinions about
it. All the main dealers in Liverpool
restricted their sales to commercial
sets only long ago, and now sell
mostly furniture, while proudly dis-
playing flashing neon and mercury
vapour signs, to the effect that they
are ‘ sound and vision experts.’” The
easy instalment system and the com-
bined cheapness and high efficiency of
modern commercial sets are slowly
damping the home constructor’s spark
of enthusiasm, so, Thermion, sece
what you can do about the pro-

duction of much cheaper com-
ponents.”
“ Phew ! ”
«“ HAT about this one ? I can

assure you it’s true,” says
E. H. S,, of Malta. “ A fellow here
was working on a chassis adjusting

Slash-lamp
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Extra Mains Windings

A RECEIVER was recently serviced

and put into working order, afier
which the user decided to modify the set
lo obtain the advantage of a further L.F.
siage. The heater winding on the mains
transformer would not deliver an additional
1 amp. without a rather severe drop in
the voltage output, and this gave reduced
efficiency.  This trouble was overcome by
winding a new 4-volt wirlding over the
existing iransformer, only 32 turns being
needed and these being wound over the
core and windings as a simple hank.
The result was an improvement on that
obtained when the existing heater winding
was employed to run all the valves, and it
is worth while remembering that when-
ever a slight additional voltage is needed
in an A.C. receiver, this method of obtain-
ing the additional wvolts may often be
employed. It should not, however, be
adopted when voltages higher than about
10 are needed, and the tnsulation should be
given particular attention.

Speakets In Phase
WHEN using two speakers of the cone
type in tandem it is essential that
the two cones should mové in and out
together, otherwise there is a cancelling-
out effect. ~Many amateurs find difficulty
in seeing the movement sufficiently well to
decide whether or not they are in step.
To overcome 'this difficulty the speakers
should be disconnected from the receiver
and connected to a 1.5-volt cell (from a
or grid-bias battery), and
when the connection is made and broken,
the cone will make a single movement in
either direction, thus simplifying the matter.
If the speakers are not in step, the con-
nections to one of the speech coils should
be reversed.

Mathematical Accuracy
N many radio calculations accuracy is
essential, but there are many in-
stances where only a rough approximation
is quite satisfactory for all normal pur-
poses.  In the matter of wavelengths in

metres and frequency there is no need for

perfect accuracy unless a’ very accurately
laboratory-calibrated instrument is being
used, such as a wavemeler, Then, in
order to oblain an exact conversion from

Sfrequency into wavelength it should be

remembered that the usual rule of dividing
the frequency in kilocycles into 300,000,000
s only approximale. If an exact con-
version s vequired the figure to employ
s 299,820,000, and for changing wave-
lengths inlo frequency the same figure
1s divided by the number of metres.

and ganging up some circuits, when
a bead of perspiration dropped from
his nose and trickled neatly against
the end of a resistance in the H.T.
circuit, thereby shorting his H.T. to
fil. pos. and fusing the valve fila-
ments. Rather an expensive event
for him ; consequently said chassis is
now back in the junk-box. He’s an
unlucky fellow. He was adjusting a
transmitter yesterday and touched the
acrial condenser contact accidentally,
and was flung right across the room,
lacerating his arm, and now he’s so
nervous of electricity that he’s afraid
to test a_120 v. battery with his hands.
I don’t blame him either.

‘“ Well, cheerio, Thérmion. By the
way, why do you use a combination
of heat and positive elements for 'your’
nom-de-plume ? »

A Gas Set

AVING sold a dear old lady the
most expensive radio-gram. in
the shop, the assistant was visually
spending the commission when the
purchaser brought him to earth with
the remark : “ Oh, there is one little
thing I forgot to tell you. I have not
got the electricity in-; will you have
it converted for gas ?

Sunday Television
T is said that Sunday television
will start towards the. end of this
month, and my reason for thinking
so is that the television staff have been
notified that they will be required for
duty on Sundays. There is, also, the
possibility of an extra hour a day in
addition to the present three hours.
I hope that 1938 will see television
placed on a sound footing and de-
veloped to an extent that the present
highly advanced state of the science
warrants,

Visual News Tape
N American inventor hds started
aTelevision News Service which
transmits visual messages by wire.
News items are typed on a trans-
parent ribbon which is scanned by a
lens disc and photo-cell arrangement.
The electrical impulses which result
are transmitted by wire to the sub-
scribers and thrown on to screens
gft. long by 6in. wide by a mirror
drum process.

TO FIND THAT FAULT!

THE WIRELESS CONSTRUCTOR'S |
ENCYCLOPADIA
S/- or 5/6 by post {rom

Geor:;,’e Newnes, Lid., Tower House, South-
ampion St., Strand, London. W.C.2.
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An Improvised Extension Rod

THE ebonite mouthpiece from an old

pipe (long type) was utilised for this
extension rod. After filing the condenser
spindle to fit the long slot in the end of the
mouthpiece a hdle was drilled through both,

|
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and a grub screw inserted. Then, after
a rummage in the junk box, an ebonite
bracket was found, and this made a support
for the extension rod. A knob is attached
either on the small or large portion of the
mouthpiece, as shown in the inset drawing.
—GEORGE ThHoMsoN (Macclesfield).

An Aerial Condenser Dodge
RECENTLY tried out a new short-
wave set but found that reaction was
not effective. As a result of a query sent to
you I decided to try the effect of modifying
the aerial but did not wish to cut it in any

This simple dodge for providing a series acrial condenser is useful when no
spare condenser is at hand.

way.
obtained the desired effect by using a
short length of wire between the aerial
terminal and the aerial lead-in, twisting
these together for about 3ins. The degree
of twist was found quite critical and I
now have an adjustment which gives good
reaction control throughout the range
covered by the coil in use. The accompany-
ing illustration should make the idea clear
for those who wish to try out the scheme.
—D. Crust (Harrow).

FLEX FORMING
SERIES AERIAL CONDENSER

= A PAGE OF PRACTICAL HINTS

READERS

- ) 1

THAT DODGE OF YOURS!

Every Reader of ‘“PRACTICAL AND
AMATEUR WIRELESS” must Jave
originated some little dodge which would
interest other readers. Why mot pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem published
on this page we will pay half-a-guinea. Tura
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC.
TICAL. AND AMATEUR WIRELESS,”
George Newnes, Ltd,, Tower House, South
ampton Street, Strand, W.C.2, Putyour name
and address on every item. Please pote
that everv notion sent im must be original.
Mark envelopes “Radio Wrinkles,” DO
NOT enclose Queries with your wrinkles,

SPECIAL NOTICE
All wrinkles in future must be
accompanied by the coupon cut
from page iii of cover

A Vertical Aerial Anchoring Hook,

‘\,‘T"/HHJST fixing up a new vertical single-
) wire acrial at the back of my house
recently, I came up against a snag which I
was able to overcome by utilising three iron
meat hooks, as shown in the accompanying
sketch. Having procured the meat hooks,
I ascertained the thickness of the concrete
runway, and with a picce of chalk marked
out a square (d)—shown dotted—then
with a large cold chisel I hacked away the
area in the dotted lines, and proceeded to
make a suitable block of wood for the
anchoring base. The next operation was to
drill a suitable hole in the block and work
the three hooks into position; having
done this, I
placed cach
hook in the vice,
having slipped
the block along
the shanks, and
with a hammer,
bent the ends
over to form
the anchoring
feet. Placing
the whole fit-
ment into the
vice, after hav-
ing slipped the
block down into
position again,
I bound the
hooks with steel”
wire near the
heads, agd at
the base.g‘inal-
ly, I replaced

AERIAL
LEAD-IN

As T had no spare condensers 1 the whole fitment in the hole in the conerete

and re-cemented it into position, leaving it
to set before fixing the acrial.—G. J.
Dovaras (Hythe).

NEWHES’ TELEVISION AND
SHORT-WAVE HANDBCOK

3/6, or 4/- by post from
GEORGE NEWNES, Lid., Tower House,
Southampton Street, Strand, Loadon, W.C.2

g——

HALF-
GUINEA

/)

BOUND WATH
STEEL WIRE.

Methed of arranging an cnckoring look for a
vertical single-wire gerial,

A Novel Cone and Spider Protection

Fitment
TWO or three times recently I have had

the request to mend speakers damaged
by children forcing the brocade to such an
extent that this gives, with obvious bad
results. Consequently, I fashioned a number
of protection strips, asillustrated, and have
found these to be an admirable solution
to this difficult problem.

Thin tin sheet is all that is necessary,
this being cut to the size required. It can
be ascertained, after leaving sufficient
overlap at the end of cach arm, how much
pliability will be necessary to clip the
arms into position prior to placing the
dust cover—which can be of the type
shown in the sketch, or of the completely
?nsdh)rouding type.—N. E. WimLsox (Brad-
ord).

