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For Every Cyclist!

GREAT NEW

FREE

INSURANCE
and

Book of

ROAD MAPS
1'0 -DAY "TIIF. CYCLIST," the most

popular cyclists' weekly, contains
Two Magnificent and Entirely Separate
Offers-A Great New Free Insurance
with increased benefit, and a bargain
offer of a zo8page handy -size Book of
Road Maps, gazetteer, route strips,
town plans, and valuable information
for every cyclist !

The maps show the short cuts,
peaceful winding lanes and byways, as
well as the arterial and main roads, the
railways, level crossings, churches,
contours, etc. And the ROUTE
STRIPS and TOWN PLANS will
simplify your cross-country runs.

Page
Book of
ROAD
MAPS,

GAZETTEER,

ROUTE
STRIPS,

TOWN
PLANS,

etc.

Don't miss this Amazing
ALMOST-AGIET Offer-
and the exclusive insurance
for cyclists which is

ABSOLUTELY FREE!

SEE TO -DAY'S

EZI D.
Of all Neu s
agents a n d
Bookstalls, or
by post 3d.
from the Pub-
lisher, George
Benno, Ltd.,
Tour, House,
,qouthanip t o

Cyc inw

Every Street, Strand,
London, Li
W.C.2.The Weekly Werlocsday

for the Millions
George Alt -wiles, Lid.

Buy a

HOME
MOVIE
for the Spring

Why not buy a Cine Camera
and Projector for the Spring, and
interest yourself in a fascinating
modern pastime? The most
convenient method of choosing
from the hundreds of models
available is to consult HOME
MOVIES, the monthly journal
devoted to the hobby, for it

contains announcements by all
the leading manufacturers and
dealers.

In addition, each issue contains
simple articles by authoritative
writers on how to obtain pictures
with a professional touch, and
how to make the best use of
the projector. HOME MOVIES
is obtainable every month, price
6d. at all Newsagents and Book-
stalls, or 71d. by post from The
Publisher, George Newnes, Ltd.,
Tower House, Southampton

Street, London, W.C.2.

George Neartes Ltd.
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TRANSMITTING TOPICS See page 679
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ROUND the WORLD of WIRELESS
Push-button Tuning

EACH season sees some new development
in radio receiver technique, and the

present trend is to fit the standard receiver
with some form of automatic tuning device.
The idea is not new, and in our very
earliest issues we gave instructions for fitting
a form of auto -tuning to simple receivers.
The introduction of highly -sensitive and
highly -selective receivers introduced diffi-
culties, and the large number of tuned
circuits employed also made it difficult at
first to see how such devices could be
applied practically. In America the idea
has been developed in several different
forms, and now each manufacturer adver-
tises his scheme and claims that it is the
only perfect one. English manufacturers
have been slow to adopt the device, mainly
on account of the fact that they desired to
overcome the imperfections of existing
schemes, but now about twenty manu-
facturers have announced that they .are
producing or are about to produce receivers
incorporating this feature. In this issue
we give details of such apparatus as has
been released to date, together with the
advantages to be derived from the scheme,
and further details will be given as they
are received. / It is anticipated that in the
near future home -constructor apparatus
for the purpose will be available, either for
incorporation in an existing set or as an
additional unit for use with any type of
receiver.

Sir Adrian Boult for U.S.A.
THE B.B.C.. announces that Sir Adrian

Boult has accepted the invitation of
the National Broadcaiting Company of
America to go to New York to conduct the
N.B.C.'s new Symphony Orchestra in two
concerts to be broadcast next May. This
orchestra was formed last year, and it is
now giving a series of ten special Symphony
Concerts under the direction of Arturo
Toscanini.

More O.B. Television
IT is now announced that included in the

forthcoming outside television broad-
casts) it is hoped to give scenes from the
finish of the Boat Race on April 2nd,
Trooping the Colour on the King's Birth-
day, and on St. George's Day, April 23rd,
to re-enact by means of models in the
Alexandra Park lake, the Zeebrugge action
of 1918.

Police Radio Extension
HOVE has now equipped its flying

squad with wireless, and it is expected
that the Hove police will soon be similarly
equipped, thus following the lead set by
the Brighton authorities three years ago
with tip introduction of the pocket radio'
At prAent all Hove messages are tele-
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phoned to the Brighton headquarters,
where they are broadcast from the special
short-wave station, GTN, situated on
the roof of the Town Hall.
This Year's Radiolympia

THIS year's Radio Exhibition at Olympia
will be held from Wednesday, August

24th, to Saturday, September 3rd, both
dates inclusive. Plans are being drawn
up for the schemes to be adopted for
attracting greater public interest this year,
and it is to be hoped that better television
demonstration facilities will be provided.

Southampton and P.O. Relays
AT a recent Borough Council meeting

at Southampton, the proposed Post
Office relay scheme was turned down. This
follows the announcement that all sections
of industry in the town had bombarded the
council, and the motion was defeated

by thirty-four votes to twenty-three. It
now remains for the Postmaster -General
to decide what steps to take regarding
the original proposal to instal this relay
system.

Singapore BroadCasts
TWO new transmitters are being opened

this month by the British Malaya
Broadcasting Corporation. These are
ZHP and ZHO, on 31.48 and 49.9 metres
respectively. At the moment it is stated
that the former will broadcast on Saturdays
and Sundays, and the latter on week -days,
but no definite hours have yet been set
aside.
National Badminton Championships
FOR the second time the National

Badminton Championships will be
Broadcast on March 3rd. The contest is
being staged at the Royal Horticultural
Hall, Westminster.

Hawaiian Dance Relay
IN the London Regional programme on

March 9th a novelty will be introduced
in the forma of a relay of national dance
music from the Hawaiian Islands. The
National Broadcasting Company of Ameri-
ca has made 'arrangements with a famous
Hawaiian Orchestra for regular broad-
casts, and it is one of these special trans-
missions which the B.B.C. will relay.

Empire Follies
THE B.B.C. Empire Station's now famous

concert party, Empire Follies, pro-
duced by Frederick Piffard, will be heard
for the first time in the National pro-
gramme on the afternoon of March 4th.
This party, following the Well-known pre-
cedent set by Pelissier in his Follies, in-
cludes gentle and amusing satire of every-
day events.

Pools Plumbed
IN view of the present controversy on the
I Football Pools, listeners will be in-
terested in a special B.B.C. broadcast in
the Northern programme on March 8th.
In this broadcast J. Howie Milligan will
telllisteners how to win 'in the pools. His
method can be summarised simply ; it is
to meet every possible chance beforehand.
According to his system, listeners need
only fill in enough coupons and they are
bound to win. This burlesque " sounding "
of the pools appears to be good advice,
even if almost impossible to follow.
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ROUND the WORLD of WIRELESS (Continued)
Swiss Ultra -short-wave Experiments
IT is reported that U.S.W. transmissions
I are being radiated from the top of the
100ft. observation tower of an hotel in
Zurich, Switzerland. The transmitting
aerial has an effective height of 3,000 feet
above sea -level.

Jungle Broadcast
ACCORDING to a note from the U.S.A.,

broadcasts from VP3THE, a wireless
station on horseback in the Amazonian
jungle will shortly be heard in the United
States over the network of the National
Broadcasting Company. The Holden
British Guiana Expedition of the American
Museum of Natural History, first jungle
expedition to be radio equipped, is to
broadcast reports of its findings in the forests
of southernmost British Guiana.

Radio Sunday -school
WHAT is apparently the only Sunday -

school in the world which is main-
tained by means of radio is at Longreach,
Western Queensland, Australia. From the
wireless station there lessons are broadcast
to children every Sunday, and there is also
a wireless collection. The young listeners
send their contributions by post, to be used
towards the cost of the broadcasts.

Broadcast from 5,000 -year -old
Tomb!
oNE of the most remarkable broadcasts

of recent years took place recently,
when the Liverpool archaeologist Mr.
Walter Emery gave a talk with other
eminent Egyptologists from the Pyramids,
scene of Egypt's glamorous ancient history.
Relayed with the assistance of Marconi
engineers, the transmission was over land -
line from the Pyramids to Cairo, from
whence it was beamed to London. From
London it was finally relayed via trans -
Atlantic telephone to the U.S.A.

The eerie atmosphere of King Cheop's
tomb, in which part of the broadcast took
place, was very well put over-the echo
from the vaults, which go back to 3,000
years B.C., being distinctly heard in spite
of the great distance over which the
programme had travelled. A distance,
incidentally, of 10,000 miles.

New B.B.C. Appointment
ARECENT B.B.C. announcement is to

the effect that Mr. Maurice Johnstone
has been appointed North Regional Music
Director. Since 1935 Mr. Johnstone has
been a member of the programme staff of
the B.B.C. Music Department in London,
and the date of his transfer to Manchester
will be announced as soon as this is
known.

For the Sake of an Example
IT is interesting to note that over £1,000

has now been received by the Electrical
Industries Benevolent Association from a
campaign conducted as a gracious recog-
nition, from the staffs and associated
companies of the Crompton Parkinson
group, of Mr. Frank Parkinson's year of
office as President of the Association.
Mr. Parkinson, himself, had no knowledge
that the campaign was being conducted,
which shows what can be done when one
or two enthusiasts make a determined
effort, and the Electrical Industries Bene-
volent Association hopes that in other firms
large and small there will come along
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INTERESTING and TOPICAL !
NEWS and- NOTES
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listen at this early hour, a recorded edition
will be broadcast from 1.30 to 1.45 p.m.

Broadcast News Bulletins in Spanish
and Portuguese

IT is announced that the B.B.0 will begin
I on the night of March 14 -15th a service
of broadcast news bulletins in Spanish anti
Portuguese for listeners in Central and
South America. As from March 15th, these
bulletins will be broadcast daily from two
B.B.C. short-wave transmitters at Daven-
try working simultaneously on a wave-
length of 31.55 metres, under the call sign
GSB and direCted to Central and South
America. The bulletin in Spanish will be
radiated at 1.30 a.m., G.M.T., and will be
followed by a bulletin in Portuguese at 1.45
a.m., G.M.T. The transmissions will be re-
ceived in Central and South American coun-

tries during the evening
of the previous day. The
bulletins, -which will be
objective in character,
will be compiled by the
staff of the B.B.C. from
the reports of the British
News Agencies.

This illustration shows N.B.C. officials and Marconi engineers making
preliminary tests for the historic broadcast from Egypt.

Electrical Industries Benevolent Associa-
tion champions to sponsor its cause.

More Women Radio Announcers
AT the Jubilee Conference of the Inter-

national Council of Women, to be
held in London this summer, plans for
increasing the number of women radio
announcers and speakers throughout the
world will be discussed. A preliminary
resolution from France declares that women
broadcasters are of special value in raising
the cultural level of women, combating
social evils, and promoting peace.

Dr. Maria Castellani, organiser of women's
broadcasts from Italy to foreign countries,
will take an active part in the discussion.
Women from 37 countries will attend.

Midland Orchestral Concert
N March 6th the City of Birmingham

Orchestra will be conducted by
Leslie Heward in a Beethoven programme,
including the Second Symphony. Charles
Hedges, the Birmingham. tenor, will be the
vocalist for " Adelaide."

The Farr -Baer Fight
WE are informed that a commentary

by Bob Bowman, through the
courtesy of the Canadian Broadcasting
Corporation, on the Farr -Baer fight at
Madison Square Garden, New York, will
be broadcast to British listeners from
Droitwich only on Saturday, March 12th,
at 2.45 a.m. For those who are unable to

Band of Gypsy Girls
DON RICO'S Band of

twenty-five Gypsy
Girl instrumentalists will
be on the air again on
March 6th in the Nor-
thern programme. This
band, which includes
accordions, harp, guitar,
trombone and strings,
is no newcomer to the
Northern microphone,
having broadcast on
many previous occasions.

5(01.14E IRIS!
PROBLEM No. 285.

Williams had a four -valve battery set
having a variable -mu H.F. stage. Results

; were very poor, signals being weak and
distorted. He tested the H.T. and L.T. and
found them up to standard and then connected
a milliammeter in the H.T. negative lead.
The current shown was roughly correct, and
then, with a view to testing the potentiometer
controlling the H.F. valve, the G.B. negative
plug connected to this was removed. Im-
mediately the current shown on the meter
fell. Theoretically, of course, it should have

i risen. What was the cause of this strange
f behaviour ? Three books will lie awarded for

the first three correct solutions opened. En-
: velopes should be addressed to The Editor,

PRACTICAL AND AMATEUR WIRELESS, Geo.
Newnes, Ltd., Tower House, Southampton

f Street, Strand, W.C.2. Envelopes must be
marked Problem No. 285 in the top left-hand

; corner and must be posted to reach this office
f not later than the first post on Monday,

March 7th, 1938.

;

Solution to Problem No. 284.
The inductance of the frame aerial which Devilla

built did not match the tuning coils which he used,
and thus he could not tune the frame and coils with
a gang condenser in order to obtain results throughout
the dial. The tuning would only match up at one or
two points and thus a separate trimmer should have
been used, or the frame tuned by a separate condenser.

The following three readers successfully solved
Problem No. 283, and books have accordingly been
forwarded to them: J. D. ;Morris, 17, Lynton Road,
Heaton Moor, Stockport; F. Clarke, 21, Shepherd
Street, Littieover, Derby; J. Emery, smelt, Harpen-
den Road, St, Albans, Herts.
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Where Accuracy is Important
and Where it is Not

Condenser and Resistor " Tolerance " : Values of Components in a Typical Circuit :
By-pass and Coupling Condensers : De -coupling and Coupling Resistors : Importance

of Correct Mains Transformer Voltages - By FRANK PRESTON

ACCURACY is always c'omparative,
and with many wireless components
it does not closely approach the

absolute. And yet, in other components
inaccuracy of two or three per cent. might
be sufficient to render a receiver com-
pletely unsatisfactory. It is clear from
this that it would be worth while to study
the question more closely with a view to
finding approximately what degree of
accuracyis required in the values of different
components.

As most readers are no doubt aware,
fixed condensers and fixed resistors of good
quality are generally accurate to within
plus or minus 10 to 15 per cent. That is,
the makers do not guarantee a fixed con-
denser with a nominal value of .001 mfd.
to be exactly that value, but they do
guarantee that its exact 'capacitance will
lie between .0009 and .0011 mfd., if the
" tolerance " is given in the catalogue as
" + 10 per cent." In the same way, a
fixed resistor with a rated value of 100,000
ohms will have a resistance of not less than
85,000 ohms nor more than 115,000 ohms,
if the tolerance is plus or minus 15 per cent.

To Special Order
Of course, if for any reason a greater

degree of accuracy than this were required,
most of the well-known makers would
supply the part on special request, but a
slight extra charge would be made. The
component would probably not have to
be made specially, but the tester would
have to choose it from the thousands
passing through his or her hands.

From this it might appear to the casual
observer that radio must be a very in-
accurate science, but that is by no means
the case. For example, if you were to buy
a high-grade all -wave tuning unit, the
sections would probably be matched to an
extremely high degree of accuracy ; they
must be if the unit is to be efficient over
the full range of wavelengths covered.
Valves, on the other hand, are looked upon
as extremely delicate and accurate assem-
blies. They are to a certain extent, but if
the principal characteristics are within 10
per cent. of the published figures the user
would rarely detect any difference between
two valves with the maximum permitted
variation in characteristics.

Useless Super -accuracy
Now let us look at the skeleton circuit

of a four -valve superhet with rectifier,
shown in the accompanying illustration.
As long as trimmers were provided on the
two -gang tuning condenser, the coils and
condenser sections need not, initially, be
balanced to a degree of accuracy finer than
about 10 per cent. ; in fact, in most cases
any greater degree of accuracy would
confer no advantages. That is because the
matching of the two tuned circuits could
be upset to a fairly considerable extent by

the use of long leads, especially if some of
these were shielded by means of earth -
connected screened braiding. But if the
coils and condenser sections were made
to tolerance limits of 10 per cent.
or thereabouts, quite small trimmers
would be adequate to ensure almost perfect
balance.

By-pass Condensers
Among the fixed condensers there is a

targe number whose purpose is merely to
provide an easy by-pass for H.F. and L.F.
currents. These are marked C in the circuit.
Provided that their impedance is low in
relation to their corresponding resistors at
the average frequency of the currents in
their circuits, it is unnecessary that. their
capacitances should be within at least 50
per cent. of the average values. That
explains why you often see values varying
from .01 mfd. to 1 mfd. for the condenser
connected between the screening -grid of a
pentagrid or H.F. pentode and earth.
Taking an average frequency of 1,000 ke/s
(300 metres), the impedance of a non -
inductive condenser of .01 mfd. is about
16 ohms. This is considerably lower than

wave band, and 1 mfd. might be better on
long waves. We can thus say that .1 mfd.
would be suitable for use in most all -wave
receivers.

Unwanted Inductive Reactance
It might be thought that it would be

better to be on the safe side " by using
the largest of the three condensers. But it
must be remembered that even a so-called
non -inductive condenser of normal type
has a certain amount of inductance. As
inductance produces increased impedance,
and as its value varies in direct proportion
to the rated capacity, it is best to use the
lowest capacity that gives a reasonably
low impedance.

Similar rules apply to the H.F. by-pass
condenser between the bottom of the
oscillator anode winding and earth, al-
though in this case the impedance should
be considered in relation to the voltage -
dropping resistor between the coil and
H.T.+. If the value of resistor is not less
than 25,000 ohms, a .1 mfd. by-pass con-
denser is suitable ; if the value' exceeds
50,000 ohms it would be possible to use a
condenser of lower value.

R

5

5 NMI

1

This skeleton circuit of a typical four -valve superhet, with rectifier, is used to show a which
parts of the circuit values are most critical.

the value of resistor generally used in the
lower arm of the fixed screening -grid
potentiometer.

At 10,000 kc/s (30 metres) the impedance
(strictly speaking, the reactance, which is
almost the same for most practical purposes)
would be only 1.6 ohms, and therefore the
value of .01 mfd. would be adequate. In
the same way, increasing the value to
.1 mfd. would be equivalent to dividing the
effective impedance by ten, which means
that a .1 mfd. condenser has an impedance
of only 1.6 ohms at 300 metres, or 16 ohms
at 3,000 metres. Generally speaking,
therefore, it will be seen that the lower of
the two values mentioned would be per-
fectly suitable in a short-wave set, whereas
.01 mfd. would be better on the medium -

Grid -coupling Condensers
Three condensers are marked C.1, these

being coupling condensers. One is the
grid condenser for the detector, a second
is the oscillator grid condenser and the
other is in the grid circuit of the L.F.
valve. The two first could have a value of
.0001 mfd., but the latter should not be
less than about .01 mfd. The reason
is that the detector grid condenser is
dealing only with high -frequency currents,
the frequency of which would be about
500 kc/s in a modern superhet. At that
frequency a .0001-mfd. condenser has a re-
actance of just over 3,000 ohms, which is
low in comparison with the almost -infinite
impedance of the secondary circuit of the

(Continued ifverles14
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WHERE ACCURACY IS IMPORTANT
(Continued from previous page)

I.F. transformer and with the grid -leak
resistance of about 2,000,000 ohms.

The L.F. grid condenser, however, has
to handle low frequencies from about 50
cycles up to 5,000 cycles. If we take the
average as .500 cycles we say that the
average impedance of a .01-mfd. condenser
is just over 30,000 ohms ; this is low in
comparison with the impedance of the two
resistors in the detector anode circuit.
In consequence, the L.F. currents will pass
into the L.F. transformer far more easily
than they can "leak " through the H.T.
circuit to earth.

Among the other by-pass condensers
we have those for by-passing the de -
coupling resistors for the anodes of the first
three :valves and that for the auxiliary
grid of the output pentode. To prevent
the building -up of audio voltages in the
H.T.-supply circuit these should offer far
less impedance than the decoupling re-
sistors. That is why a value of about
1 mfd. is generally suitable, such a capaci-
ty offering an impedance of about 160
ohms to frequencies of 1,000 cycles. It
will be quite clear, however, that the
condensers would still be reasonably
effective if their impedance were doubled.
In other words, their precise value is not
very important.

Bias By-pass
Other by-pass condensers are those

across the bias resistors of the first two
and fourth valves. In the case of the first
two valves the condensers have to by-pass
H.F. currents, so that a value of .1 mfd.
is ample. But the last-mentioned con-
denser is in the L.F. circuit besides being

in parallel with a resistor having a value
of, say, 250 ohms. Thus its value must be
higher, and as slight inductance has
little effect on low frequencies it has be-
come customary to use an electrolytic
condenser .of about 25 mfd. This might
appear unduly high when it is remembered
that its impedance to currents of 1,000
cycles is only about 6 ohms, but it should
not be overlooked that there might also
be present a mains frequency of 50 or 100
cycles -and that the impedance to 50
cycles is over 120 ohms ! An appreciable
" hum " voltage could be developed across
a condenser of lower capacity, and in some
cases, particularly when the set is operated
from 25 -cycle mains supplies, it is desirable
to increase the capacity to 50 mfd. to avoid
mains hum.

Smoothing the H.T.
The two other principal condensers in

our circuit are those used for smoothing
the H.T. supply. That adjacent to the
rectifier should be of fairly critical capacity,
since it influences the output voltage
obtained by the rectifier. Most valve
manufacturers advise 4 mfd. electrolytic,
but for some valves 8 mfd. is suggested.
The other smoothing condenser could have
any value, and the higher it was the greater
would be the degree of smoothing. In
practice, however, a capacity of 8 mfd.
is nearly always the best compromise.

Turning now to the resistors, the values
of those marked R are determined entirely
by the voltage whieh it is required to drop,
and calculation is dependent on the well-
known Ohm's Law. The detector anode
resistance marked R.1, however, should
have a value related to the impedance of
the detector valve, the value being roughly
twice that of the valve impedance. The

values of the bias resistors (also marked
R.1) are generally critical, especially in
the case of the output valve. If the re-
sistance is too high the valve is over -
biased, which means that it cannot
operate at maximum efficiency and,' in
the case of the L.F. valve, that distortion
will probably be caused. If the value is
too low the H.F. valves will become
unstable, while the L.F. valve will pass too
high an anode current and its life will be
shortened. It is important that the bias
resistor used should be of the value recom-
mended by the valve:maker for the par-
ticular type of valve in use.

Accurate Voltage
It is not always realised that the mains

transformer should have a degree of
accuracy greater than that of many of the
other components in the set. Thus, for
example, if the voltage supplied to tlie
valve heaters is too high, the heaters will
be run at too high a temperature and will
therefore have a shorter life than they
should. What is not always as obvious
is that if the voltage is too low the valves
might be still more seriously affected. The
reason is that if the heater is not raised
to the correct temperature, the " sucking "
of the election stream from it causes
gradual disintegration. This is, of course,
most pronounced in the case of large -power
output valves and rectifiers, the anode
current of which is comparatively heavy.
It is very easy to ruin a high -efficiency
output valve taking a high anode voltage
by under -running the filament or heater.
It is still more easy to cause the early
demise of -a. cathode-ray tube by the same
means, for the H.T. voltage in that case
runs into thousands of volts.
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of the WeekImportant Broadcasts
I NATIONAL (261.1 m. and 1,500 tn.)

Wednesday, March 2nd. -Symphony con-
cert from the Queen's Hall, London.

Thursday, March 3rd. -:-Variety from the
Holborn Empire.

Friday, March 4th. -Eight Bells : Variety
programme.

Saturday, March 5th. -Palace of Varieties
programme.

REGIONAL (342.1 m.)
Wednesday, March 2nd. -The River

Severn : The history and people of the
River, from the Welsh Border to the sea.

Thursday, March 3rd. -Badminton Cham-
pionship, from the Royal Horticultural
tia.U.

! Friday, March 4th. -The Changing Mid-
! lands : Can the growth of Towns and
i Industries be controlled ? A discussion.
! Saturday, March 5th. -Orchestral concert.

MIDLAND (296.2 tn.)
Wednesday, March ,2nd. - The' River

Severn : The history and people of the
1 River, from the Welsh Border to the sea.

Thursday, March 3rd. -The Young Far-
mers' Policy To -day, a discussion.

Friday, March 4th. -The Changing Mid-
lands : Can the growth of Towns and
Industries be controlled ? A discussion.

Saturday, March 51h. -The Leicester Brass
Band Festival, from De Montfort Hall,
Leicester.

WELSH (373.1m.)
Wednesday, March 2nd. -Melodies of

Wales : vocal and instrumental pro-
gramme.

Thursday, March 3rd. -Choral programme
from the Central School, Coedpoeth.
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Friday, March 4th. -Wales and Cam-
bridge : a discussion between speakers
from the two Universities.

Saturday, March 5th. =Wales in Exile :
The Wimbledon Welsh Community,
from the Spencer Hall, Wimbledon.

WEST OF ENGLAND (285.7 m.)
Wednesday, March 2nd. -The River

Severn : The history and people of the
River, from the Welsh Border to the sea.

" TELL ME IF IT HURTS !"
A London doctor spent a series of

week -ends and some f400 in making
the amusing film, " Tell. Me If It
Hurts," which is to be televised in
the evening programme on March
14th. The first film made by an
amateur to be shown in a London
cinema, it has just completed a success-.
ful five weeks' season in the West
End. It deals humorously with the
reactions of a man suffering with
toothache and his experiences at the
dentist's, and so realistic are the
surgery scenes that the film had to
meet the opposition of the censors.
It was at length given an " A " certi-
ficate on the condition that it was
prefaced by the statement : " This
film is presented as a good-humoured
joke, and we hope you will accept it
in that spirit. No representation in it
is intended of any living person."

The film, which runs to two reels,
will be repeated in the afternoon
television programme or. March 21st.

1.M.111(.1.11,4M,11.1Im.ms.

Thursday, March 3rd. -Westward Ho !
No. 5 of a radio magazine.

Friday, March 4th. -A Variety programme'
from the Hippodrome, Southampton.

Saturday, March 5th. -Dance Cabaret
from the Pavilion Ballroom, Bourne-
mouth.

NORTHERN (449.1 m.)
Wednesday, March 2nd. -Northern No- -

tions-13, a recorded, studio and actuality
review of interesting Northern events.

Thursday, March 3rd. -Scunthorpe Schools
Musical Festival, from the Baths Hall,
Scunthorpe.

Friday, March 4th. -Variety from the
Theatre Royal, Stockport.

Saturday, March 5th. -A running coo- I
mentary on the second half of the Rugby
League Match, Salford v. Wakefield. 1

Wednesday, March 2nd. -Crime Marches I
On! Episode Two, the Case of the
Baleful Baronet.

Thursday, March 3rd. -Pleas for Pleasure:
Recreational Revue.

SCOTTISH (391.1 m.)

Friday, March 4th. --Orchestral programme.
Saturday, March. 5th. -What it is to be !

Young, a comedy by Jameg Bridie.
NORTHERN IRELAND (307.1 m.)
Wednesday, March 2nd.= -Shepherds hey,

recorded feature programme.
Thursday, March 3rd. -Choral programme.
Friday, March 4th. -Chamber music.
Saturday, March 5th. -Association Foot-

ball : Glentoran r. Portadown, an eye-
witness account.