\

e N
PROTECTING

STRIP

A novel fitment for protecting the cone and spider
of a loudspeaker.
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HIS is the time of the year when
many amateurs are considering
the renovation of their existing

receivers—either to enable them to use up
some components which they have received
as Xmas gifts or which they have obtained
during the past season. Unfortunately,
although it often appears a simple matter to
add odd parts to an existing set there are
often many unseen points which will in-
troduce difficulties and therefore before
going to the trouble of rebuilding or
remodelling a set, the following points
should be considered. Adding new valves
is, in most cases, a simple matter, but it is
essential to consider the H.T. consumption,
especially when the receiver is operated
from a mains H.T. battery eliminator.
The same remarks -will, of course, apply if
it is intended to add another stage to a
receiver. If the set is of the battery-
operated type and is to be converted for all-
mains working, there are other points which
must be considered, and in many cases it
will be found that the set will have to be
completely redesigned. ILet us therefore
go through those types of conversion most
suitable for battery sets and see what can
be done with an existing set in order to
obtain better results than those now being
experienced.

Changing Valves

If the receiver is of the simple type with a
triode output valve it will be quite possible

S=HT+

4

patintzzz.

Fig. 1.—An oulput triode may be replaced by a

pentode or fetrode as shown here. In some cases

it may be preferable to include a resistance in the

additional H.T. lead as shown in broken lines and

by the * X" in the above sketch, joining a 2-mfd.
condenser to earth, as shown.

that the changing of the output valve for a
pentode or more up-to-date tetrode will give
a big increase in signal strength. The
method of changing is quite simple, all that
is necessary being to replace the existing
-4-pin valveholder by a 5-pin component,
the additional terminal on this being joined
direct to the H.T. positive terminal on the
set (or the L.S. positive terminal if battery
leads are used). If you happen to have one
of the 4-pin pentodes available, with a side
terminal, it will not be necessary to change
the valveholder and the side terminal is
simply joined to the H.T. positive point as
in the previous case. If you prefer, you may
connect a small resistance—say 2,000 ohms
between the terminal or side contact and the
H.T. positive point to make certain that
thescreen does not receive more H.T. thanthe
anode (due to the voltage drop through the
speaker winding). Unfortunately, a simple
change of this type is not all that has to be

-
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Some Suggestions for Moderr
Manner and with the Minimun

done as, to obtain maximum amplification
and quality the load in the anodé circuit
has to be matched to the valve and the
pentode and tetrode valve require a much
higher load than a triode. Therefore, if the
speaker ig provided with a °‘universal”
type transformer, the tapping will have to
be adjusted.to provide the higher impedance,
but if a single type of transformer is used,
it may be nécessary to obtain a new speaker
to obtain maximum benefits from the
change. The tone will probably be higher-
pitched than when the original triode was
in use and therefore a tone-corrector circuit
should be added across the loudspeaker
terminals.” A .0l-mfd. fixed condenser in
series with a variable 10,000-obms resistor
is all that is needed and they are joined as
shown in Fig. 2. Remember that there will
be an additional drain on the H.T. supply
when this type of conversion is made, and
in addition to the anode current there is
also the scieen current, bringing the total
to a figure round about 9 milliamps com-
pared, perhaps, with 3 or 4 for the simple
triode, and therefore a larger capacity H.T.
Lattery should be used, and if a mains
unit is in use, there may be a slight drop in
the voltage given by it due to this extra
drain, and adjustments should ‘accordingly
be made. Obviously, also, the maker’s
recommendations regarding the G.B. for the
valve should be carefully adhered to.

w1 The HLF. Stage
,/// If the receiver is of the type having a

-+ simple H.F. stage with an S.G. or H.F.

pentode valve, you may desire to modify

this so as to make use of the variable-mu -

control feature and thus be able to control
the volume on the local station. Such a
change is very simple, it being necessary
only to fit a potentiometer on the panel

in an easily accessible position, and to
connect the arm of this to the grid terminal
of the H.F. valveholder—changing the
valve, of course, for one of the variable-mu
type. To prevent the bias from being
short-circuited a condenser will have to be
included in the grid circuit, and thus for the
complete change-over you will have to

—
HI+

Fig. 2—A tone control will generally be found

advisable with a pentode output valve, a-.01-mfd.

fixed condenser and a 10,000-0hm volume control

being used for the purpose. They are joined across
the L.S. terminals, as shown here.

disconnect the wire at present joined to the
grid terminal, connect a .0002-mfd. fixed
condenser between the lead and the
terminal, and then add a grid-leak—say
2 megohms, between the grid terminal and
the arm of the control. One terminal on
the control should be joined to the earth

NATIONAL (261.1 m. and 1,500 m.)
Wednesday, January
Concert.

a comedy production.

from Cardiff Arms Park.
REGIONAL (342.1 m.)

gramme.

12th.—Symphony
Thursday, January 13th.—Ca c’est Paris,

Friday, January 14th.—Orchestral  pro-
gramme. :
Saturday, January 15th.—A running

commentary on the International Rugby
Union Football Match, Wales v. England,

Wednesday January 12th.—Varielty pro-

Important Broac

Grand  Theatre, Wolverhampton, and
Dick Whiitington and his Cat, from the
New Theatre, Oxford.

Thursday, January 13th—Choral singing
in the Midlands, o talk.

Friday, January 14th.—The Princess of
Paraphernalia, a piece of nonsense for all
children under a hundred.

Saturday, January 15th.—Sibelius :
chestral programme.

Or-

S | ) D (O M 1 )}

PROVING 1

1o

Dn-n-n-(l-u.(r-‘*..4»J-t)-hﬂ\b.(v-nmu-ﬂ.n-h.u.'

Thursday, January 13th.—Royal Philhar-
monic Society’s Concert, from the Queen’s
Hall, London.

Friday, January 14th.—The Princess of
Paraphernalia, a piece of nonsense for all
children under a hundred.

Saturday, January 15th.—Chamber M usic.

MIDLAND (296.2 »1.)

Wednesday, January 12th.—Pantomime
excerpts from Red Riding Hood, from the

T |} || ) D () R () {1 -

NORTHERN (449.1 m.)

Wednesday, January 12th.—Variely from
the Lyceum Theatre, Sheffield.

Thursday, January 13th.—Midland Par-
liament : Trade Unionism and Industry,
a round table discussion.

Friday, January 14th.—Variety from the
Alexandra Theatre, Hull.

Saturday, }anum:y 15th.—Choral  pro-
gramme from the City Hall, Newcastle.
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ig an Old Set in the Simplest
- Expense - - By W. J. DELANEY

line (H.T. and L.T. negative) and the other
terminal to the end tapping of a 9-volt
grid-bias battery. You can use the same
battery as is employed for the L.F. stages

L TO TUNING
\ CIRCUIT

Fig. 3.—The simplest way to convert a * straight "

S.G. or H.F. pentode valve into a variable-control

stage is shown above. To avoid the grid bias battery

discharging through the volume control an on-off

swilch may be joined in the G.B.— lead, as shown

in broken lines, or the modification shown in Fig. 4
may be adopled.

if you prefer. When the set is switched off,
the lead should be taken out of the G.B.
battery to prevent it from discharging
through the volume control, oralternatively,
add an on-off switch in the lead as shown in
broken lines in Fig. 3. If you wish to

make the conversion more effective you
can take out the present two-point on/off
switch and fit a three-point switch, joining
two of the contacts as in the case of your
original switch and connecting the third
point to the G.B. positive lead, disconnecting
this, of course, from its original position.
The scheme is illustrated in Fig. 4. If
you should purchase a new valve for this
change-over, make certain that you obtain
one with the anode joined to the top cap,
as in the case of your present valve, as
modern H.F. valves are now made with
either the anode or the grid joined to that
point.

Adding a Stage

In the case of some receivers it may be

“found that an extra stage—either H.F. or

L.F.—is required, and these may be
built-up on small baseboards and con-
nected to the existing receiver, but there
are several important details which will
have to be considered for such a change.
Firstly, the tuning for an added H.F.
stage will necessitate a further tuning
condenser, and unless a coil to match the
present one can be obtained two tuning
controls will have to be used. If a ganged
tuning condenser is required matched coils
must be used, and to keep wiring from
upsetting the balance between the coils
it may be necessary to rebuild the set.
Similarly on the L.F. side, the addition

_of another stage may resultin some difficulty

in controlling the output on the local
station and the output valve may be over-
loaded, with resultant distortion. Add-on
units for H.F. and L.F. purposes, will,
however, be described in subsequent
articles in these pages, and these difficulties
will be dealt with in a suitable manner.

isis of the Week

WELSH (373.1 m.)

Wednesday, January 12th, — Pembroke
Castle, a dramatic feature.

Thursday, Januwary 13th.—Orchestral and
wnstrumental programme.

Friday, January 14th.—A recital of Welsh.
ballads.

Saturday, January 15th.—Organ recital
from the Odeon Theatre, Llandudno.

WEST OF ENGLAND (285.7 m.) ‘

Wednesday, January 12th. — Country
Voices : Wiltshire, a talk.

Thursday, January 13th.—Mother Goose,
a pantomime from the Theatre Royal,
Bath.

Friday, Janwary Y4th.—A running com-
mentary on the last period of the ice-
hockey malch, Bristol Bears v. Perivale
Rovers, from the Coliseum Ice Rink,
Bristol.