APINIMA 1.410,1.04.111,41.04110.0.111111.1.MINMEM041.0.1tdika umn
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ON YOU
Recording Television
I AM reminded of a paragraph I

wrote a few issues ago in which
I said, qr in which I implied, that it
would be possible to record a television
broadcast in the same way as we now
record speech. A waspish critic, who
thinks that he knows all there is to
know, has caused me to chortle and
guffaw by an exhibition of what I
can only describe as tergiversatory
technical nonsense. A lot of these
pseudo technical people learn off a
few parrot phrases which are useful
in impressing their friends, and pre-
sume that there can be no possible
exception. This hypercritical bloke
trots out the usual bit that it's impos-
sible to record frequencies up to three
megacycles. He seems to forget that
it has already been done. He seems to
jump to the conclusion that to record
such a programme we must use
gratnophone discs, or that we must
receive it by the ether and record
it. There are still people who believe
that the earth is flat, and others who
think that an equilateral rhomboid
is a term of opprobrium. If this
reader does know what a megacycle
is and if he does understand methods
of recording it is obvious that, he is
talking through his hat. If he does
not understand those things he is
talking or writing about something
he knows less- than nothing about,
rather on the lines of the definition
of the quack -teacher who starts off by
knowing a great deal about a very
little and goes on learning more and
more about less and less until finally
he knows everything about nothing,
or nothing about everything. I ad-
vise this critic to read an elementary
text book and to study, the techni-
cal papers, and also to re -read my
paragraph, when he will see where
he has erred.

VELENGTH
letter with- a cheerful threat that he
is awaiting a copy of my reply which
he will send to his " many radio
friends." By this paragraph he will
know that I am informing his
" friends " of the facts.

By Thermion

wave coil and choke in the Triband
Three. We replied, stating that it was
not part of our query service to under-
take the preparation of constructional
details amounting to an illustrated
article and send them through the
post. Additionally, under the Junior Section for Worthing
Editor's guarantee, the specified parts MR. J. BOWERS, of 37, Sunning -
must be used. Obviously, his task dale Road, Durrington, Worth -
would be rendered impossible if in ing, says that he has been considering
addition in having to adjust the starting a Junior Local Chapter of
receiver he had to adjust individual the B.L.D:L.C. He says that at 
components. Now, both he and I present they will be able to hold the
are well aware that there are some meetings at his house, thus solving
readers capable of making their own one problem. With regard to sub-
components, and the Editor has scription, that is a matter for dis-
provided for them by producing those cussion by the members, although
very excelleat books, " Wireless, Coils, it is my opinion that it should not be
Chokes and Transformers, and How made too small, otherwise you do not
to Make Them " (2s. 6d.), " Wire- attract the keen member. Any
less Constructor's Encyclopaedia " (6th reader under 21 years of age should
edition, 5s.), " Everyman's Wireless write to Mr. Bowers, remembering
Book " (3s. 6d.), "-Television and that he is interested only in keen
Short-wave Handbook " (3s. 6d.), members.
whilst for those who require a circuit
there is " Fifty Tested Wireless Cir- Another Howler
cuits (2s. 6d.). This unreasonable F. W. J. C., of Kenton, writes :
reader, however, replied that we do " On Sunday, January 3oth,
not wish to propose to cater for our at 9.21 a.m. and again at 9.34 a.m.,
readers, and he wants to know whether I was listening to Radio-Normandie.
a description of any part of a set At these times there was a break
such as short-wave coils or chokes is off in the transmission for perhaps
to be withheld from our readers. two or three minutes.
This reader makes the usual claim " The announcer, on transmission
that he has " read the paper from being resumed, apologised for the
number one," and that being so he breaks and said : These repeated
should have on' file dozens of issues breaks are due to a very high wind heretirentwood Amateur Radio Society which have described the construe- which interferes with transmission.'M

wood Amateur Radio Society
Y regrets to members of the Brent- tion of, such items as short-wave " This, to me, seems ridiculous, and

coils, all -wave coils, medium -wave if you think the same, no doubt thethat I should have referred to them coils, long -wave coils, ultra -short- lads who like ' howlers ' will appre-in last week's issue as the Brentford wave coils, transmitting coils, mains ciate this one which is all the more
Amateur Radio Society. The Hon. transformers, chokes (H.F. and rich because of its source."Secretary is Mr. J. R. Deane-Sains- L.P.) ; a long series on designing
field, Essex.
bury, of" Brunook," Crossways, Shen - your own receiver, a long series not And Another

only on making all sorts of coils, but . 0., of Petworth, tells me that
Reply to Another Critic how to incorporate them in given he was in a certain radio shop
I RECEIVED a letter from a reader circuits. In fact, series of articles recently when an old lady came in for

of West Worthing inquiring for on almost every type of iwireless an accumulator. When this was
the dimensions, etc., of the short-, construction. This reader ends his produced she asked sweetly if it

Club for King's Lynn
R. G. W. S. RODGERS, of

ii2a, High Street, King's
Lynn, tells me that one or two
enthusiasts in his district are anxious
to form a short-wave club. He
would be glad if local readers inter-
ested would get into touch with him,
or to Mr. A. W. Brookson, 15,
Chequer Street, King's Lynn.
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would run down if she did not put it
in the set until the next morning,
for she wanted to make sure that it
would last through that day !

The Superhet's Rival
HAVE received hundreds of

I letters about the recent sug-
gestion for a rival to the superhet.
Most readers welcome it, but H. S. B.,
of Llan'samlet, writes,

" Re superhet's rival. As a
certain reader states, the straight can
scarcely be considered a rival of the
superhet. However, my desires are
in the direction of a circuit of the kind
suggested.

" The only snag is the cost.
" At the moment, we can't buy

' quality sets ' at a ' popular ' price,
so we have incentives to construct
them. We justify our hobby in that
we provide something we can't buy.
We achieve something !

" As it is, I modify ' all quality
circuits,' and buy ' surplus ' com-
ponents. Not because I imagine for
one moment I can improve on the
circuit and valves stated, nor on the
components : I am compelled to.
The result is that, good as results may
be, I always feel that had I bought
the specified components, I should
have done better. This ' modifying '
business is an evil affair.

" It is unjust to the designer.
The ' specified component ' makers'
sales are small, and they erroneously
conclude there is no market for com-
ponents (certainly not for their
components at their price), and
finally the constructor doesn't get the
results he 'expects.

" Why must we have elaborate,
beautifully -canned coils-why silver-
plated terminals and all the other
trappings, giving an outward
appearance of quality -21s. ganged
condensers, nicely got up and ad-
mittedly efficient?

" If the little tin affairs used by
manufacturers do their job, why can't
the constructor use then ? And so
on with all the other components.

" Much as I like the prospect of
seeing your proposed circuit, I fear
that to use up parts I possess I shall
' modify ' your circuit to suit them.

Radio Set for Cyclists
THERE have been requests from

many readers of our companion
weekly The Cyclist for a design
for a very small and compact head-
phone portable wireless set. I should
be glad to receive photographs and
details from any reader who has
built such a set. It must be remem-
bered that light weight is an impor-
tant factor.

Soldering -iron Protection

THE service -man and the experi-
menter often find that long spells

of soldering are called for in their work,
but very often an interval will arise
during the work (whilst components are
mounted, tested or changed about) and
the iron must be left connected all the time
in order to avoid delay when it is again
required. The ordinary iron will stand
up to quite a lot of rough usage, but it is
as well to prolong its life as long as
possible by avoiding over -running. An

_idea which has before been mentioned
in this connection, and which has been
recommended to many readers, is to
make a stand for the iron, so arranged
that when the bit is placed upon a sup-
porting strip its weight depresses the
strip and automatically switches a resist-
ance in series with one mains lead. The
resistance should be so chosen that it
makes only a slight reduction in voltage,
sufficient to avoid overheating but to keep
a :suitable temperature. A separate
support should be provided upon which
the iron may normally be placed during
soldering work.

Short Wiring
WE  recently had_ the opportunity of

seeing a novel method of assembly
adopted by a reader who had experienced
dculty in building an all -waver to his
own design. In most cases the con-
structor mounts components exactly as
they are intended to be mounted by the
manufacturer, screwing such items as
coils, gang condensers and so on, to the
flat chassis. This does not always
provide the most efficient wiring, and in the
case in question the amateur had cut
a thin strip of aluminium the length
of the coil -unit base and had bolted the con-
denser and coils on each side of the strip,
the bottom of the latter being turned over

for mounting on the chassis, thus the
condenser and coil unit were mounted on
their sides, but the connecting wires between
the two units were less than sin. in length,
and apart from the fact that the dial had
to be mounted separately there were no
other dculties introduced by the method of
mounting.

This Year's Radiolympia
THE date of this year's Radio-

lympia is from Wednesday,
August 24th, to Saturday, September
3rd, inclusive. Two months of 1938
have gone and it will not be so
many weeks hence that the secretive
Therthion is strolling round the
Exhibition again. Book these dates
in your diary.
The Southampton Relay

THE much -talked -of G.P.O. relay
scheme for Southampton was

rejected by 34 votes to 23 at a meeting
of the Southampton Borough Council.
I am glad. The Post Office, which
controls the B.B.C., has no right to
interfere in commercial enterprises
and certainly no right to compete
with them. What chance have or-
dinary commercial undertakings
against Government price cutting,
bearing in mind that the Government
can run at a loss and still run when
other firms will go into the bank-
ruptcy court ? I hope that any
Government scheme for killing trade
will meet with a similar fate.
particularly object to the B.B.C.
and the Post Office entering the
Radio Trade.
Radio Friendships-" Smoke

Dreams" Fan Club
WHEN Paul Hughes, the

dreamer,
his easy -chair Sunday afternoons
to revive bygone days during his
" Smoke Dreams " programme,
nine old friends light up their
cigars, settle back in their easy
chairs in Washington, D.C., and
join the dreamer in reminiscing.

" We haven't missed a Sunday
since October," wrote A. E. Skuroi,v,
of Washington. " We're all past
sixty, and when you reach that age
there's nothing like a good cigar
and some fine old memories to warm
your heart."

Each week when " Smoke Dreams "
is broadcast over the Nation's Station
(WLW) and the NBC -Red net-
work (1.3o to 2 p.m. E.S.T.) the nine
men in Washington live the days
gone by as the dreamer recalls them
to his dog Sport. " Smoke Dreams "
features Virginio Marucci's orchestra
and choir with guest soloists. The
programme is sponsored by H. Fend -
rich, Inc.   . 

A COMPLETE LIBRARY OF STANDARD WORKS.
By F. J. C A 114 M.

WIRELESS CONSTRUCTOR'S ENCYCLOPEDIA 5/-, by post 5/6.
EVERYMAN'S WIRELESS BOOK 3/6, by post 3/10.
TELEVISION and SHORT-WAVE HANDBOOK 3/6, by post 3/11

t FIFTY TESTED WIRELESS CIRCUITS 2/6, by post 2/10.
1 WIRELESS COILS, CHOKES and TRANSFORMERS and HOW

TO MAKE THEM 2/6, by post 2/10
es All obtainable from or through Newsagents, or from Geo. Newnes, Ltd., Tower House,

Southampton St., Strand, W.C.2.
 Or.  FA.  
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THE THIRD ARTICLE
OF A NEW SERIES

Further Notes on Circuits, and Details of Construction of the Rack for a 10 -watt Transmitter,

are Given in this Article. By L. ORMOND SPARKS

HAVING dealt with the main details
of the two Hartley oscillator
circuits last week, I propose con-

tinuing with other arrangements with
which the amateur transmitter is likely to
come in contact.

Tuned -plate Tuned -grid
The above title is given to a very popular

circuit of the capacity coupled type, and
as the beginner advances he will find it is
more usually referred to as the T.P.T.G.
circuit. The theoretical details are shown

1_2

LI

Fft

H.T.

Fig. 1.-Circuit diagram of the tuned -plate tuned -
grid arrangement.

in Fig. 1, where it will be seen that a coil
and condenser combination is in both the
grid and the anode circuits, but it must
be clearly understood that the coils are not
used for the purpose of obtaining regenera-
tion by inductive coupling, as it is pro-
vided by the existing capacity between the
grid and plate electrodes in the valve when
certain external requirements are satis-
factory.

These requirements are the tuning of the
two inductances LI and L2, and it can be
verified by experiment that a state of
oscillation will be produced when the two
circuits are tuned to the same frequency,
or, in other words, when they are in reson-
ance with each other. Strange, as it may
seem, the maximum oscillation will be
secured when the circuits are a minute
fraction off resonance.

The tuned circuit L2 will have the
greatest effect on the frequency of the
oscillations, while, apart from the inter -
electrode capacity of the valve, the charac-
teristics of the grid circuit will govern, to
. a certain extent, the degree of regeneration
or excitation obtainable with any given
valve.

There is only one real snag with the
T.P.T.G. arrangement, and that is, it is
not too easy to adjust, but it has the
redeeming feature of being quite stable
once everything has been set. As the
use of the words oscillation and stable seem
rather confusing, I would mention that
" stable " is used in the sense of maintaining
the oscillations at a given strength and
frequency, as one of the great things to

Li

H.T-

Fig. 2.-This arrangement is known as the
T.N.T. circuit.

avoid in any generator of oscillations is
any variation of their frequency.

The T.N.T.
This is shown in Fig. 2, and it will be

obvious that it is nothing more than a
modification of the T.P.T.G. circuit. The
only difference is that the circuit Ll is no
longer tuned by a variable condenser, thus

LI

HT-

Fig. 3.-This me hod of coupling gives rise to
the term electron -coupled.

making it cheaper to construct and, in one
way, easier to adjust.

Once again the valve electrode capacity
is called upon to provide the " feed -back "
between plate and grid circuits ; the anode
coil is tuned by means of the variable
condenser to resonate with LI, which,
however, has to be so made or designed
that it will resonate at the desired frequency
by its self -capacity plus that of the valve
and associated wiring.

The Electron -coupled Oscillator
This is a very popular arrangement, and

as its uses are not solely confined to trans-
mitting, it is a circuit which calls for every
consideration.

Providing reasonable care is taken with
the lay -out and the selection of the compo-
nents, little trouble is likely to be experi-
enced. The main items to watch are
screening and the elimination of any form
of external coupling.

If the circuit is examined-Fig. 3-it
will be seen that it is simply an elaboration
of the fundamental Hartley circuit, but as a
screened -grid valve is used, the screening
grid " G.S." might be regarded as the
anode of the Hartley circuit, while the
control -grid " G.C." becomes the oscillator
grid, the normal anode of the S.G. acting
as the output circuit.

It will be remembered that in the Hartley
arrangement the filament tap is kept at
earth potential and that of the anode at a
high potential from a radio or H.F. point
of view. Actually, these requirements
are not vital, providing the grid, filament

(Continued on next flog )

Fig. 4.-A modification of Fig. 3.
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TRANSMITTING TOPICS
!Continued from the previous page.)

and anode are maintained at their correct
relative potential, as will be seen from the
description of the electron -coupled method.

In this instance it is the anode of the
oscillator which is kept at an earth potential,
when considering the H.F. currents,
although from a direct current point of view
it is actually at high potential. The fixed
condenser Ca allows this state of affairs
to be maintained, as it presents a negligible
reactance to H.F. currents, thus holding
down the anode, and at the same time
preventing a short-circuit of the D.C. high-
tension. By the way, it will be permissible
for the beginner to think of " reactance "
as resistance. The true definition, however,
will be given as the articles proceed.

Without going into the actual operation
of the valve, it must be appreciated that
as the anode is tied down so far as H.F.

I
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Figs. 5 and

ji

6.-Front and side elevations of
main frame.

currents are concerned, the cathode of the
valve will be at an_H.F. potential, but with
indirectly heated mains valves, the heater
circuit can be allowed to be at earth
potential. This point is stressed, as it
calls for a different arrangement with
battery -operated valves, which do not
embody an independent cathode.

In such instances, some means have to
be devised whereby the active part of the
filament is kept at an H.F. potential above
that of the earth common negative line,
such conditions being produced by inserting
suitable H.F. chokes in series with the
filament. It is obvious, therefore, that
an indirectly heated mains valve has many
advantages when considering the circuit in
question.

Let us now complete the circuit shown
in Fig. 3, so that it becomes that shown
in Fig. 4.

A tuned circuit, T.C., has been added
to the anode circuit, and if a positive D.C.
voltage, as indicated by the H.T.+ line,
is applied to the anode it will attract and
rec:Ave the electrons through the screening
grid " G.S.," which it will be remembered,
is acting as the oscillator anode.

If, then, the circuit T.C. is tuned to the
frequency of the oscillations, the H.F.
Component will produce voltage variations
in the anode circuit of the same frequency
of the oscillations, or, to put it in more
simple words, the valve will be acting as an
oscillator and an amplifier.

This feature brings us to another impor-
tant item. Supposing, .for example, the
circuit T.C. is so arranged that it can be
tuned to twice the frequency of the oscil-
lator, that is, the second harmonic of the
fundamental or original frequency, it will
then be found that the output is still quite
good. The same applies to T.C. being

3/en

Fig. 7.-Showing how he four uprights are cur
to receive cross bars.

tuned to the third and even the fourth
harmonic, but it must be fully realised that
the output will gradually decrease as one
proceeds up the harmonic scale, therefore,
it is not usual-with the circuit in question
-to try to obtain more than the third
harmonic.

In case it is not clear what advantage
this offers, let us assume that the funda-
mental frequency is crystal controlled to.
say, that equivalent to 40 metres. If
T.C. is tuned to the second harmonic, it
will be possible to obtain, with the same
crystal, a good output on 20 metres, and
so on, according to the characteristics of
T.C. There is a term given to this proce-
dure, but more about that next week.

Constructing the 10 -watt A.C.
Transmitter
Here are the preliminary details for the

construction of the rack mentioned in my
last article.

Before starting any of the work-from
wood you may have on hand-it is best to
purchase the full amount of material, thus
avoiding those annoying delays caused by
running short of supplies.

Here is the complete list of wood required
for the rack :-

A full 12ft. of lfin. by lin.
lin. by ?gin.
fin. by sin.
-Ptrin. quarter round

beading.
To this must be added one pennyworth of

lin. fine French nails ; the same amount of
sin. brads ; a sheet of medium and smooth
sandpaper, and a 3d. packet of water -stain.
To commence operations, cut the lain. by
Dn. stuff into four equal lengths of 3ft. each
(x),then mark them off as shown in Fig. 6, and
remove the shaded portions by cutting into
the wood with a tenon saw and taking the
part out with a chisel of suitable size. Don't
make the slots too deep or too wide. It is
better to be on the small side, and gradually
bring to the correct size to take the lin.
strip tightly.

Ten lengths, each 131ins., can then be
cut from the lin. byifin. strip (c) and fitted

f f f t 19/f 'tt
ft ft 21,, f

f f 121,

into the slots thus forming two frames as
shown in Fig. 5. See that the frames thus
formed are square-I mean as regards the
corners-and when you are satisfied that
all joints are a good fit, the strips can be
nailed in position by two lin. French nails
in each join.

After this, four 3ft. lengths of lin.by sin.
wood (d) can be cut and fastened to the four
1/in. by fin. pieces on the opposite side to

Fig. 8.-Indicating the position of he side
members.

the strips, as shown in Fig: 7. These are
fastened with the lin. French nails. The two
main frames thus formed are now ready to
be fixed together to form the rectangular
structure, by means of 10 lengths of the
lin. by le- in. wood, each 9fin. long. These
are arranged and fastened with their edges
level with the other strips of the same size,
but at right angles to them. French nails
are used for the fixing, two being ,used at
the ends of each strip (` Y' Fig. 8). The
main thing to watch with the constructional
work described so far is to keep everything
square and firm; At this stage, although all
the woodwork is not quite finished, it is
advisable to give the rack a coat of water
stain. The colour used can depend on
individual taste, bearing in mind the match-
ing of other fittings or furniture. The
original model was finished in medium oak.
When the stain is thoroughly dry, the out-
side surfaces should be polished-not highly
-by the application of beeswax and a little
elbow grease.

Anna Neagle in "Star Gazing"
Broadcast

1\4ANJolvisttalteaemelebrednAr=eaZ
will be the subject of the next programme
in the " Star Gazing " series.

By arrangement with Mr. Herbert
Wilcox, Miss Neagle will herself take part
in the programme-the eighth' of these
" radio biographies "-when it is broadcast
on April 11th and 12th. On the following
day, April 13th, Miss Neagle will begin
work on her next production for Mr.
Wilcox, " Sixty Years a Queen," a successor
to " Victoria the Great," her last film,
which has had so great a success.

The romantic story of Miss Neagle's
swift rise to world fame will be told in the
" Star Gazing " programme, which is now
being prepared by Leslie Baily and Charles
Brewer. Her early days as a chorus girl
in London musical comedies and cabarets
will be recalled, and then her first starring
film, " Good -Night, Vienna," in 1930. From
this and her subsequent films, including
" Bitter Sweet," " Nell Gwyn," " Peg of
Old Drury," " London Melody," and
" Victoria the Great," scenes and songs will
be reproduced in the radiobiography. It
is also hoped to include an advance scene
from " Sixty Years a Queen," with Miss
Neagle playing in a B.B.C. studio her part
of Queen Victoria. Mr. Herbert Wilcox
has given the B.B.C. access to the scenario
of the new film so that a scene may be
broadcast.
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BEAHER
A PAGE OF PRACTICAL HINTS

Auxiliary Trimming Adjustment
I HAVE a set which would not trim satis-

factorily even with the aerial trimmer
all out. Tests showed that I would have
to decrease the inductance of the aerial coil.

I did by fitting a small disc of
SLOT FOR

SCREWDRIVER

NUT GLUED TO COIL CAN

ALUMINIUM
DISC,

A neat aerial trimming adjustment.

aluminium inside the aenial coil can in such
a manner that it could be raised and
lowered so as to come closer to the field of
the coil, thereby decreasing its inductance
and thus allowing the trimmer condenser to
be used in this section. The accompanying
sketch clearly shows the arrangement.-
Wat. (Belfast).

For the Service Bench
To keep the back of my service bench

free from wires running across it, I
made use of -the dodge shown in the
accompanying illustration, which I rigged
up from an old spring blind roller and a few
odds and ends.

The roller I cut down to lft. 2in.. and then
made two copper rings and soldered a length

ANTENNA
PHOSPHOR BRONZE BRUSHES
MOUNTED ON EBONITE

BRACKET

WRINUES
THAT DODGE OF YOURS!

Every Reader of " PRACTICAL AND
AMATEUR 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 other item published
on this page we will pay half -a -guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, " PRAC-
TICAL AND AMATEUR WIRELESS,"
George Newnes, Ltd., Tower House, South-
ampton Street, Strand,W.C.2. Put your name
and address on every item. Please note
that every notion sent in must be,original.
Mark envelopes " Radio Wrinkles." DO
NOT enclose Queries with your wrinkles.
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of flex to each, with a clip attached to the
endi. Black flex is used for the earth, and
red for the antenna. The two supporting
brackets can be made from any material,
if none are to hand, and can be fixed to suit
one's own requirements, under a shelf, or
on the back of a bench.

To operate, simply pull the flex to the
required distance, and the roller will lock.
After use, just pull the flex, when the roller
will wind them up out of the way.-
M. CROSBY (Alvaston).

Improvised Stand-off
Insulators

I. WANTED a small stand-
off insulator in a hurry

and made one up in the
following manner : An old
bakelite flash lamp bulb -
holder was stripped of all
metal parts-leaving just
the moulding. From the
junk box I obtained an
old type brass terminal and
fitted this as shown in the
sketch, thus making up quite

SPRING BLIND
ROLLER

FLEX

CLIPS

A method of fitting aerial and earth leads on a roller, to facilitate service work.

))

RINGPP

R

COPPER
RING.

LEADi PARPIEl.
TO ELUD.

EI

an efficient
insulator. In-
cidentally, a
handy shrouded
terminal can be
made, as shown,
with a smaller
terminal.-
J. T. CRAIG
(Witton-
le-Wear).

SHROUDED TERMINAL

BR ASS TERMINAL

TOP NUT

BOTTOM NUT
REVERSED

LB HOLDER

FIXING
SCREWS

PAN 71.

THIN NUT

EXTENSION FOF
THROUGH -

CONNECTION

An improvised
stand-off insula or
and shrouded

ter miral.

A Three-way Mains Switch -plug
AMAINS switch -plug on the skirting

board of a room is used for several
purposes at, once by using a three-way
adapter from a multiple store, and a small
wooden- box shaped to fit over the switch -
plug, as shown in the illustration.'

An electric clock and lamp are paralleled
to one plug utilising one side of the adapter
in such a way as to prevent the plug at
any time being withdrawn. The other side

HOLES I
OF ca

SKIRTING

its
1,

SWITOH HELD IN
'ON' POSITION BY
COVER OF WOOD

COVER ATTACHED
TO WOOD SCREWED

10 FLOOR

A neat mains switch -plug arrangement for a skirting board.

is left open for the insertion of a vacuum
cleaner plug or electric fire, and by this
arrangement I have the clock keeping
regular time, the lamp being fitted with its
own switch on one side. The cleaner can
be plugged in without interfering with the
other connections, the centre point being
used for radio.-E. PARSONS (Highgate).

READ
" THE

CYCLIST "
9D. Every
iGe Wednesday



684 PRACTICAL AND AMATEUR WIRELESS March 5th, 1938 March 5th, 1938 PRACTICAL AND AMATEUR WIRELESS 685

1

I

114=1.11.114.11.1.1.1,..10.,14.1,41/414.1111.11-111.M..1.1=Di .1101111IMIIIII=.1.1111111.1.11111M11.1.11.1141111.1.111=.1.M.11.M.1111.110.11,01M0111M.1 /../.11.10-1.11141411M.0.011.111.110....)......1.1.....11.10.11411111.111: 41111.41, ,A=0.1,4.11.14010.1/4/.1)4110.1.=.1

111\r our issue dated October 3oth
1 last we gave preliminary details

of certain forms of automatic
tuning which have been on the
American market for some time. As
pointed out in that article the idea
is by no means pew, and in 1933 we
described how the principle could -be
applied to any standard simple type
of receiver, using, instead of push- -
buttons o'r similar devices, ordinary
on /off or change -over switches. The
feature which was then specified was
the inclusion of pre-set condensers in
place of the standard tuning conden-
ser, each pre-set being adjusted to a
station, and the pre-sets being selected

CO/L.

GR/0

Fig. I.-The fundamental arrangement employed
in push-button tuning systems.

by means of the switches. The
scheme is illustrated in Fig. r, and it
will be apparent that such a device is
only of use in the very simple type of
set. It will he seen later how it may
be adapted to any receiver, _including
the modern superhet, but it may first
be desirable to reply to a criticism
which has been made on several
occasions against this form of tuning.
Many listeners have been heard to
state that it is a lazy idea, and as such
is not worthy of attention. Such a
statement is far from the truth. A
modern receiver is sufficiently power-
ful to enable at least twelve stations to
be received at a good volume, but in

.spite of a dial bearing station names

Fig. 2.-This is the new
receiver.

Cossor Teledial"

AUTO -TUNING SYSTEMS
Details of the Automatic Methods of Tuning Now in Common Use, with Especial
Reference to the Receivers Now or Shortly to big;tavallable to the English Listener

it is an undoubted fact that the fairer
members of the sex, who are left at
home during the day, hesitate to tune
in to stations other than the local.