04 | I { 1 D ) D D 1 Y () D (1D | rem»

Saturday, January 15th.—Home is Like
SCOTTISH (391.1 m.)

Wednesday,
Thursday, January 13th.—Scottish Radio
Friday, January 14th—Inside Informa-
- commentary from a Carrier’s stables.

Saturday, January 15th.—Stop-Go! A

NORTHERN IRELAND (307.1 m.)
Wednesday, Januwary 12th.—Stop Dancing,

Thursday, Janvary 13th.—Orchestral pro-

Friday. January 14th.—Dance Band pro-

ra— _1»-‘

That . . . a talk.

Ja}zuary 12th.—Orchestral

concert.

Cartoon (new series—seventh edition).

tion (No. 11) ; Horse Sense, a descriptive

road show of road acls.

a programme of very light music.

gramme.

gramme, from the Chalet, Crawfords-
burn.

1) D) D | ||} |

Saturday, January 15th. — Orchestral
concert, from the Wellinglon Hall,
Belfast. -

) ) o

- )y

Converting to Mains

The H.T. battery trouble may easily be
overcome where D.C. or A.C. mains are
available by using one of the many battery
eliminators which are now available. It
must be remembered, however, that these
units are rated to dcliver a certain current,
and you should carefully calculdte or
measure the current taken by your set
before you obtain the unit, as an over-run
unit will give rise to hum and other
difficulties. Similarly, because there is a
socket or terminal on the unit marked
Det. or S.G. do not imagine that you
can simply connect your detector or S.G.
battery lead to that socket and expect
things to be perfect. In some receivers,
the detector or S.G.-H.T. lead may provide
other voltage supplies to the circuit, and
with an H.T. battery this may be quite
satisfactory. With a mains unit, however,
the voltage-at that point may be obtained
by some internal voltage-dropping arrange-
ment which, if used to feed two points in a
receiver may cause motor-boating or other
instability. This may, of course, be over-
come by modifying the H.T. wiring in your
receiver, and you should therefore make
quite certain that your S.G. or detector
leads feed only the screening grid or the
detector stage. Other cases of instability
should be met.in a similar way.

You cannot dispense with your
accumulator and use the mains to operate
battery 2-volt valves. We are often asked
for details as to how to drop the H.T.
voltage to run the filaments, or how to get

Fis. 4—When a Variable-mu vatve is used, as

shown in Fig. 3, the existing two-point onfoff switch

may be replaced by a three-point component adopting

the connections shown above. In some cases the

H.T.— lead may be joined direct to earth. The

original two-point conneclions are indicated by
the broken line.

the necessary 2 volts. The supply for suckr
valves must be perfectly smooth and the
current from the H.T. section is insufficient
to operate filaments, whilst, even with a
low-voltage winding on a mains trans-
former and a low-voltage rectifier, hum
will be experienced in nearly every case.
Therefore, the nearest approach to all-
mains working which you can obtain is to
use a trickle-charger to keep your
accumulator in good condition, but
remember to take it periodically to the
charging station so that it may be inspected
and given the necessary °*topping-up
and overhaul when required.
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The Ekco All-wave
Model A.W.88

S soon as the receiver was placed on
the test bench, the first thing which
impressed us was the pleasing lines

of the magnificent moulded ecabinet, the
model in question being of the walnut
finish type, but it is possible to obtain it
in black or ivory for the small extra cost of
7s. 6d.

The spin-wheel, volume and wave-
changing controls are so cleverly arranged
that they merge into the design of the cabi-
net, while their location is ideal for finger-
tip effortless control. To the right of the
Jarge illuminated scale is the milled rim of
the tuning spin-wheel on the left of which
is the wave-change switch, so placed that
the thumb automatically rests on it while
the forefinger spins the tuning control. A
mere flick of the finger or the thumb is all
that is necessary to tune in any station or
to change the wavebands ; a clearly marked
scale indicates the position of the switch
thus allowing one to see at a glance exactly
on which waveband the receiver is
operating. :

Controls

On the left of the panoramic scale are
the on-off switch and volume and tone
controls, the volume control being ‘¢ spin-
whecl > operated while the tone is varied
by a small lever similar to the wave-change
arrangement, its sctting being indicated
by an elongated triangle—in red—which is
visible through the aperture provided.
The tuning scale has distinet features. In
the first place the makers have been wise
enough to make if large enough to allow
each of the four—including the television
““gsound ”’ indication-wavebands—to have a
separate clearly marked scale, thus simplify-
ing mattcrs considerably. A vertical white
cursor travels horizontally across the scale,
which, by the way, is tilted at just the right
angle to allow all markings to be easily
visible.

When the back of the cabinet was
removed, it revealed a neat, sturdy chassis
to which is fitted the aerial and earth,
Joudspeaker extension—low impedance—
and pick-up- sockets, all being accessible
without removing the protective back
grille. The ‘built-in loudspeaker is of the
new elliptical, cxponential, moving-coil
type (energised), fitted with the usual dust-
protecting cover,

Performance

So much for the general description, and
here, then, is our report of the results we
obtained. We must first of all make it
quite clear that these tests are carried out
in the very heart of London, and with an
aerial arrangement which we have designed
to provide slightly less efficiency than the
average listener’s aerial ; therefore, it will be
ohvious that the receiver was made to
operate satisfactorily without being spoon-
fed by the aid of a super-aerial arrangement.

On the long waves every station indicated
on that section of scale was received at
ample strength, it being necessary in
many instances to keep the volume control
back. Selectivity was good, the only trace
of interference experienced being around
Kalundborg.

On the medium waves the receiver was
most lively, dozens of stations being at the
command of one’s finger-tips. Selectivity

.was most satisfactory, while inter-station

interference and noise was most rotable by
its absence. The ‘‘spin-wheel”’ tuning,

BRIEF SPECIFICATION.—Powerful
8-slage superhet for A.C. 200/250 wolt
40/100 cycle mains. All-wave operation
covering 900-2,000 melres ; 200-540 melres ;
16-50 metres; and the television sound band,
namely, T melres. Spin-wheel tuning,
built-in controls, no knobs and a large floodlit
panoramic scale, clearly marked in mega-
cycles, metres and station names, wvisible
from all angles.

when combined with a receiver of the
efficiency of the one under test, gives one a
delightful feeling of ease of control; for
example, if the tuning wheel is spun, one
hears elear-cut fragments of the programmes
from the stations which the cursor passes
over during its travel across the scale.

It is pleasing to note that the stations
shown on the scale are those which can
be received at worth-while entertainment
volume, which is vastly different from
stations being on the dial in name
only.

CLUTCHAND
TENSION SPRINGEN
E ©
AN

This illustration shows clearly the
mechanism of the Ekco spin-wheel
tuning control.

Silent Volume Control

During these tests, we must admit that
we were greatly impressed by the action of
the volume control. It is perfectly quiet,
while its effective range extends from
below audibility to—on a powerful station
—an output more than sufficient fully to
load the loudspeaker. Bearing in mind
the location of the test, and our previous
remarks concerning the aerial, we were not
able to explore the short wavebands as
much as we would have liked. It was
obvious, however, that that was in no way
due to the receiver. We had ample- proof
of its efficiency on the S.W.s by the
strength and quality of the stations we did

SPIN WHEEL

FLEXIBLE COUPLER
TO CONDENSER
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The Ekco
which is fitted with spin-wheel tuning.
absence of control knobs.

All-wave receiver, Mode! A.W .88,
Note the

log; thercfore, we have no hesitation in
stating that the A.W.88 is definitely a
receiver with a good all round all-wave
performance.  Tonal quality is always a
matter of individual taste ; no two listeners
seem to agree as to the amount of *‘ top
or ‘‘bottom’ which should be ‘present.
The variable tone control fitted to the
A W.88 will certainly allow every listener
to get the reproduction to suit his or her
taste though, in our opinion, the ¢ high ”’
position of the control cuts out a shade of
the briMiancy which is so often desirable
for certain items, or, in
other words, the reproduc-
wAVEcuancE tion s a trifie lower in tone
than some of the ‘ high
fidelity *’ listeners might like.

The Circuit

No report would be com-
plete without a few technical
details of the circuit, there-
fore, here is the maker’s
specification. Band-pass in-
put, with iron-cored max
“Q7” «coils, to high gain

triode - hexode  frequency-
changer; LF. transformer
coupling to H.F. pentode;

1.F. transformer coupling to
double-diode-triode  which
gives full automatic volume
control and L.F. amplifica-
tion ; resistance-capacity
coupling to high-slope com-
pensated output pentode.
Tone compensation. Full-
wave valve rectifier, and
compensated inverse feed-
back—resonance-free repro-
duction.

General

At 12} guineas the A.W.88 represents a
wise investment for those requiring an
efficient A.C. operated all-waver capable of
giving good quality reproduction, and
possessing the case of control which can
only be associated with spin-wheel tuning,
the whole being housed in a cabinet which
i8 both pleasing and well finished.

NOW READY!
WIRELESS COILS, CHOKES AND TRANS-
FORMERS, AND HOW TO MAKE THEM.