Difficult Tuning
Those of us who understand the

receiver know that it is actually a
simple matter to tune to a desired
station, but although we may leave
instructions at home as to the manner
of getting those stations, it appears in
the majority of cases that the house-
wife or other person using the set
prefers it to be left to the locals, and
although a good item may be obtain-
able on another station they would
rather not try to get it To this type
of listener the push-button is an
undoubted blessing. By merely
pushing in a button engraved with
the- name of the station, that pro-
gramme is instantly selected, and in a
good receiver the tuning is exactly
carried out, with the result that there
is no distortion due to mistuning-
such as may be met with in a sharply -
tuned superhet. The dial -system is
just as easy, everyone now being
familiar with the method of using the
automatic telephone. Thus there is
at least one type of listener to whom
the introduction of automatic tuning
will be a welcome asset, but there are
many other occasions when the quick
selection of a station, merely by
pushing a button or dialling will be
found of value, and each listener will
be able to see such cases for himself.

How It Works
It was mentioned in the opening

paragraphs of this article that the
switching -in of pre-set condensers is
the simplest way of carrying out the
idea, and where a number of tuned
circuits have to be adjusted (such as
the aerial and oscillator coils in a
superhet) it is only necessary to
duplicate the condensers and to gang
the switching mechanism. The
arrangement is shown in Fig. 6, and it
will be obvious that further condensers
are just as easily included. Inter-
action betWeen leads and circuits will,
of course, have to be avoided, but this
is not difficult. This method of

L,--Nomapami..inip4.1moiromm.mmao0.,mmipomoro141041MMIPIMNNIMil.M.14Moi

adjustment is adopted -in the Decca
and Invicta receivers, and in the first -
mentioned, special steps have been
taken to ensure that the adjustment
will be entirely unaffected by tem-
perature, climatic and similar changes.
The pre-sets are, accordingly, of the
ceramic type, one being included in
the grid circuit and one in the oscil-
lator circuit after the style of the
circuit shown in Fig. 6.

It is obviously possible, with a
scheme of this nature, to arrange the
pre-sets in a convenient position so
that they may be adjusted by the
user or a local service man to bring
in the best -received stations in the
locality in which the set is employed,
and by providing special replaceable
name -plates any range of stations
may be automatically selected. ' A
push-button unit, built on this
arrangement could, of course, be
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Fig. 3.-How the motor -tuning system works.
This scheme is actually that employed in an

American set.

fitted to any receiver, but at the
moment no manufacturer has pro-
duced the separate unit, although we
understand that one will be available
in the near future. It will also be
possible, by means of a unit of this
type, to build a superhet-converter
which could be added to any receiver
and used as a remote tuning control
device and would greatly improve
many existing receivers.

Other Systems
In the Cossor receivers, which are

operated by a dial as may be
III111.4.0111.1,4111111.11.111="114MMIH NEON

seen from Fig. 2, the movement of
the dial turns the gang condenser,
but when the finger is pushed into
the hole it at the same time pushes
in a button situated at the bottom of
the hole. This brings into circuit a
muting device and pushes forward a
peg. As the dial is pulled round,

Fig. 4.-This is the Philco "Empire Nine" with
automatic tuning.

the peg travels in a slot until arrested
at the end of the travel provided on
that particular peg, and when this
resistance is felt the finger is removed,
opening the muting device and
enabling the station to which the
condenser has been pulled to be
heard. In the Philco arrangement
a somewhat similar device is employed,
the movement of the dial turning the
gang condenser, and at the completion
of the movement a special electrical
circuit known as an automatic fre-
quency control circuit compensates
for any slight error in the adjustment
which has been obtained. In these
two receivers, therefore, there are two
additional features introduced and
these are of great importance in
automatic tuning devices. The pre-

set switching -
device pro-
vides a jump
from one
station to
another, but
when the
main tuning
condenser is
turned it will
obviously
have to pass over one or more
statists, and it is necessary to mute
the receiver to avoid the clash of
sound which would be heard as
the various stations were passed over.
The Cossor is a very simple but
effective device for carrying out the
muting, but in certain motor -operated
receivers more elaborate muting
devices are employed., Fig. 3 shows
an arrangement adopted in an
American receiver, and in the Ekco
sets, where the slight forward move-
ment of the rotor and spindle which
takes place when the motor circuit is
completed closes two contacts and
silences the audio -circuit, and when
the motor is switched off at the pre-
arranged setting the contacts open
and enable the station to be heard.
On the Ekco receiver the pressure on
a button carries out several different
actions - firstly, it switches off the
visual tuning- indicator ; secondly, it
mutes or silences the set ; thirdly, it
starts the electric motor which rotates
the gang condenser fourthly, it
switches in the A.F.C. circuit ; the
movement of the ganged condenser
turns also the tuning pointer, and
when the correct position .has been
obtained the muting device is open -
circuited, and the visual tuning
indicator " comes to life."

The Ekco control is effected in the
following manner. At the back of
the cabinet is a double semi -circular
rail, adjacent to a slotted metal disc.
At intervals round the rail, according
to the stations selected, are small
detachable contact clips, numbered
to correspond with the buttons on
the front of the cabinet. To adjust,
say, the top button (No. r) to London
Regional, this button and the manual
button are depressed together, and
the set then tuned in the normal

Fig. 5.-In this Ekco receiver pressure on the buttons starts an electric motor
which turns the tuning condenser.

manner to that station. When cor-
rectly adjusted the clip marked r

is lifted from the rail and replaced
near the slot in the metal disc, and
it is then moved slightly until a small
pilot lamp goes out to indicate that
the exact setting has been obtained.
The remaining buttons are adjusted
in exactly the same way, so that, if
it is desired to change the setting
given for any particular button all
that is necessary is to depress that
button and the manual button (so
that the tuning condenser may be
turned in the ordinary way), locate
any station not already automatically
provided for and adjust the appro-
priate clip as just mentioned. Thus
the user of the set may make the
adjustments if desired, and it will not
be necessary to call in a service man.

Manual Tuning
In all of the receivers so far de-

scribed there is one button or hole
reserved for what is referred to as
the " Manual control." When this
is operated the automatic mechanism
is thrown out of circuit and the
receiver may be tuned in the usual
manner.

e I
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Fig. 6.-How simple superhets are automatically
tuned on two circuits at once._
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tuning which have been on the
American market for some time. As
pointed out in that article the idea
is by no means pew, and in 1933 we
described how the principle could -be
applied to any standard simple type
of receiver, using, instead of push- -
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feature which was then specified was
the inclusion of pre-set condensers in
place of the standard tuning conden-
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station, and the pre-sets being selected
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by means of the switches. The
scheme is illustrated in Fig. r, and it
will be apparent that such a device is
only of use in the very simple type of
set. It will he seen later how it may
be adapted to any receiver, _including
the modern superhet, but it may first
be desirable to reply to a criticism
which has been made on several
occasions against this form of tuning.
Many listeners have been heard to
state that it is a lazy idea, and as such
is not worthy of attention. Such a
statement is far from the truth. A
modern receiver is sufficiently power-
ful to enable at least twelve stations to
be received at a good volume, but in
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it is an undoubted fact that the fairer
members of the sex, who are left at
home during the day, hesitate to tune
in to stations other than the local.

Difficult Tuning
Those of us who understand the

receiver know that it is actually a
simple matter to tune to a desired
station, but although we may leave
instructions at home as to the manner
of getting those stations, it appears in
the majority of cases that the house-
wife or other person using the set
prefers it to be left to the locals, and
although a good item may be obtain-
able on another station they would
rather not try to get it To this type
of listener the push-button is an
undoubted blessing. By merely
pushing in a button engraved with
the- name of the station, that pro-
gramme is instantly selected, and in a
good receiver the tuning is exactly
carried out, with the result that there
is no distortion due to mistuning-
such as may be met with in a sharply -
tuned superhet. The dial -system is
just as easy, everyone now being
familiar with the method of using the
automatic telephone. Thus there is
at least one type of listener to whom
the introduction of automatic tuning
will be a welcome asset, but there are
many other occasions when the quick
selection of a station, merely by
pushing a button or dialling will be
found of value, and each listener will
be able to see such cases for himself.

How It Works
It was mentioned in the opening

paragraphs of this article that the
switching -in of pre-set condensers is
the simplest way of carrying out the
idea, and where a number of tuned
circuits have to be adjusted (such as
the aerial and oscillator coils in a
superhet) it is only necessary to
duplicate the condensers and to gang
the switching mechanism. The
arrangement is shown in Fig. 6, and it
will be obvious that further condensers
are just as easily included. Inter-
action betWeen leads and circuits will,
of course, have to be avoided, but this
is not difficult. This method of
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adjustment is adopted -in the Decca
and Invicta receivers, and in the first -
mentioned, special steps have been
taken to ensure that the adjustment
will be entirely unaffected by tem-
perature, climatic and similar changes.
The pre-sets are, accordingly, of the
ceramic type, one being included in
the grid circuit and one in the oscil-
lator circuit after the style of the
circuit shown in Fig. 6.

It is obviously possible, with a
scheme of this nature, to arrange the
pre-sets in a convenient position so
that they may be adjusted by the
user or a local service man to bring
in the best -received stations in the
locality in which the set is employed,
and by providing special replaceable
name -plates any range of stations
may be automatically selected. ' A
push-button unit, built on this
arrangement could, of course, be
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Fig. 3.-How the motor -tuning system works.
This scheme is actually that employed in an

American set.

fitted to any receiver, but at the
moment no manufacturer has pro-
duced the separate unit, although we
understand that one will be available
in the near future. It will also be
possible, by means of a unit of this
type, to build a superhet-converter
which could be added to any receiver
and used as a remote tuning control
device and would greatly improve
many existing receivers.

Other Systems
In the Cossor receivers, which are

operated by a dial as may be
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seen from Fig. 2, the movement of
the dial turns the gang condenser,
but when the finger is pushed into
the hole it at the same time pushes
in a button situated at the bottom of
the hole. This brings into circuit a
muting device and pushes forward a
peg. As the dial is pulled round,

Fig. 4.-This is the Philco "Empire Nine" with
automatic tuning.

the peg travels in a slot until arrested
at the end of the travel provided on
that particular peg, and when this
resistance is felt the finger is removed,
opening the muting device and
enabling the station to which the
condenser has been pulled to be
heard. In the Philco arrangement
a somewhat similar device is employed,
the movement of the dial turning the
gang condenser, and at the completion
of the movement a special electrical
circuit known as an automatic fre-
quency control circuit compensates
for any slight error in the adjustment
which has been obtained. In these
two receivers, therefore, there are two
additional features introduced and
these are of great importance in
automatic tuning devices. The pre-

set switching -
device pro-
vides a jump
from one
station to
another, but
when the
main tuning
condenser is
turned it will
obviously
have to pass over one or more
statists, and it is necessary to mute
the receiver to avoid the clash of
sound which would be heard as
the various stations were passed over.
The Cossor is a very simple but
effective device for carrying out the
muting, but in certain motor -operated
receivers more elaborate muting
devices are employed., Fig. 3 shows
an arrangement adopted in an
American receiver, and in the Ekco
sets, where the slight forward move-
ment of the rotor and spindle which
takes place when the motor circuit is
completed closes two contacts and
silences the audio -circuit, and when
the motor is switched off at the pre-
arranged setting the contacts open
and enable the station to be heard.
On the Ekco receiver the pressure on
a button carries out several different
actions - firstly, it switches off the
visual tuning- indicator ; secondly, it
mutes or silences the set ; thirdly, it
starts the electric motor which rotates
the gang condenser fourthly, it
switches in the A.F.C. circuit ; the
movement of the ganged condenser
turns also the tuning pointer, and
when the correct position .has been
obtained the muting device is open -
circuited, and the visual tuning
indicator " comes to life."

The Ekco control is effected in the
following manner. At the back of
the cabinet is a double semi -circular
rail, adjacent to a slotted metal disc.
At intervals round the rail, according
to the stations selected, are small
detachable contact clips, numbered
to correspond with the buttons on
the front of the cabinet. To adjust,
say, the top button (No. r) to London
Regional, this button and the manual
button are depressed together, and
the set then tuned in the normal

Fig. 5.-In this Ekco receiver pressure on the buttons starts an electric motor
which turns the tuning condenser.

manner to that station. When cor-
rectly adjusted the clip marked r

is lifted from the rail and replaced
near the slot in the metal disc, and
it is then moved slightly until a small
pilot lamp goes out to indicate that
the exact setting has been obtained.
The remaining buttons are adjusted
in exactly the same way, so that, if
it is desired to change the setting
given for any particular button all
that is necessary is to depress that
button and the manual button (so
that the tuning condenser may be
turned in the ordinary way), locate
any station not already automatically
provided for and adjust the appro-
priate clip as just mentioned. Thus
the user of the set may make the
adjustments if desired, and it will not
be necessary to call in a service man.

Manual Tuning
In all of the receivers so far de-

scribed there is one button or hole
reserved for what is referred to as
the " Manual control." When this
is operated the automatic mechanism
is thrown out of circuit and the
receiver may be tuned in the usual
manner.
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Fig. 6.-How simple superhets are automatically
tuned on two circuits at once._
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A Question of Terms

NOW
that so many scientific and public

lectures are being given on the
subject of television in addition to the
spate of books being published, it is a
matter of regret that greater uniformity is
not shown between speakers and writers
on the important point of terms and
definitions. Some time ago, after a series
of protracted meetings at which all in-
terested parties sent representatives, the
British Standards Institute ,published a
glossary of terms and definitions in so far
as they applied to cathode-ray tubes and
television. As far as possible it was hoped
that thoSe engaged in the industry would
use these terms, and so bring about an
end to 'the " chaos " and uncertainty
which had existed before. That this is
not the case is very unfortunate, and mis-
leading to the newcomer to the industry,
and it is hoped that wiser counsels will
prevail, and so bring those who continue
to use . the wrong expressions into line
with .the majority. For example, one
term is raster," used to express the field
s"auned on the screen by a cathode rays
tube. The Word is of Continental origin,
and has no -bearing on the process it is
attempting to define. The accepted defini-
tion is " scanning field," which is explicit
and definite. The same applies to the loose
use of " time base." Correctly speaking,
this is the trace of the spot Of light on the
screen of a cathode-ray tube, which spot
of light moves with a pre -determined
velocity for the purpose of imparting a
time scale. The ehafiSis or piece of equip-
ment so often called the " time base " is
really the time -base generator. The Insti-
tute in question has very carefully defined
it as a device for producing a potential
varying in a definite and periodic manner
and used to impress on the beam of a
cathode-ray tube a time scale deflection
which is usually linear with respect to -
time. The distinction between .the two
terms is clear and definite, and if used
would avoid that ambiguity which has so
far existed among some of the television
engineers.

From Which Side,?
AT one of the Cinematograph Exhibitors

Association meetings held recently in
the provinces, members' of the audience
were assured quite definitely that when
television came to the cinemas it would be
by means of back -projection. At this junc-
ture it is absolutely -impossible to adopt
any hard and fast attitude on this import ant
point. So far, two television firms .have
given demonstrations of big screen tele-
vision and both methods are different.
With the Scophony System the equipment
is behind the screen, the light source,
mechanical scanners and modulation equip -1
ment being accommodated iii a felatiVely
small amount of space remote from the
screen by a distance sufficient to give
satisfactory focus over the screen area.
In the case of the Baird Company, how-
ever, although the projection tube apparatus

No. 90.

can be adapted for either back or front
projection the demonstrations given so far
are all made from the front. The apparatus
used appears to be little larger than a first
class home tine outfit, so there will be little
need to worry about the physical problems
arising from providing space to accom-
modate the equipment. Viewing the prob-
lem from a normal analytical angle it
would seem a natural development to use
front projection, as by this means the
pictures observed should' be brighter to the
assembled audience in any ,part of the
theatre.
Practical Resultl.

AT a lecture given recently by Mr.
Bedford at the. Institution of Elec-

trical. Engineers, the value of the cathode-
ray tube both for radio and television
purposes was shown very clearly as a
result of the interesting demonstrations
furnished. With one type of cathode-ray
tube used, two separate and distinct
electron beam traces could be made on the
screen. This is useful for a variety of
analytical radio purposes, and it would be
interesting to find out whether this same
type of tube could possibly be used for tele-
vision picture reconstitution. One advan-
tage that could arise in this connection
would be the increased picture brightness
for a smaller anode
voltage. By ar-
ranging both spots
to superimpose one
on the other at
all times the re -
s ul tant picture
trace would be
brighter for a given
accelerating poten-
tial. A similar kind
of scheme was used
in the days of low
definition television
when two modu-
lated light beams
from separate Kerr
Cell devices were
made to trace out
the television pic-
ture as -one spot on
the translucent

- scr een. Another
particularly inter-
esting Visual effect
that can be de-
monstrated with a
cathode-ray tube,
and its associated
equipment, is the
change brought
about by altering
the electrical con-
stants of the re-
ceiver circuit
employed forland-
ling the television
signals. With prop-
erly arranged oscil-
lators a standing
grill -tyre pattern

with wide vertical bars can be observed
on the C.R. tube screen. If any attempt
is then made to improve the frequency
response characteristic of the circuit,
to enable the whole gamut of picture
detail to be revealed, a point is reached
where the pattern design has a throw off
in the direction of scan. This is due to
over -correction, and for want of a better
analogy many television engineers regard
this as being similar to the ringing effect
produced in a bell when it is struck. The
series of ghost images seen in addition to
the primary picture are like the damping of
the bell's sound oscillations. While a loss
of picture detail is annoying, due to an
incorrectly designed vision amplifier, it is,
on the other hand, almost as bad to have a
circuit which is over -corrected to give
prominent echo effects.

A Step Forward
ASTEP forward towards the day when

television transmissions will be under-
takeNin the provinces has now been made
through work starting on a new telephone
repeater station in Leeds. Through this
will pass the Post Office coaxial cable ;
the route to Leeds being from Manchester
via Huddersfield. Other repeater stations
are to be erected at Birstall and Harewood.
The exact position of any television trans-
mitting station site within that densely
populated area is still a matter of conjec-
ture, for further experience with the London
station is essential, according to the Tele-
vision Advisory Committee, before provin-
cial planning can take any concrete form.
The contour of the surrounding country
will have to be the subject of careful study
to ensure the widest possible service range
of the television signals, but provided the
run of the coaxial cable is finished, then
programme problems need not be acute,
since London can relay its signals to the
Northern stations when required.

A realistic fire - fighting
scene was recently televised
from the Alexandra Palace,
and the illustration shows
a fireman" rescuing" Miss
Jasmine Bligh, one of the

television hostesses.
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Impressions on the Wax
Decca

ARTHUR TRACY, better known to
readers as The Street Singer, has
chosen a hit tune of the moment,

" Bei Mir Bist Du Schoen," for his latest
recording on Decca F 6592. It is coupled
with " There's a Goldmine in the Sky,"
from the film " Lovely to Look At."

Sam Browne, together with a male
chorus, organ and orchestra, has recorded
" Don't Forget the Old Folks at Home "
and " Memory Valley."

Charlie Kunz adds Medley No. D11. to
his piano medley records, and introduces
all the popular tunes of the moment. It
is Decca F 6582. Another medley of
Popular tunes also appears on Decca F 6570,
but this time they are played by Donald
Thorne on the organ.

A song that will appeal to youngsters-
" Christopher Robin is Saying his Prayers,"
from the film " When We Were Very
Young "-is sung by Robert Ashley on
Dacca F 6589. On the reverse he sings

My. Heart Will Never Sing Again."
George Formby is as funny as ever in
The Fiddler Kept on Fiddling " and "I

Do Do Things, I Do " on Decca F 5669.

Brunswick
ASONG which has been 'dedicated to

all married men, " Remember Me,"
from the film " Mr. Dodd Takes the

Air," has been chosen by Bing Crosby for
his latest recording. He couples it with

There's a Goldmine in the Sky," on
Brunswick 02534. Another popular crooner,
Connie Boswell, has made a record of " Ebb
Tide," from the film of that name, and
" True Confessions," on Brunswick 02544.
The Mills Bros. give their rendering of
" Little Old Lady " and " Caravan " on
Brunswick 02542, whilst the Andrew Sisters
have recorded " Bei Mir Bist Du Schoen "
and that popular tune " Nice Work if you
Can Get It, from the film " A Damsel in
Distress," on Brunswick 02552. The latter
tune is also sung by Fred Astaire, together
with " Things Are Looking Up," also' from
the same film, on Brunswick 02533.

Rex
GRACIE FIELDS, who has recently,

been honoured by the King, has
chosen two tunes from the film

" The Firefly " for her latest recording, on
Rex 9195. They are " Sympathy " and
" Giannina Mia."

Brian Lawrence links up with the Three
Ginx in his recording of " Roses in De-
cember," from the film ".Life of the
Party," and Waterlilies in the Moon-
light," on Rex 9125.

Humorous sketches are well represented
by Sandy Powell and Company with
" Sandy's Happy Home," on Rex 9156,
and " The Insurance Agent," by Rudy
Johnson and' Company on Rex 9212.
Whilst on humorous records we have that
popular comedian Bobby Comber telling
us " I'm a 'Little Prairie Flower." and
" Ain't Love Grand ? " on Rex 9202.

Vocation
JOHNNY MERCER and His. Orchestra

introduce a novelty record this month.
-" Murder of J. B. Markham " and

" Last Night on the Back Porch "-on
Vocalion 577. Johnny Mercer's musical
ability has never been better exemplified
than in " Murder of J. .11. Markham,"
which,. in rhythmic phrasing, recounts a
whole murder story. 'This record features
interesting solos by trumpet and clarinet.

of " LITTLE PRINCESS " S.G. FOUR
25?' off List Price.

25 STATIONS
GUARANTEED

The set of the mason
for both indoor and
outdoor listening.
Station calibrated
dial. Attractive
dark blue leather-
ette covered ease.
'Phone jack for cut-
ting out speaker,
enabling you to
listen in bed with-
out disturbing the
household.

Latest 4 -Valve S.G. Circuit, 4 British Valves,
Ball -bearing turntable. Tin. P.M. Moving -coil
Speaker. Self-contained aerial. Only 01 ma.
H.T. Consumption. Range 200-550, 1,000-2.000
metres. , Size : 91 ins. high ; 111 ins. wide ; 7tins.
back to front. Complete, with Oldham L.T.,
H.T. and G.B. Batteries, ready Ito
play.
LIST PRICE £8: 8 : 0

Or 101- down and 15 monthly payments of 10,6.
Send for free illustrated folder

DOWN

H.M.V.
ALL readers interested in folk dancing

will be interested in the set of
eight of the best known of the

dances recorded on four H.M.V. record's,
which are sold complete in an album for
12s. They have been newly scored by
Ronnie Munro. By introducing key
changes a new interest is added to them as
accompaniments for dancing. It should

be noted that they are suitable for indoor
and outdoor use, and were selected by:the
English Folk Dance and Song' Society.
The records are : " We Won't, Go Home
Till Morning " and " Steam Boat," H.M.V.
B 8684 ; " Flowers of Edinburgh " and
" Hunt the Squirrel," H.M.V. B 8685 ;
" Merry, Merry Milkmaids "- and " Sellen-
gees Round," H.M.V. B 8686 ; and
"Newcastle " and " The Old Mole,"
H.M.V. B 8087.

O -SCOTT
E VA ED RI OY T -H

IANPET H
C.O.C.O.D, or EASY TERMS

Quality Radio offers made possible and available only to Peto-Scott's Customers through the resources of cur to me rdcus purchasing
powers. . . Nowhere else are you assured of such amazing purchasing opportunities ea we ale able to r. . . . EVERY ORDER

IS COVERED. BY PETO-SCOTT'S GUARANTEE OF SATISFACTION --ORDER NOW WITH CONFIDENCE.

-SPECIAL OFFER
PORTABLE.

16:6:0

tr4 ADAPTOR -CONVERTER KIT
CONVERT Your BROADCASTiSET I

TO ALL -WAVE RECEPTION for25,.
Waverange 12-52 metres.

 Simplest and most econo-
mical way of adding short-
wave reception to almost any
type of set.  Operates as
adaptor or superhet converter.

ope ra
Simple to build and

te.

" A " All parts,includ-
ing ready-drfiled and
enamelledchassia.drawings

-and Itnotrnetions, with 2
coils less salve.
List Valoe OUR PRICE fig /
31 : 14 : 4

Or 2/6 down and 10 monthly
payments of 2/6.

A COMPLETE RANGE OF 10 COILS
AT 30% OFF LIST

OUR
VALUE 38/6 PRICE 27/-
A set of 10 easy -change mx-pm cods
covering 9.5/2,000 metres. Guaranteed
of highest gillciency and first -grade
workmanship. Cosh or C.O.D. Carriage
Paid 51:7:0 or 218 Deposit and 11
monthly paynt,nte of 216.

EXCEPTIONAL OPPORTUNITY
BRUNSWICK 1938 Model BPU/1

C -valve All -Wave Portable
Receiver (illustrated). Six -
r Ive-superbet for A.C. or
P.C.  Maink 100-250 volts
(40-60 cycles). Six tuned
circuits. Three colour, hull-
vidually illuminated. All -
world 1, aveliands, 19-49.
200-509 and 1,000-2.000
metres. Station -named dial.
Internal frame aerial in-
corporated with provision
for external aerial if desires!.
Automatic volume control.
Brunswickliigh
Fidelity Dyne -
Mil, Speaker

List Price £13/2/6. Our Price 84- gns.
8/6
nniNN

Balance in 18 monthly paynod ,g 10110

DECCA 1938 Model 33 : 3 -valve

Battery Receiver toot Must rated). Theta tuned u it s
ve

covering 19-49, 200-550 and 1,000-2,000 metres.
High flux density permanent -magnet moving,c oil
speaker. Station -named and degree-online:di d
dial. Real walnut cabinet, inlaid with ebony.
Provision for pick-up and external speaker.
Ballerim List value £7117/6.

Our Price £5/19/6.

5/-
DOWN

Balance in MI monthly po:,,,,rntx of 7/4.

DECCA 1938 Model 99:
6 -valve All -Wave A.C. SaperbeL 12 to 2,000metres. Seven tuned
circuits. A.V.C.Beautiful hand -polished cabinet. Decca commonsense
tuning. . . No complicated trouble causing mechanism.
Bold station -named dial. Spread -tuning, 4 separate
casy-to-read wavebands. Oversize elliptical cone
dynamic speaker. Provision for external speaker
and gramophone pick-up. List Price 814,13,'6.
Our Price 9i gns. jDOWNI

- o 18 mentldn ,,anneals 0, 12/8.

101-

YOU CAN SAVE MONEY
Charge Your 2v. Accumulator at Home.

Nothing to wear ont or go wrong.. Modern,
metal reetifietAir-cooled mains transformers.
Never he " left without 3 our Radio- because your L.T.'s run down The ,sew
Peto-Scott 1 -amp. Trickle Charger will charge
your 2 -volt accumulator at 7 amp, while you
sleep. 12 months' guarantee. 7 days' approval
against cash. &C. Mains. CASH200/240 volts, 40/100
cycles. Overall ?Omen- 10,mskins 31' high, sr diam.

. List value 21/, PRICE

MODEL M.A. 10/30 %lir 39/6
A super model that is justly- famed as one of the lost on tie
market, this outstanding unit incorporates a Trickle Charger. -
which re -charges a 2 -volt L.T. accumulator at 0.5 amp. For
A.C, Mains 200/250v, 5(0100 cycles,. Westinghouse Metal
Rectifier. Four BY, toppings. Screen. Detector, Medium
Power, High Power Output 20 mla. at 120 colts. Or 5;. down
and 11 monthly payments of 5/6.