2[6, or 2/10 by post from Geo. Newnes, Ltd,, Tower
House, Southampton Street. Strand. London. W.C.2.
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Austrian Broadcasts on High Power
O carry the Vienna radio programmes
across the seas the Ravag proposes
to build on a new site a 50-kilowatt
transmitter at a cost of well over fifty
thousand pounds. In due course this
station will replace the 13-kilowatt plant
at present in use at Vienna-Rosenhuegel.

It is hoped to open the transmitter towards
in the near future. &4

Italy Tries Out Two New Channels

From Prato Smeraldo (Rome) the
EIAR. is carrying out experimental
broadcasts daily with the new 12RO high-
power short-wave station on 19.62 m.
(15.29 me/s) and 19.7 m. (15.23 mec/s).
The transmitter is also entitled to use
19.78 m. (1517 me/s). High-fidelity
transmissions are also being made from the
new plant installed at Monte Mario, on 6 m.
(43.5 me/s), daily -between G.M.T. 18.00-
21.30.

Tristan da Cunha on the Air

Under the leadership of Dr. Erling
Christopherson, a Norwegian expedition
has left Cape Town (South Africa) for the
lonely island of Tristan da Cunha. A
special permit has been granted by the
British Colonial Office for the installation
of a radio station on the island ; the call-
sign allotted is ZD9AB.

The Cairo Conference

When the delegates to the World Tele-
communications Conference meet in Cairo
(Egypt) this month, one of the principal
items on the agenda will relate to short-
wave transmissions. Plans will be put
forward to provide a rational allocation
of short-wave channels for broadcasting
and other services. So far only 91 official
channels have been available for broad-
casting, and already 245 stations are using
these frequencies, thus causing considerable
mutual interference.

Spanish  Stations with  Regular

Schedule

The Spanish short-wave stations which
are now daily broadcasting war news
bulletins are the following : EAQ1, Madrid,
30.43 m. (9.86 mc/s), G.M.T. 18.00-19.45;
EAQ2, Madrid, 31.65 m. (9.48 mc/s),
G.M.T. 19.45-21.00; EALTN, Madrid,
45 m. (6.666 mc/s), G.M.T. 23.30; CNT,
Barcelona, 44 m. (6.818 me/s), and CSU,
Barcelona, 42.88 m. (6.995 mc/s), G.M.T.
19.20; PFI, Barcelona, 41.63 m. (7.206
me/s), G.M.T. 20.00; Radio Nagional,
Salamanca, 44 m. (6.818 mec/s), G.M.T.
14.00-15.30 ; Valladolid, 42.5 m. (7.1 mc/s)
and 42.83 m. (7.005 me/s), G.M.T. 19.00,
23.45, and again at midnight ; Radio IDD,
on the Aragon Front, 44.10 m. (6.8 mc/s),
G.M.T.-14.00-18.00 ; EAJS, San Sebastian,
41.67 m. (7.2 me/s), G.M.T. 12.00-19.30.

Another Call from Venezuela

Listeners report having picked up a broad-
cast from a Maracaibo station giving its
call-sign as YVIRL, relaying YVIRK,
with the additional slogan Radio Populare.
The wavelength was 50.59 m. (5.93 mec/s)
and time when heard between G.M.T.
01.45-02.00.

A Powerful Colombian Transmitter

HJ1ABE, Cartagena, now logged regu-
larly on 31.58 m. (9.5 mc/s) is stated to have
increased its power to 1} kilowatts. The
studio gives out its call in Spanish (phon :
At-cha hota ee ah bay aye), La Voz de los
Laboratorios Fuentes en Cartagena (phon :
Carta-hayna), Colombia ; and in English :
Ladies and Gentlemen, this is HJ1ABE, of
Cartagena, calling you. The broadcast opens
with a bugle call, sometimes repeated during
programme intervals, and closes down with
an organ rendering of Aloha. At midnight
G.M.T. (19.00 Colombian standard time)
chimes similar to those of Big Ben are used
as a time signal. Address: Apartado
Postal, 31, Cartagena (Colombia), South
America.

A Call from Peru

0OAX4D, Limg#, styling itself Radio
Dusa or La Voz del Peru, may be heard
under favourable conditions on 51.87 m.
(5.78 me/s). The broadcasts are preceded
by a wailing siren, the interval signal con-
sisting of two cuckoo calls similar to
those adopted by the Lisbon short-wave
transmitter. Announcements are made in
both Spanish and English, and as a rule
the station closes down with a morse
signal—its call-letters—followed by the
playing of A Perfect Day. Address: East-
ciones OAX4D y QAX4C, Avenida 28 de
Julio, 950, Lima (Peru), South America.

Indispensable !

interested in Radio.
Chapters
through,
Troubles
180 pages,

Coil

and their

GEORGE NEWNES,

STRAND

WIRELESS C
CHOKES and
TRANSFORMERS

and How to Make Them

An important new Handbook for
every home constructor and anyone
With, Special
on Selectivity, -Break-
Winders,
Remedies.
cloth bound,
126 easy - to - follow 1llustrations.

DIE By Post 2/10

TOWER HOUSE, SOUTHAMPTORMN STREET,
LCNDON, W.C2

your equipment
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Are you getting the maximum out of your present installation? Complete
t NOW with the popular low priced Peto-Scott lines offered
Immediate delivery on all post orders.
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G@ECONOMY
GUTILITY

n
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OR short-wave recelvers,
valve volt-meters, [os-
ciilators, etc., and all appara-

— HOME BROADCASTER—

Transverse Current Carbon Microphone
For Dance Bands, Crooners, Home
Broadeasting and Public , Address

Work. May be used with A.C. or
Battery amplifier, or attached to your
radio receiver. High-fidelity
reproductipn at ail speech
and musical {frequeneics.
Carbon electrodes snd gran-
ules. Diaphragm protected
by metal grille. Bupported
on 4 sensitive springe
attached to a chromjum
on black]
On-oft-

switch. 30-1 miero-
phone Transformer

with bias battery in separate bakelite moulding for 4
greater efliciency. Tahle Model. Overall height 10}ins.
List Value
List Value OUR PRICE £1:1:0
Cashor 0.0.D. Carr. Paid or 2/8 down and 11 monthly

vayments of &-. 25it. of heavy braided flex extra.

FLOOR STAND MODEL. With Telescop ic Chiromiom-
plated Stand, hejght 8ft. 6ins. closed, 6it. extended,

£2/2I'0. or 2/ down and 11 monthly payments
of 4/-.

tus requiring scteen-
ing. Continuity of screenlng
acsured by spot weldlog
all joints. Finest cold-rolled,
cold-annealed steel, stove
enamelled and black crackle
Gnished. Lift-up lid. Slotted
back for leads, terminals,
ete. Ventilating louvres,
2 sides and back. Bteel
panel 11° wide, 9° high, in
black crackle finish, available
with each cabinet. Cabinet
takes baseboard 107 wide,
9° deep. Overnli dimensions,
117 wide x 9° high x 9}* deep.

Cabinet  only,
tyre No. §.C. 52/6
1199. Post Paid.
Panel for above (undrilled),
2/- (Post 3d.)

apecial drillings on applica-
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tion,
Cabizzet and Panel, Post Free,

LTD.,

Prices for

—P.A. AMPLIFIER

S 6-7 Watts High Fidelity
& % A Super-Efficient General-
X Purpose Amplifier to earn
you extra money.

MODEL A.C.07.—4 valves ;
Triode, Resistance Trans-
former-coupled to 2 triple
3rid Power  Amplifier
Valves, in Push-T'ull. Full
Wave 'Rectifier.’ DPrecau-
tions have been taken to
avoid parasitic oscillation
in output stage. Pressed
Tapped and Screened Mains Transformer.
Yolnm« Control. Mains consump-

Stcel chaenis.
Electrolytic condensers.
tion approx. 60 watts. Tapped for A.C. Mains 200-250 volta.

40/100 cycles. Output 6-7 watts undistorted. Complete
with Valves. Ready to connect to

microphone or pick-vp. Cashor C.0.D. £3 - 1 0 " o
or 5/8 down and 11 moathly payments-of 6/9.

PETO-SCOTT CO. LTD.

17 (PrW20), City Road, London, E.C.1.
62 (Prw20), High Holborn, London,W.C.1.
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Useful Constructional Hints

Notes on Coil-former Construction, and Adapting Plug-in Coils for

Quick Insertion are Given in this Arlicle - -

HEN constructing a short-wave
receiver of modern design, it is
always advisable to incorporate

the coils specified by the designer. This
also applies to calibrated apparatus, as, for
example, wavemeters and frequency moni-
tors, modern plug-in coils of the four- and
six-pin types, and also tapped coils.

It sometimes happens, however, that
experiments arc contemplated which will
require the . construction and winding of
special large-diameter coils of a type which
is not commercially available, unless
made to special order. Some time ago
the writer had a scries of experiments in
mind for which large-dianreter coils would

&%

Fig. | —Method of making up a low-loss
(squirrel-cage) coil-former.

be necessary. Ribbed ebonite formers of
suitable diameter were obtainable, but
taking into account the nature of the
experiments, the expense did not appear
to be justified.

Coil-former Construction

The requirements werce as follow. Two
low-loss formers 23ins. diameter, 6ins.
long, to be wound with 30 turns of 14-gauge
tinned copper wire, spaced -kin. between
turns.  The cheapest method of construec-
tion was to use #in. wood dowelling, and
plywood end discs and centre dise. Fig. 1
shows the form of construction and dimen-
.sions.

It will be noted that a wooden centre
disc is fitted. This is advisable especially
when winding with the heavier gauges
of wire, such as 14 and 16 gauge, as the
tensioned windings will otherwise spring
the dowelling, and consequently reduce the
actual diameter of the coil turns in the centre
portion.

By A. W. MANN

Good quality glue must be used for
holding the dowels and dises together, and
the centre disc must be glued in place before
winding ; also, in the interests of efficient
insulation, three or four coats of shellac
varnish should be given, and allowed to
dry thoroughly.

The most difficult task, and one which is
associated with all forms of short-wave
and low-loss coil construction, is grooving.
There are various methods which may be

“adopted. In the writer’s case, it was de-

sired 'to make and varnish the formers
one day, and groove or slot and wind them
as opportunity allowed. Whilst accurate
grooving and spacing was desirable, a quick
method of doing so was required.

Method of Grooving

In order to obtain the desired results,
a sheet of graph paper with tenth, half
and one inch squares, was cut to the width
between flanges, and wound around each
former, then cut to allow a half-inch
overlap at the ends.

The graph paper was then removed,
and marked out to give a spacing of fin.
The former ribs were then smeared lightly
with glue, and graph paper rewound on
them, and overlap glued under tension.
Later, the same method of marking out
wag carried out, so that along cach rib were
30 equidistant points.

To cut at one sitting suitable slots to
take 14-gauge wire was obviously inadvis-
able ; therefore, first cuts were made with
a fret saw, second cuts with a hack saw,
and the final cuts with two hack saws
fastened together, sawing by forward
movement in the first two instances, and
to and fro for the final cuts. Whilst
the final results were not up to machine
cut standards of accuracy, they were very
satisfactory.

It only remained to varnish inside the
slots and wind the coils under tension. by
fastening one end of wire to a convenient
hook, and keeping the wire taut as wind-
ing in the slots was carried out.

Adapting Coils for Quick Insertion

Receiver designs which make provision
for the insertion of coils through the front
panel are few, apart from certain American
commercial products, the recason being, no
doubt, that it is difficult to make the coil
pins register with the coil base sockets.
Fig. 2, shows a simple method of adapting
commercial or home-made short-wave
coils for quick insertion, provided that
solid-type coil bases arc used.

The open end of the coil former is fitted
with a wooden disc to which a circular
aluminium plate is fastened. In the
centre of this plate a suitable wooden
knob is fixed as shown.

The most satisfactory method of fasten-
ing, in order to assure a rigid assembly, is
to pass a long brass bolt through the full
length of former, wooden dise, metal disc
and knob.

It will be noted that a short brass pin
is fitted in the metal dise. This pin regis-
ters with a suitable hole in the metal panel
of the receiver, and thus makes the coil
pins self locating. Careful and accurate
drilling is, however, essential.

Fig. 3 shows a more elaborate disc,
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fitted with an aluminium handle, riveted
to the disc. Whilst this type will enhance
the appearance of the front panel, it will
be found much more difficult to make, un-
less the constructor is experienced in the
working of sheet metal.

Tapping Coil Turns

‘One of the difficulties associated with the
winding and use of short-wave coils wound
on paxolin concerns tapping off turns by
means of crocodile clips.

This, however, can be overcome by
soldering short stubs of wire to the turns
from which tappings are required. In
doing so, however, it should be remembered
that not only the number of turns tapped
off are of importance, but also the actual

point at which the tapping is taken. This
WOODEN
KNOB
PIN - METAL
PLATE

P 7
o
=

2

g/

o
LT

Fig. 2.—A simple plug-in device lo easure easy
regisiration of pins and sockels.

applies especially in the case of aerial-
tuning units when used in conjunction with
regenerative non-H.F. receivers, and con-
tributes towards stability.

Interest in ultra-short-wave reception is
on the increase, especially with regard
to the 10-metre band. Some doubt exists
in the minds of experimenters, as to the
type of plug-in coil required to tune down
to 10 metres, using a .0001 mfd. tuning
condenserin conjunction with a low-capacity
bandspreading condenser. The following
data will therefore be of use :—

Four-pin coil wound on standard machine-

PiN.

Fig. 3—An dllernative to the scheme shown
in Fig. 2.

threaded former, such as Eddys'tone, B.T.S.,
ete.

Grid, 2} turns—20-gauge tinned copper’
wire.

Reaction, 2} turns of same gauge wire,
spaced between turns as per standard
grooving. Distance between windings, onc-
sixteenth inch.
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Equal Definition

OR the purpose of arriving at some
quantitative figure which can be used

in determining the modulation frequency of
a given type of television picture conforming
to a known line standard, picture ratio and
frames per second, it is assumed generally
that there is even picture definition both

horizontally and vertically. The assumed’

pattern in determining the arithmetical
figure is a draughtboard with alternate
black and white squares, the side of the
square being made equal to the total
picture depth divided by the number of
lincs into which a complete picture is
divided. From calculations of this nature
very useful design data is obtained, for
although the assumed initial conditions may
appear artificial they do represent a limiting
case which can conceivably arise in practice.

The Scanning Spot

Under normal operational circumstances,
however, the shape assumed for the scanning
spot does not materialise. In a cathode-ray
tube, for example, every effort is directed
towards making the spot a perfect circle,
although in rhany cases its shape is a closer
approximation to an ellipse with the
longest side either horizontal or vertical.
This brings about a lack of equality in the
horizontal and vertical definition, and is a
factor which has to be’ given due con-
sideration when subjecting a given cathode-
ray tube picture with,its associated radio
receiver to a careful qualitative and
quantitative analysis. Again, the scanning
lines may overlap or underlap according to
spot size in a vertical direction, and thus
the scanning field deviates from the
assumied one of contiguity. A certain degree
of latitude is, of course, inevitable, but as
far as possible the ideal conditions are
approached to within the narrowest
practical lilpits by designers.

Increasing the Beam Cuttent

The beam of clectrons used in the stan-
dard form of cathode-ray tube is generated
at the cathode by indirect heating, and
drawn from the cathode surface by a high
voltage electrode in close proximity so that
the velocity of impingement on the
front screen produces a glowing area
of small dimensions at the point of
impact. There are several important
factors .which govern the magnitude
of this initial stream of electrons, and
it is by varying the intensity or number of
electrons in the stream that the light in-
tensities of the final picture arc brought
about. A scheme has now been suggested
for increasing the initial intensity of this
stream before modulation. It is .based on
the well-known fundamental principles of
secondary emission, and consists of the
insertion of perforated discs in the primary
electron stream path. These are coated
with secondary cmissive material, and as
a result of the striking of these discs by
the main stream, the electrons in the beam
are added to by the rcleased secondaries.
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To maintain beam direction and focus, a
number of external solenoidal coils sur-
round the tube neck; and by adjusting the
current through these coils the amplified
stream is directed towards the front screen
as required.

Another Use for Projection Tubes

The employment of projection type
cathode-ray tubes for big screen tele-
vision pictures serves to recall that thig
same device has been employed quite
successfully at the transmitting end for
televising both films and studio subjects.
The use of this method as a film scanner
was shown very clearly by Cossors’ at the
Science Museum television exhibition. This
was the first time that a scheme of this
nature had been shown publicly over an
extended period, and the results were not
only good, but gave the public an oppor-
tunity of making a comparison with the
B.B.C. method of televising talking films.
In the equipment shown during the exhi-

50%

Before the second frame was completed the
film began to move out of the gate, and the
tracing spot was therefore made to lap
over and move as a series of lines against
the film motion. This overlapping at the
beginning and end of the trace during the
film exploration gives the effect of differing
brilliance. :

A New Situation

A new situation has arisen as a result
of the big screen demonstrations, for it
is now stated that Gaumont-British intend
installing projection cathode-ray-tubeequip-
ment in a selected number of their cinemas
within the service range of the B.B.C.
signals. With this apparatus it is proposed
to reproduce short excerpts from the-
television programmes now being radiated.
So far the B.B.C. has a monopoly in
television broadcasting, and owing to
copyright, and other associated problems,
official permission has never been given
for public demonstrations, but as readers
know from the exhibitions, etc., which are
frequently organised, these shows have not
been banned. In some quarters this
interesting situation is looked upon as a
challenge to the B.B.C.’s right to what may
ultimately be an entertainment monopoly.

Big Screen Pictures

It recalls very vividly Thermion’s trench-
ant remarks in this journal a few weeks ago
when he said he would welcome the efforts
of private enterprise, and looked upon this
as the only way to meet the lethargic
attitude of the B.B.C. towards the develop-

America’s first mobile television station, delivered recently to the National Broadcasting Company at

Radio City, New' York.