S. T. 900 BATTERY ALL -WAVER -
KIT " A " psh.or 55/6 S.T. 900 FINISHED INSTRUMENT
Pilot Author Kit of Components, exactly as FIRST specified and
used by Mr. I. Scott -Taggart, with Mr. J. SCOTT-
TAGGART'S S.T.900 AUTO -DIAL CARD, but
LESS coils, Konectakit, wander plugs, accu-
mulator connectors, valves, extractor kit, cabinet
and speaker.
Cash Prier, Cai,',ty, Pent, 55/6, as loan cad
11 monthly payn,,,I., of 5/3.

B.T.S. ONE-SHOT INDUCTORS
Type 91M.W. (178 to 550 metro.), per pair, 518. Type 9/L.W.
(900 to 2,000 metres), per pair, 618. Type 915.2 (15 to 43
metres), per pair, 5/-. Type 9;0.3. (24 to 70 metres), per
pair, 5/-, Type 9/8.1. (9.5 to 27 metres), per Pair,
Type 9/5.0. TelevistomSountl, per pair6/6.

Cassc.o.Do £4 5 0KIT " A 10"
As KIT "A," but with KONECTAKIT and 10 B.T.S.
COILS. 8/6 deposit and n monthlyraymewie of 8/-
8.T 900 VALVES. 5 Specified Valves, 81/16/3.
or 3/6 down and 11 monthly payments of 2/9.

DOWN

8/6
DOWN

Exad to Mr. John S -all

CONSOLETTE MODEL
Exactly to Specification. Celluloid
dial. With valves and 10 B.T.S.
Inductors, Peto-Scott
P.N. Speaker lees batter-
ies. CASH PRI(I1.
Carr. Paid, $10,10 0,
or 21/- down and 11
monthly payments of 19:0.

Cabinet Only. Walnut facilitates
coil' changing : veneered front.
Lift -up lid with rack providing
accommodation for spare coils.
Battery shelf. 19iner..ide x 231,0.
high a 13ins. deep, 39/8
(Carr. and Packing 2/8
extra). Or deposit r-
and 8 monthly payments

Tagyart's specification. of 513.

21/1DOWN

ae

PETO-SCOTT CO., LTD.,
rp,;:r...2.7.7:6L7;4CigithypioRlobaodrn,, LLondon,don wE:Ccf1.

IA 1919
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"EVEN AS YOU AND I"
The Following Log is Reproduced from the Radio News of America, and
will No Doubt Interest Listeners who Grumble at Conditions Over Here

AWELL-KNOWN manufacturer of
radio equipinent, apparently en-
joying a busman's holiday,"

submits the following record of ono
evening's indulgence, which he labels
" The Log of a Methodical Radio Fan " or
".Why Some People Go to the Movies" :

The fan is seated before his radio with
a hopeful expression on his face. Starts
in at the upper end of the dial.

550 KC : Bad luck the first trial. Seem
to be about a dozen stations on this wave-
length so tries:

560 KC: Chatter about a gelatine.
570 KC: Here's couple of rough necks

engaging in a verbal dog-fight. Next
tries :

580 KC: Particularly vile brand of
jazz with a background of heterodyne
howl.

Getting Started
590 KC: Three politicians talking about

Supreme Court, tenant farmers and other
so-called downtrodden units of our popula-
tion.

600 KC: This wavelength sounds
promising, listens a moment but is disgusted
to hear a fiddler playing a Russian Barcarolle
that would sink the boat.

610 KC: Fine assortment of heterodyne
squeals.

620 KC : Ditto.
630 KC: Ditto.
640 KC: Ditto.
650 KC: A female monologue about

Dishwashing.
660 KC : Another female monologue-this

time about her husband's many faults.
670 KC: Ditto.
680 KC : Ditto.
690 KC Canadian Station. A country

boy is speaking about hogs way down on
the farm.

700 KC: Husband and wife in a daily
misunderstanding.

Not So Good !
710 KC: Fairly good orchestra badly

mixed with station in the background
effectively spoiling an otherwise good
programme.

720 KC : A;blues singer and rotten at that.
730 KC : A fine assortment. of hetero-

dyne squeals, etc.
740 KC: Same scrap between husband

and wife as on 700 KC.
750 KC i A jazz singer, male, and awful.
760 KC: Howls, Howls, Howls.
770 KC: Ditto.
780 KC: Ditto.
790 KC: Chatter about a gelatine same

as On 560 KC.
800 KC: Ditto.

Time: 7.30 p.m.
Date: Any night

810 KC : A female announcer giving
results.of a coffee contest.

820 KC: A " Way down in the cellar,"
bass heterodyne.

Still Expectant
830 KC: Same as 810.
840 KC: Just a racket.
850 KC : A worse racket.
860 KC: Some more racket.
870 KC: Still more racket.
880 KC: A blues singer, with a back-

ground of French Folk Songs from another
station or maybe it was Spanish.

890 KC: A Spanish / foreign station
heterodynes with a couple of American
Stations.

900 KC: Only four stations on this
frequency.

910 KC: Jazz #$%&(*?#%&
920 -KC: A soprano solo heterodynes

with a blues singer background.
930 KC: A female crooner.
950 KC: Just a howl.
960 KC: A political speaker with a

particularly hoarse and distressing voice.
970 KC: A male voice singing a Spanish

Jazz Song to the accompaniment of a guitar
the tune of which was a continuous repeti-
tion of a musical theme, repeated over and
over.

r

L

Join Newnes'
Practical Group!

PRACTICAL MOTORIST
The owner -driver's journal which
tells you how to repair, overhaul
and obtain the best performance
from your car.

3d.-Every Friday

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

6d.-Every Month

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

2d.-Every Wednesday

Hope ,Grows Faint
980 KC: At last a good orchestra but

ruined by bad fading.
990 KC : A howl.
1000 KC: A worse howl.
1010 KC: A still worse howl.
1020 KC : A heterodyne howl and a so-

called popular dance number.
1030 KC: Dance orchestra being em-

bellished by a sax plater that would give
a listener a bad case of heebie-jeebies.

1040 KC: Only three stations here.
1050 KC: Just a noise.
1060 KC: A couple of Caucasian boys

trying to talk like colored boys.
1070 KC : Local Station. A couple of

Caucasian boys this time chattering about
their recent doings among the boy -scouts.

1080 KC: Same.
1090 KC: Howl. Howl. Howl.

Discouraged
1100 KC: We are down among the real

squeals now.
1110 KC: A fine assortment of hetero-

dyne squeals.
1120 KC: Another squeal.
1130 KC: Nothing.
1140 KC: A fine soprano ruined by

heterodyne.
1150 KC: A fair orchestra spoiled by

two competing stations in the background.
1160 KC : Ditto.
1170 KC: Another lousy heterodyne.
1180 KC: Sounds like next door neigh-

bour's vibrator type battery charger.
1190 KC: A jazz band orchestra leader

trying to boost the sale of cigarettes.
1200 KC: Racket, Racket. Racket.
1210 KC: We don't understand French.
1220 KC: Just noise.
1230 KC: A Spanish band.
1240 KC: A brass band playing a mili-

tary march accompanied by an orchestra
from another station on the same wave-
length in the background.

1250 KC: A fine assortment of jazz.
1260 KC: More jazz.
1270 KC: Can't make out what this is.
1280 KC: Stung again.
1290 KC: A certain Major trying out a

sacred soprano.
1300 KC: About 13 stations here.
1310 KC: More than 13 stations here.
1320 KC: The Major again. This time

the soprano is making love to the Major
by means of her song.

1330 KC : Male blues singer accompanied
by an assortment of howls and squeals.

1340 KC: She still loves the Major.

-1.41ttias
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ESTIMATING THE
HARDNESS OF A

VALVE
Translated from the French by C. W.
Edmans, Hon. Secretary of The Radio,

Physical and Television- Society

ALTHOUGH every wireless technician
knows how to measure the principal
electrical characteristics of a valve,

few have any idea how to set about
estimating the degree of vacuum. Never-
theless, the vacuum is one of the most
important factors controlling the quality
of the valve.

Let us explain that the vacuum is not
measured by making a small hole in the
glass bulb and applying a sensitive
manometer. It is not measured directly
at all, but by measuring the grid current

which is set up ow -
//t* ing to the presence

of infinitesimal
quantities of gas
which, in spite of
all the care of the
manufacturers, al-
ways remain inside
the valve.

otliZZ/.4.41AIETER

Electron Bom-
bardment

The electrons
emitted from the
cathode in bom-
barding these mole-
cules of gas split
them upintopositivc
and negative ions.
The negative ions
are attracted by the

Diagram illuerating the anode ' which, of
method of using valve course,is at a positive

as a valve -voltmeter. potential and the
plate current is

thereby increased (this phenomenon is put to
practical use in certain types of rectifying
valves, in which, to increase the rectified
current, some gas is deliberately introduced).
As to the positive ions, they are attracted
by the negatively charged grid. To
neutralise the positive charge acquired by
the grid, electrons pass through the grid
circuit from the cathode to the grid.
This grid current is set up in the opposite
direction to that in which we usually
consider grid current to flow.

It is this reverse grid current that is
capable of giving quite a good indication
of the degree of vacuum, as the greater
the number of molecules remaining inside
the bulb the greater will be the current.
The difficulty is to measure this extremely
feeble current (which is often only a fraction
of a milliamp.) without the use of an
expensive mirror galvanometer which the
average man does not possess. The obvious
way of overcoming the difficulty is to insert
into the grid circuit a high resistance and,
with the aid of a valve voltmeter, to
measure the voltage developed. The
principle is excellent, but again the snag
is that everybody does not possess a valve
voltmeter. All theSe difficulties can be
overcome by a simple method which makes
use of the valve under :test as a valve
voltmeter. '

A resistance of one megohm (this value
is chosen only to simplify our calculations)

(Continued on page 690)

New gimes Sales Co.

RADIO AT THE RIGHT PRICE
1AMAZING N.T.S. SCOOP ! ! !....

3 MATCHED BAIVITY - VALVES BNREAvr
AN investment for every set owner WITH 3 VALVEHOLDERS" and constructor. 3 matched,
brand new world-famous Phiko 35/ BARGAIN POST 5162 -volt valves, comprising 2 S.G. LIST VALUE -

FREE
H.F's. and 1 Output Pentode, packed
in original cartons. Three different valve types indispensable for modern constructors' circuits (available on
request) using any number of valves, invaluable also for replacement purposes. Offered to you at a
fraction of manufacturing cost. . . . .

IISTOCKS ARE LIMITED. " PRACTICAL WIRELESS " READERS
ARE URGED TO TAKE IMMF.DFATE ADVANTAGE OF THIS II
SPECIAL N.T.S. QFFER. ORDERS IN STRICTEST ROTATION.

NEW N.T.S. ALL -WAVE 3
* VALVESGIVEN FREE WITH THIS KIT
LIST : 15 : 0 BARGAIN 2116
VALUE Less coils. VALVES FREE.

Using B.T.S. One Shot Inductors
9 to
2.000
metres.

A triumph in
Receiver
design. Two
S.G. a n d
Pentode Out-
put stages.
For the
enthusiast
who requires
maximum
efficiency and

those extra stations on the Short,
Medium and Long Waves. 3 Short-wave
ranges. Employs famous B.T.S. One-shot
inductors allowing instant wavechanging.
Slow motion Tuning. Complete Kit with
steel chassis, Twin -gang condenser, Slow-
motion Tuning, Degree dial, Transformer,
Resistances, etc., and assembling instruc-
tions, less coils. 27/6 only, Cash or C.O.D.
or 2/6 down wild 12 monthly payments of 2/6.

B.T.S. ONE SHOT INDUCTORS
For use with above set s- d.

Type 9/M.W. (178 to 580 metres) per pair .. 5 6
Type 9/L.W. (900 to 2000 metres) 6 6
Type 9/8.2 ( 15 to- 43 metres) 5 0
Type 9/9.3. ( 24 to 70 metres) 5 0
Type 9/5.1. ( 9.5 to 27 metres) .. 5 0

COMPLETE KIT. Comprising above kit with set
of 10 B.T.S. Inductors as detailed. Cash or C.O.D.
52/6, or 4/- down And 12 monthly payments of 4/7.
VALVES GIVEN FREE.
If required with specialty calibrated Stalin».
name dial with E0/1 slow-motion drive add
6/- to Cash price, 011. 6d. to deposit and
monthly payments. The Steel Cabinet
offered in right-hand column is also recom-
mended for the new B.T.S. .111 -Ware Thrc,

1/6
DOWN

4 -WATT BATTERY AMPLIFIER
Push-pull output providing quality reproduction on gr.oc.
and microphone. Dimensions 7in. long, fAmoleep., in. WI.
For use with ordinary H.T. battery 135-150 voltk.

With :3 valves, fully tested. list Value S.4:4(0.
BARGAIN. Cash or C.O.D.. 1275/0, or 4iffdown
and 12 monthly payments of 419.
MICROPHONES. Transverse current type for
use 'with above amplifier. OR FOR USE
WITH YOUR PRESENT RADIO. Faithful
reproduction at all musical and speech fre-
quencies. Complete with transformer and
ready for instant attachment.
Table Model, 21i-, or 2;6 down and 7 monthly
payments of 2/9. Telescopic Floor Model,
2 Gus., or 2/8 down and n monthly payments

VALVES Give your set a tonic. Fit a new set of valves.