One van provides operaling positions on the roof

for the cameras, and the

other a “* troll:y ™ aerial for relaying the pictures back to Radio City.

bition the scanning field of the tube wagseen
to be made up from a rather bright centre
section having a top and bottom portion
not quite so brilliant, This was due to the
method used for:covering the film frame
with a properly interlaced scan. The film
projector was of the normal intermittent
type, and the start of the first frame scan
began when the film was moving into the
gate. Under this condition the scanning
spot traced a proportion of its lines in a
direction opposite to the film motion., As
soon a3 the film remained steady in the
gate, however, the scanning spot of the
tube continued to trace a normal interlace.

ment of television. Alrcady a question
is to be asked in the House of Commons
to see if the Postmaster-General gave
permission for the television broadcast to
be shown on a big screen, and if not, what
the Government proposes to do in the
matter. It is conceivable that an entirely
separate transmitting station could be
made available for the dissemination of
picture signals to public theatres and
cinemas, or even cable linkage would be
possible. In any case, recent cvents show
that this rather complex situation has now
got to be faced, and the solution will be
awaited with interest.
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Learning Morse
EVERAL members are in difficulty re-
garding the acquisition of the neces-
sary knowledge and speed of the
Morse code. They ask for advice regarding
the best way of setting about the work as
they wish to take out a transmitting licence
sooner or later. The big snag in amateurs
getting together to learn Morse is, of course,
that as they do not know it, the sending
will be very bad, and it is extremely easy
to get into wrong habits—either of spacing,
or even mistakes—which are exceedingly

This key carries
on the base the
complete Morse
code. It may be
obtained from Electradix Radios.

difficult to overcome at a later stage. By
using a key of standard type, such as that
illustrated, upon which the Morse code is
embossed, the correct code may be employed
for cach letter, but the utmost care is
needed to get the spacing right and the
correct length of dots and dashes. A simple
oscillator may be used so that headphones
have to be employed, and this will enable
two or more listeners to take down mes-
sages which may afterwards be checked.
This will assist in checking the sender.
Of course, a much better plan is to build a
good short-wave set and tune to amateur
transmissions, endeavouring to pick out
letters without regard to the context. If
you can get into touch with an experienced
amateur you could, of course, arrange for
him to assist in the study.

Insulation Problems

Many members seem to find difficulty in
erecting the all-important aerial, and many
makeshift ideas are adopted, without
thought as to the efficiency or weather-
wearing properties of the system. For
instance, the leading-in wire is generally
brought down at an angle and led into a
room through a window or window-frame.
The result is that when it rains, the moisture
runs down the lead-in and into the window,
or, to prevent the latter, it is wrapped round
with insulation tape or some other material.
The result is not elegant and is not efficient.
Special stand-off insulators may be obtained
at quite a reasonable price, and will assist
in making a water-tight joint as well as
provide a secure anchorage for the leading-
in wire, which, if it sways in a wind, will
oftenintroduce tuning difficulties, especially
on the short waves. The insulator which is
illustrated on this page may be screwed to
the wooden window-frame or nailed to the
wall and the lead-in may be drawn tightly
down to the point shown. The lead to the
set may then be taken at an upward angle
to enter the window, and thus moisture will

‘of an efficient aerial system.

not enter the house. Furthermore, if the
apparatus is situated in 'a hut or similar
building, the device could be fitted on the
roof and would greatly simplify the fitting
The other
component illustrated in the sketch is a
lock switch such as was mentioned on page
483 of last week’s issue.

A Question of Layout

A problem which often confronts the
amateur is what layout to adopt for a
particular receiver which it is desired to
build—where no blueprint is
available, or where a circuit to
an individual design is to be
adopted.  Unfortunately, it is
impossible to lay down any hard
and fast rule for this. A
straight receiver, for
g instance, could easily be
built exactly as it is drawn
in a theoretical diagram
—that is, with the aerial
input circuit at one end of the
chassis or baseboard, and each
successive stage arranged by its
side, and so on to the output
stage at the opposite end of the chassis.
A superhet, however, would be very cumber-
some if built this way, and, furthermore, it

‘is unnecessary to do it owing to the fact

that the LF. stages are operating at a

The Bulgin combined insulator and safety spark
gap, and lock switch.

totally different frequency and thus the
same risks of instability, feed-back, etc.,
are not met with. The simplest way of
building a superhet is to start in front of
the chassis, and run backwards and for-
wards, from front to rear and across the
chassis, but in every case it should be the
aim of the constructor to keep the acrial
at one end and the speaker at the other end.
The remaining stages must be arranged with
due regard to stability and with regard
to the amount of room available. One
golden rule is not to cramp the stages, but
at the same time undue lengths of wire
from one stage to another must also be
avoided, and thus a chassis form of con-
struction, with many components below
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“deck,” will always be found more efficient
than a standard baseboard form of con-
struction for receivers with three or more
stages.

Correspondent Required

A member living near Sheffield would
like to ‘correspond with another member
about his own age (24). He says he is
quite a lone wolf in his district and is
interested in short-wave work. Perhaps
other readers who are interested would
care to write to him. His name and
address is C. Wright, The Cross, Coal
Aston, Nr. Sheffield, Yorks.

-

1 REPLIES IN BRIEF

The following replies to queries are given i
abbreviated form either because of non-compliance
with our rules, or becausethe point raised is not of
general interest.

€. B.(Cambridge). We cannot supply a blueprint of
the circuit referred to, but the pictorial diagram which
is given should be of help to you.

T.F. (Killorglin). In addition to the books you
already hold there are very few which we can recom-
mend. The articles in these pages should be of most
use to you, and you can obtain all of the parts for our
sets from Messrs. Peto-Scott direct.

H. W. W, (Gloucester). The details glven in the
Short Wave Log in each issue are the most useful to
you, and there is no other data in this connection
published by us.

L. E. (Newcastle-on-Tyne). We cannot advise
modifications to commercial receivers, and suggest you
write to the makers if the set fails to give satisfaction
from a quality point of view, as there may be some
defect which will be easily put right.

R.F. K. (Erdington). e can only recommend our
blueprints when the parts which we specify are em-
ployed.. We have no details of your surplus and there-
fore cannot suggest a suitable circuit.

H. A. W. (Portsmouth). As stated in this issue the
period of listening was August and not as given on the
cutting you send. The Trophy is awarded for each
period of 30 days.

H. T. J. (Christchurch). We cannot,supply any
other details than those published jn the article in
question. What other information do you require ¥

H. R. H. (Exeter). Full details for an H.F. stage for
the Prefect receiver were published in our issue dated
June 27th, 1936.

E. H. M. (Bournemouth.) Tt would appear that the
frame is too large to enable you to tune down to the
local station. The short circuit you introduce wili
not damage anything, but it may be preferable to have
your local dealer strip off two or three turns from the
medium-wave winding in order to tune the station and
this will not affect the remaining stations.

. W. B. (Goldthorpe). The Prefect 8. W. Three is the
hearest receiver, Blueprint P.\W. 63. You could omit
the iast L.F. stage and use this as a two-valva set,

W. J. (Lancaster). You would be unable to obtain
permissionto build a transmitter of the ty pe mentioned.
A licence must first be obtained and you would have
to pass a Morse test, sending and receiving at 12 words
per minute. We would remind you that the licence is
not issued merely to allow you to communicate with a
friend, but only for experimental work, the lines of
which have to be stated in your licence application,
For further details write to the Engineer in Chief.
Radio Section, G.P.0., Armour House, London, E.C.

R. R. (Thornton Heath). It is possible to dispense
with the battery leads and use a single H.T. lead, but
before the resistance values can be calculated you must
know the current in each lead, and calculate the
resistance needed to drop the voltage from the maxi-
mum to that required. The voltage to be dropped is
divided by the current in milliamps and the answer
multiplied by 1,000.

H. B. (Co. Kildare)! Weo cannot give the data
necessary for rewinding the commercial coil. We
suggest that you apply to the makers for the necessary
details. To join the Litz wire each strand must be
cleaped and neatly soldered, but if you do not wish to
preserve the maximumn efficiency throughout, you could
solder all the strands together at the two ends and then
joln them. The coils for the All-Wave Corona cost
Us. 0d. each, plus 1s. 0d. for the spindle and position
registration plate.

EVERYMAN’S WIRELESS

BOOK
By F. J. Camm

Wireless Ptinciples and Fault
Tracking simply explained.

3/6 or 4]- by post from Gceo. Newnes, Lid., Tower
House, Southampton Street, Strand, London, W.C.2
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VALVE CHARACTERISTICS—2

HE worth or suitability of a valve is
judged by its characteristics. The
fundamental constideration of any

problem of set design must revolve about
the behaviour to be expected from the
valves to be used.

Unfortunately, valves, like many other
things in this country, lack standardisation,
and, worse still, the characteristics of
similar valves are measured under dis-
gsimilar conditions, which ean give rise to
great mental confusion if the whole subject
is not fully understood. To take an example,
if-we look casually at the makers’ catalogue
we shall find that the Cossor 41 M.S.G..has
an impedance of 400,000 ohms, while the
M.S.G./H.A. has an impedance of 500,000
ohms. The amateur might well be excused
for selecting the 41 M.8S.G. in preference to
the M.S.G./H.A. on account of the lower
impedance quoted (assuming, of course,
that a valve of low impedance is required).

If we give these characteristics more
careful attention it will be found that these
figures are arrived at under dissimilar
conditions, inasmuch as the 41 M.S.G. is

measured with zero bias, and the M.S.G./"

H.A. with -1.5 grid bias.

It the valve is to be used as an H.F.
amplifier it will be required to work with
a negative grid bias of 1.5 volts.? As we are
concerned with the impedance of the valve
under working conditions, the significant
figure will be the impedance of thc 41
M.S.G. with negative 1.5 volts grid bias,
which 18 about 1,500,000 ohms.

It will be observed that the impedance
of the 41 M.S.G. is not 20 per cent. lower
than the M.S.G./H.A., but 200 per cent.
greater.

Abbreviations Used

The above example shows very clearly
that characteristics require more than a
surface knowledge; before considering
characteristics in detail it will perhaps be
advisable to outline the abbreviations in
general use for indicating the conditions
under which characteristics are measured.

The letter V always indicates that the
number following it is voltage, whereas
the letter following the V indicates the
particular electrode to which the voltage
is applied ; thercfore Va indicates anode
voltage, Vg grid voltage, Vsg [screening-
grid voltage, and Vag auxiliary grid voltage.
It is usual to use Vsg when referring to
screen-grids and H.F. pentodes, and Vag
when referring to output pentodes and
tetrodes, but this is not a hard and fast
rule, and often one or the other is used
throughout.

In valves of elaboratg structure where it
is desired to express the voltage on several
grids a small figure is placed after the letter,
te., Vg, Vgo.

Vg, is always the grid nearest the cath-
ode, Vg,, the grid immediately next to it,
and so on. A few examples will make this
form of notation quite clear ; the character-
istics of a screen-grid valve measured
at Va 200, Vsg 80, Vg —1.5 would mean
that the measurements were taken with
200 volts on tlie anode, 80 volts on the
screen and 1.5 volts negative hias
on the grid. A triode measured at Va 100,
Vg 0, would have characteristics quoted
with 100 volts on the anode and zero grid
volts, i.e., the grid returned to cathode or
negative filament.

Va 100, Vg 0, is the conventional way

of rating a triode valve, a method that in
the writer's opinion is most unsatisfactory
because when bias is applied the slope is
greatly reduced. Alternatively, could any-
thing be more absurd than rating a valve

[ SR p—

| Impedance, Amplification Fac-
btor and Mutual Conductance
jare Explained in this Article

| O ——
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at Va'l()(), Vg 0, when it is intended to
work at, say, Va 400, Vg 43 ?

Impedance

This characteristic is usually described
as differential internal resistance, but in
plain English it may be described as the
internal A.C. resistance of the valve, or

e

Fig. 1.—A modern high-slope output valve—the

Cossor 42 OT.  Nofe the close grid spacing which

with the 2-watt “heater gipes the kigh slope of
7 mA/t’.

more accurately as a measure of the ability
of anode voltage to infkience anode current.
Impedance is measured by making a small
change of anode voltage, for example,
90-1101in the case of triodes, and dividing-by
the change brought about in the anode cur-
rent. For instance, suppose that at 90
volts a power valve passed 12 milliamps,
and at 110 volts passed 17 milliamps, we
see that a change of 20 volts has brought
about a change of 5 milliamps, and if we
divide the latter into the former we get the
answer in 1,000’s of ohms, ie., 20+-5=4
(1,000’s of ohms), that is to say 4,000 ohms
impedance.

It will always be found that the imped-
ance of a valve is almost entirely dependent

on anode current. An increase in anode
current will bring about a decrease in im-
pedance ; in the case of an output triode
it i8 desirable that the impedance should
be as low as possible.

Unfortunately, it is impracticable -to
reduce anode impedance indefinitely owing
to thc corresponding increase of anode
current. Therefore, in the interest of
economy, and valve life, it is customary for
the manufacturers to indicate the maximum
anode voltage and optimum grid bias which
are suggested as a suitable compromisc
between a decrease in impedance, and an
increase in anode current.

It should be thoroughly understood that
while grid bias is primarily applied to enable
the valve to acecept adequate grid swing, an
increasc of bias reduces anode current and
increases ,impedance. Where high gain
per stage is necessary, xalves are employed
with relatively high impedance.  For
intermediate L.F. stages impedance of
10,000-30,000 arc usually chosen. For
H.F. or I.F. amplification screen-grid or
pentode valves are employed with im-
pedances multiplied by 10 or more; bear-
ing in mind the same order of mutual con-
“ductance is available in cach case, the
result is an increase of valve amplification
by a similar multiplication factor. The
reason why large changes of impedance
bring about large changes of amplification
factor, but do not aterially vary the
slope, is fully explained below. In the same
way that a limitation is imposed on the
desirable decrease of impedance of output
valves, a limitation is imposed on the
increase of impedance of screened valves,
as such increase brings about a correspond-
ing decrease in permissible grid acceptance,
and anode voltage swing, which is undesir-
able if certain effects are to be avoided
that are detrimental to selectivity and
good quality.

Amplification Factor

The amplification factor, sometimes
called magnification factor, may be des-
cribed as the superiority of the grid over
the anode to control the flow of clectrons
from filament to anode. In other words it
is a measure of the ability of the valve to
amplify. The method of measuring the
amplifieation factor is very simple and
shows very clearly the significance of this
factor. To measure the amplification factor
the procedure is.as follows, taking as an
example a simple triode valve. The anodo
current is measured at zero grid and 90
volts, under which condition it will pass,
say, 12 milliamps, The anode current is
then measured at zero grid and 110 volts,
when it will pass, say, 16 milliamps; the
grid is made progressively negative until
the valve is passing the same ancde current
as it passed with 90 volts on the anode.
We will assume that it was necessary to
make the grid 2 volts negative. It will be
seen from the above figures that a change
of 2 volts on the grid brought about the
same change in anode current as 20 volts
on the anode. We now divide 2 into 20
and the answer is 10, which is the am-
plification factor of the valve.

The outstanding point in the preced:ng
paragraph is that the control of grid over
anode is the magnification factor. If a
valve has an amplification factor of 20,
1 volt on the grid will change tke anode

(Conlf_nucd averfeaf)
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(Continued fromn previous page.)

current the same amount as a variation of
20 volts on the anode, and so on.

It is customary to refer to the amplifica-
tion factor by the Greek letter u (pro-
nouneéd mu), but it is as well to remember
that the samc Greek letter also means
“one thousandth of” and also * per-
meability.”
© With the exception of a diode detector,
the prime use of the valve is to amplify ;
it is obvious, therefore, that if no limiting
factor crept into the argument the valve
with the highest amplification factor
would be the one to choose. Unfortunately,
however, valves of high g have high
impedance, therefore it is only possible
to use a high # valve where the input is
small, i.e., under conditions where high
impedance is not undesirable,

Mutual Conductance

The reader will already have realised that .

the efficicncy of a valve cannot be measured
in terms of ecither im-
pedance or amplification,
since both factors must
be considered simul-
taneously ; for this reason
the ‘“goodness” of a
valve is measured by a
fastor which is a com-
bination of both, in other
words mutual conduc-
tance. This factor is
colloquially known as
the slope, and is usually
written “ g.”’ Here again
the same symbol is also
used as an abbreviation
meaning grid.

Mutual conductance is
measured in a
simple manner.
valve is'fed with whatever
anode voltage it is to be
measured with, and the
anode current noted at
zero grid voltage ; taking
a triode asan example, let
us]assume this figure to
be 15 milliamps. A
negative bias of 1 volt
is then applied to the .
grid, and the decrease in anode current
noted. If this decrease is, say, 3
milliamps, the valve has a slope of 3
nilliamps per volt, written 3 mA/v. If
the decrcase is 4.3 milliamps, then the
slope is 4.3 mA/v, and so on.

If the impedance and amplification
faetor are known, mutual conductance
may be found by taking away three
noughts from the impedance value
and dividing what is left into the amplifica-
tion factor. For example, if a valve has an
impedance of 4,000 ohms and an amplifica-
tion factor of 9, take away three noughts
and we have the figure 4, divide this into
9 and we get 2.25, which is the slope.

Fig. 2—The clec-

trode ‘assembly of

an  early  high-

impedance  valve

of the type referred
to in the fext.

Conversion Conductance )

Mutual conductance serves to indicate
the efficiency of any class of valve except
(A) the diode, which has no grid, and
therefore has no amplification factor and
consequently, no slope, and (B), frequency
changers.

The merit of a frequency changer is
mecasured by conversion conductance,
which is a rough counterpart of slope,
except that instead of being a purely static
measurement it is the ability of H.F.
voltage applied to the signal grid to vary

the I.F. current in the anode circuit.
¢ (To be continued)
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The Editor does not necessarily agree with the opinions expressed by his correspondents.

All letters must be accompanied by the name and address of the sender
for publication).

¢ The Overseas Market ”’

IR,—I read with interest the two letters
entitled “ A Colonial Impression,”
and ‘“The Overseas Market,” published
in PRACTICAL AND AMATEUR WIRELESS,
dated November 13th and 27th, 1937.
With regard to the first letter, I, as one of
the regular readers of PracTICAL AND
AMATEUR WIRELESS, quite agree with the
writer as regards the reproduction of
American superhet instruments. The
average person out here would not dream of
purchasing an instrument unless it is a 6 to
8-valve commercial superhet, the only type
of receiver which secms to give satisfactory
results under our weather conditions. This
means an all-wave instrument, which may
be purchased from £20 to £28 on casy terms
of £1 per month. The average American
instrument gives good quality reproduction
out here, and has all the necessary refine-
ments.

I will not say that the British designers
are mot as competent as tho American
designers, but I have heard some British
superhet instruments, and they certainly
lack punch when compared with their
American counterparts.

The troublec appears to lie in the circuit
design. Judging from different components
which I obtained some time .back (prior
to the American invasion of our market), I
am convinced that these components have:
proved the test.

A few days ago I had the pleasure to hear
and handle two British superhet all-wave
instruments, and¢ I must admit that the
reception and quality were good, and com-
pared favourably with a good American
instrument, and better than some.

Take, for instance, the British valves.
There are certainly various types, suitable
for the different stages of receivers; but
why not have them standardised the same
as American valves ? )

American valves may be obtained
throughout the whole of South Africa,
Rhodesia, and beyond, without any diffi-
culty. We don’t have to worry about who
the manufacturer is, as long as the valve
operates under the same characteristics
as the “ 79 or “ 58" type of valve we

‘require. When we want to replace a certain

make of valve of British manufacture, a
great inconvenience is experienced.

The dealer sympathises with us for not
being able to meet our requirements, and
at the same time politely offers an American
equivalent, unless you are prepared to
wait a week or more for this particular type
of British valve to arrive from some-
where, if obtainable.

I think it will pay British manufacturers
to investigatc the matter thoroughly, for
I can safely say that the radio enthusiasts
out here would prefer the British instru-
mentsand component parts,—M. POTGIETER
(Port Elizabeth, S. Africa.).

(not necessarily

Station CS2WD

IR,—For the benefit of other readers,

I wish to report the following details

of station CS2WD, Lisbon. Frequency:

5,977 kefs ; power, 200 watts. Schedule:

20.30-22.30. QRA: Radio Renascenca,
Rua Capelo, 5, Lisbon.

The announcer does not give the call,
but frequent reference is made to * Radio
Renaseenca.” '

Wishing yourself and the staff of your
cxcellent paper the compliments of the
&cason. —THoMas CRrossrieLp (Halton,
Lanes).

A Beginner’s Log

IR,—I am only 14 years old, and have

recently taken up S.W. listening.

To begin with, I built your * Simplest
Short-Waver,” and although my aerial
is only a length of 28 d.c.c. wire stretched
diagonally across my den, you can see by
my log that this little set works splendidly.
I regularly receive the following stations:
WIXAL, W2XAD, W2XAF, VK3ME,
DJN, DJA, 2RO, JVM, EAQ. and HBJ.

I'am sure that I would not have met with
this success if it had not been for your
excellent journal—R. Procror (Watford, -
Herts).

CUT THIS OUT EACH WEEK.

f i o p—
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o —
—THAT ordinary iren (such as irom boits and
screws) is unsuitable for inclusion inside a
© coil for providing an effect simiar to.modern
iron-core coils. i
—THAT the movement of inter-connecting
wires In a short-wave set may cause effects
simliar to fading owing to the shifting ol
tuning positions.
—THAT care should be taken when using
headphones with a_mains receiver, as there
may be sufficient current flowing to burn out
the ’phones. .
—THAT in a D.C. or Universal receiver a dial
light may be included in series with the heater
filaments to provide-also an indication that the
heater sircuit is intact.
—THAT a metalifc™** twanging ** noise_from
the speaker when a mains receiver is switched
on and oft may indicate a failing hcater in the
rectifier or output valve. .
—THAT accumulator and H.T. batteries should
be kept weil clear of the aerlal lead in a short-
wave receiver.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS.  Such articles should be
writlen on one side of the paper only, and should contain
the name and address of the snugr. Whilst the Edttor
dors not kold himself rexponsible for manusecripts, every
effort wall Ve inade to return them if a stamped and
addressed enrelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELFSS, George Newnes,
Ltd., Tower House, Southampton Street, Strand, W.C.2.

Oiring to the rapid progress in the design of wircless
apparatus and to our effortsto keep our readers in touch
with the latest developments, we give no warranty-that
apparatus described in our columns is noi the subject of
letlers patent.
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Club Reports should not exceed 200 words in length
and should be received TFirst Post each Mouday
wmorning for publication irn the following week’s issue,

THE CARDIFF AND DISTRICT SHORT-WAVE CLUB
HE above Club has been very active all through
the summer and winter, and meetings have been
arranged for Jauuary 20th and 27th. at the Roath
Park Hotel, City Road, Cardiff. All those interested
inshort-waveradioare invited toattend these mectings,
which are devoted especially to this subject.

The club has been favoured with two demon-
stration models of the 1938 range of * W.B." speakers,
and these have been on demonstration at recent
meetings, Amongst the members are twelve active full-
licensed transmitters, and the club has recently heen
favoured by a visit from the Australian amateur
VK5AP, Discussions on all short-wave topies take
place at all mectings, and a series of lectures is now
being arranged to commence in the near future. The
Jocal ‘ Hamfeast” of the society will be held early
in February, and the date and venue will be announced
later.

All interested in the activities of the soclety are
asked to communicate with the Hon. Sec., H.
Phillips, 2BQB, 132, Clare Road, Cardiff.

SHEPPEY AMATEUR RADIO CLUB
'H1l: above radio club holds meetings every
Wednesday at 7 p.m. at 161, Invicta Road,
Sheppey. The club is mainly for "the short-wave
enthusiast interested in receiver design and operation,
and amateur-band listening, etc.

We shall be delighted to co-operate in any experi-
mental transmissions any transmitting reader of
PRACTICAL AND AMATEUR WIRELESS cares to make,
or to take part in any club’s DX contest. Also the
members wonid be willing to act as checking stations
for amateur transmitters in any part of the country.
Incidentally all members are regular readers of PrRaC-
TICAL AND AMATEUR WIRELESS and join with me iu
]wiahlng it continued success.—F. G. Maynard (2CVM),
hon, sec.

ROBERT BLAIR RADIO SOCIETY
HE wireless class which has been held for some
years past at the L.C.C. Islington Institute,
Blundell Street, London, N.7, under their technical
adviser, Mr. E. W. A.-de-Kretser, have formed them-
selves into a club. The club is to be known as the
Robert Blair Radio Society, and will continue to meet
atthe Institute as heretofore, Wednesday and Thursday
evenings at 8 p.m., commencing in the New Year on
Wednesday, January 12th. Anyone is welcome to
any of our meetings. Just drop in and have a chat,
or write to the secretary, Mr. A. R. Richardson, 24,
Mercers Road, Holloway, London, N.19.

SLADE RADIO

N December 2nd last the above society celebrated

its tenth birthday with an annual supper, at
which our founder and President, Dr. C. H. Harcourt,
presented trophles and certificates for success in tho
year’s Direction Findiug tests to Messrs. H, E. Cuttler,
N. B. simmonds, and S. Bullock, and commenced
on the popul: mty of these tests over the last nine
years, in which the skill of the members had developed
to a very high stage. The evening concluded with a
most eujoyable councert.

On December 16th the members were addressed
by Mr. H. G. Ebans (G8MC) on “ The ABC of Short-
wave Listening.” This was very thorough and mstruc-
tive, and the lecturer explained clearly the peculinr
conditions which governed operating on the higher
frequencies. For the last. event of the year, on the
30th nlt., the members debated the question: “‘Is
Televxsion developing on the right lines?'’ The
debate leaders wefe L. A. Griffiths (for) and N, B.
Simmonds (against), and after each had outlined his
case a general discussionisensued in which all the
members took part, agte

The winter quarter progromme of this society is
given below :

January 13th —Wavemeters and Oscillators. Their

construction and use.. By Mr. N, B. Simmonds.

January 27th.—Junk Sate.

February 8th (Tucsday).—Lecture by Mr. Quarring-
ton, of Messrs. A. C. Cossor, Ltd., on Cathode
Ray Tubes and their application, by arrangement
with M.A.R.8. Meeting place (in the City) to
be announced.

February 24th.—Modern amateur-band communica-
tion receivers. By Mr, G, Brown, GaBT.

March 10th.—Direction Finding mght

March 24th.—Principles of synchronous and
asynchronous motors. By Mr., A. B, Cape.

Morse practice class at 8 p.m. sharp at each mecting,
except February 8th (outside event).

The Slade Radio Society, founded in 1927, provides
Midland amateurs, experts or novices, with the means
to co-operate and promote mutualinterests. Entrance
fee 23. 6d.; annual subscription 10s. ;: club badge, 1s.
Hon. sec., G. ¢, Simmonds, 38,