Huge purchases enable us to offer at greary
reduced prices. Long and efficient service guaranteed. Battery
Types Pet., L.v. and 1I.F., 2'9. Power, 3/6. S.G., V.M..
and Pentodes. 11:-. Mains Type A.C./11.L., 5/... All A.C. 14.0.,
A.C. V.S., Pentodes and H.F. Pentodes, Ootodes and Hexodes,
9/-. D.H. Full Wavo Rectifiers, 350-0-350, 120 mia., 5/-. Postage
extra.
AMERICAN VALVES. Over 150 types in Stock. Class, Metal
and Octal from 3/... Send list of requirements for quotation by
return.

SHORT WAVE KITSO
3 -VALVE BANDSPREAD S/W KIT.

12-94 metres. Complete Kit, including three coils. List value
ra;ll ill. BARGAIN 57,5 each, or 2/3 down, and 11 monthly

ypaments .,f 4/1. Three snatched valves FREE.

2 -VALVE BANDSPREAD SHORT-WAVE
KIT.

12-94 metres. Amazing performance. Amazing value Complete
Hit. List 59/(1. BARGADI 52,5, or 2/6 down and 12 monthly
payments of 311. Two matched valves FREE.

1 -VALVE SHORT-WAVE KIT.
Complete 1 -Valve Receiver Kit, including 3 coils: 12.94 metre.,
mobile,/ valve and pair of super -sensitive headphones, 27.6 rash,or

2,5 down and 11 monthly payments of 9,11.

4 -VALVE BANDSPREAD SHORT-WAVE
KIT.

P2.94 metres Pentode Output, will brine a lifetime of fa,inating
short-wave entertainment Complete K t including it ii -ph,
IAA value, £4'16/6 BARGAIN, 42- cash or 2/6 down and 12
nkonthly payments of 4/-.

Four snatched valves FREE.

 SPECIAL OFFERS 
JACKS AND PLUGS. B.T.S.8ingleand Double
Circuit Jacks, 1/- earls. Jack Plugs, 1/- each.
GANG CONDENSERS. Bar type shielded 2- soil
8 -gang condensers with Trimmers, For Straight
Circuits, New, 3/..
STEEL CHASSIS. Beady drilled for 1-9 valve -
holders, Electrolytic and mains transformer, Size
15" x 9" x 3" grey enamel finish. Bargain, 2/- each.
SPEAKERS. It & A Rola and Magnavox Pill's 8"
cone for Power or Pentode, 12/6. Goodma ns and Celesti( )n
14" PM's, 7/6. Mains Energised. Celestion 4 -watt a Es.
type 8. cone, 2,500 ohms. Pentode Output, 12/6.
Rola fil" cone similar specification, 10/6. ALL NEW.
TRICKLE CHARGER. 2v. l amp. Model, Metal
Beet ifier, to/-,
BATT E RY 9.6.3. Cli assis 200-2,000 metres. Pentode
Output. Less valves, 19/6. Straight Three Chassis,less calves,fully tested, 12/6.
VALVEHOLDERS. Chassis type, paxolin. 4 -
and 2nd. 7 -pin, 31d. Octal, 6d. Baseboard
W. B. t ape 4- and7-pin types 2d. each, 5 -pin, 31d. each.
KNOBS. 1 doz. assorted control knobs, 1/-.
VOLUME CONTROLS, POTENTIOMETE RS.
Well-known makes, all values up to 1 met., 2/-;
with switch, 2/6.
VALVE SCREENS. 3 port ion, latest type,1 /- each.
H EADPHONES. Supersensitive type, 3/6 per pair.

NOW AVAILABLE !! STEEL CABINETS
For N.T.S. 2, :3, and

4 - valve Short-wave
Receivers. stove
mulled Black Crackleflnish
Steel Cabinet as illustrated,
recommended for housing
N.T.S. bandspread receivers.
12/6 Caeh or C.0.0. 1/
required wills dr it if d surl
panel, 216 extra.
N.E.-N.T.S. Randspread Re-
rei rem men., all supplied with
standard aim baseboard. For
the conventessee Of former pur-
chasers we shall be pleased to
include with the,
above a basest

board Af" lcor'
at an ext ra cost
of Gd.

12/6
- - - -

POST ORDERS over 51- sent CarriagePaid. C.O.D.1
charges extra under 101-. Overseas Orders please)
send full cash plus approx. postage, or 50% value,'

balance C.O.D. SEND FOR FULL LISTS. I

NEW TIMES SALES CO. (Vir 56, LUDGATE HILL, LONDON, E.C.4
Est. 1924.
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A GOOD 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
you 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 strongly to you, the
International Correspondence Schools have a Course to fit your needs.
Under I.C.S. direction, 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
century of unrivalled experience is at the back of this work.

The I.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. You can trust I.C.S. Instruction. It is

sound, practical and profitable.

Write for our free " Radio " booklet, stating your subject-or use the
coupon below if you wish.

THE ADVISORY DEPARTMENT
INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W.C.2

Radio Engineering. I.E.E. Grad. Exam.
Complete Radio. I.W.T. Exam.
Radio Servicemen's C. & G. in Radio Corn. Exam.
Elementary Radio. P.M.G. Certif.
Radio Service and Sales. Air Ministry Prov. Certif.
Television.

Mark X in front of Courses io which you arc interested.
AgeName

Address

ICS

Just Published

INDOOR
MODEL RAILWAYS

Dealing with HO and 00 Gauges
By E. W. TWINING

The famous model railway expert

Demy 8vo ; x5x pages; hundreds of photograph,s_and diagrams drawn
to scale.

This book provides the model railway enthusiast with a standard
textbook and work of reference, dealing in an exhaustive and
authoritative way with the subject.

LIST OF CONTENTS
Early small -gauge railways : origin of HO and 00 gauges.
Gauges, scales and dimensions.
Electric traction motors, rotation and reversing.
Prototype locomotives and modelling same.
Motor mechanism and their adaptation to prototype, engines.
The twin railway, its locomotives and electrical working.
Electric motor coaches, carriages, wagons, and auto -couplers.
Track, layout and engineering works.
Third -rail and two -rail systems, control and signalling.
Architectural features. if- NET (5/6 post free)

GEORGE NEWNES, LTD.,
Tower House, Southampton St., Strand, W.C.2

George Netenes, Ltd.

Ig - R.S
R =1,000,000

L),Ia
1,000,000.

Ia is expressed in milliamps., S in
milliamps./volts, thus " milliamps." cancels
out. The whole is, however, divided by
1,000,000, so we have in effect Ig expressed
in micro -amps.

The condition for a sufficiently hard
vacuum is expressed by

Ig/Ia <0.04
The ratio Ig/Ia (but this time both

expresser) in the same unit-in milliamps.,
for example) indicates the ratio of the
number of electrons having struck against
a molecule of gasto the number of molecules
having reached the anode in safety.

Suppose, for example, that Ig =0.4 mA.
and Ia =12 mA. In this case Ig/Ia --
1/30,000. That is to say, that for every
30,000 electrons reaching the anode without
hindrance only one collides with a molecule
of gas on the way. We may conclude, then,
that the length of unhindered journey of an
electron inside a valve is 30,000 times
greater than the distance from the cathode
to the anode. If this distance is .5 cm.,
the unhindered path would have a length
of .5 x 30,000=15,000.

It is known that in air at normal
atmospheric pressure (760 mm. of a column
of mercury) the free path of an electron
is only 0.000,053 cm. Consequently, by
the law of inverse proportion between the
pressures and the free electronic paths
the pressure of gas inside a valve,,may be
determined by the proportion :-

p. .000,053
760 15,000

p =.000,002,645 mm.
A little over two -millionths of a millimetre
of mercury, not an excessive pressure.

Mirch 5th, 1938

ESTIMATING THE HARDNESS OF
A VALVE

(Continued from page 689)

is inserted in the grid circuit while a
milliamn;ieter is placed in the anode
circuit. The usual biasing resistance is
included, or a battery may be employed
to supply the necessary voltage.

A Simple Test
The actual procedure is very simple.

First measure the anode current with the
one-megohm resistance in the circuit, and
then measure it with the resistance short-
circuited. That's all !

The difference between the two anode
currents in milliamperes divided by the
mutual conductance gives the value of the
reverse grid current in micro -amperes. If
the vacuum is good the reverse grid
current will not exceed one micro -ampere
in the case of H.F. valves, or two micro-
amperes in the case of L.F. valves.

Mutual Conductance
Perhaps you may ask why, by dividing

the variation in the anode current in
milliamps. by the mutual conductance the
grid current in micro -amps. is obtained.

Let Alfa= the difference between the
two anode currents (i.e., with and without
R short-circuited), S the mutual con-
ductance, Ig the inverse grid current, and
Eg the voltage drop produced by the
grid current flowing through R.

By the definition of mutual conductance
Ia =-Eg.S, but by Ohm's Law we know
that Eg=Ig.R.

Substituting this value of Eg in the
first equation, we have :-

Pia
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ETTERS FROM
FADERS

The Editor does not necessarily agree with
All letters must be accompanied by the

for

the opinions expressed
name and address of the
publication).

" The Superhet's Rival "

SIR,
-Please add my name to those

readers who require a good straight
set. I have made various experiments
with the superheterodyne circuits on 110,
115, 117.5, 123 and 465 kc/s, but have
found it impossible completely to eliminate
second channel whistles unless preceded
by a good S.F. amplifier circuit.

Also there is the oscillator hiss which
alone condemns the superhet for high fidelity
purposes.

About four years ago I assembled for
experimental purposes a 2 H.F., v. 1 pent.
output set, and I was able to get Berlin
clear of Daventry, and that is a good test,
hut, of course, it was before Droitwich
started up. -H. WALLERS (St. Helens,
Lanes).

SIR, -I was very much interested in the
article, " The Superhet's Rival," in a

recent issue ofi PRACTICAL AND AMATEUR
WIRELESS. The set as outlined, with the help
of the amplifier, would, I think, be the set I
require. Superhets are all right as regards
selectivity, but I greatly object to the
amount of mush they bring in. I, for one,
would like you to describe a set suitable
for A.C. mains. Thanking you for the very
interesting articles which appear in PRACTI-
CAL AND AMATEUR WIRELESS. -M. HARD-
ING (West Denton).

" Down to Earth "

SIR,
-In these days when we are con-

tinually being reminded of the neces-
sity to keep our aerials well above earth
and above earthed objects, it is rather
" refreshing " to know that I am using an
aerial of 100ft. in length which is laid
along the ground in an approximate direc-
tion west -to -east from the house.

We have so often heard that " Necessity
is the Mother of Invention," and it cer-
tainly was the Mother (or Father) of my
earth aerial ! My aerial mast having
blown down, it occurred to me to try my
luck by placing the aerial along the ground,
and I am now getting nearly as good results
on the broadcast wavelengths as I pre-
viously did with my shorter aerial
the pole."

It is much too early to give more de-
tailed particulars, except to say that during
the first experiments the aerial would not
function in, other directions in which it was
tried. I am apparently picking up wireless
waves along the surface of the earth in an
approximate west -to -east, or east -to -
west direction. I have not yet tried it on
the short wavelengths.

I must say that there is no question
of re -radiation from an outdoor aerial, or
from the electric -light mains, because there
are none. Some distance away runs a rail-
way line, but this hardly seems likely to
have any bearing on the subject.-D'Ancv
FORD (Exeter).

-1114.111.1411n.11/0/1/1/1

REPLIES IN. BRIEF.
The following replies to queries are giten.in

I

abbreviatedformeither because of nonwompliance
with Mir roles, or because the point raised is not of
general interest.

.......,...=:,,.................,..........................,-..........

P. T. (Brentwbod).-The speaker 1W :obviously :in

A. F. E. (Portland). -Yon could feed the 'phones
through a 111 transformer from the sockets, provided
they are intended for a. high-boned:we speaker. If
they are for low -impedance an ordinary step -to i speaker
transformer should be joined between the sockets and
'phones.

R. B. (Wigan). -The sneaker may be fed direct -
provided that you have obtained the model having its
own transformer fitted.

D. S. (Langton). -It is impossible to guarantee the
reception mentioned. Even with a powerful multi -
valve superhet. conditions are often such that atinos-
pheries and other noises prevent the signals from being
heard. On the other hand, under good conditions a
two-valver will give you the results you require. -

A. P. (Malta). -We regret that we do not issue details
of the type you require.

A. S. (C.O.M., Manchester). -Chokes may not be
necessary. Ordinary fixed condensers across each pole
and to earth may be satisfactory. One hundred turns
of 22 D.C.C. on a 11in. diameter paxolin tube will
suffice for each choke if you find that chokes are
needed.

J. M. (Srim).-The coils have not been used by us
and we arenot familiar with the circuit and terminal
numbering. You should therefore write to the makers
for circuit details.

W. J. (Barrow -in -Furness). -The address is Bideford
Avenue, Perivale, Middlesex.

J. V. G. W. (Fleetwood). -You could make the set
but results would be very inferior. Owing to the leek
of amplification a very good. aerial would be essential,
and we therefore do not recommend such a scheme.

A. C. (Colchester.) -A good Service- firm should be
able to replaee defective parts and we suggest that
you write to firms who specialise in this work or even
call at a good local service workshop. We camel.
supply blueprints and so far as we can trace the tint
has not been taken over.

M. A. S. M. (Uganda). -It would appear that the
oscillator winding on the band in question is defective

and there is probably a break in it which opens at a
certain temperature, or when a certain current is
passed. The latter will depend upon the circuit
employed. It would be necessary to have the set
overhauled.

S. J. (S. India). -The receiver is probably in orb r
and the poor results may lie -due to reception con-
ditions on that waveband in your locality -or you may
be listening at the wrong time of day. It is possible,
however, for a faulty oscillator coil to- produce inferior
results and as the coil would be switched with the
wave -change switch, this would account for the remain-
ing good results.

C. T. L. (Bognor Regis). -The receiver does not
appear to be one of our designa and we are accordingly
unable to assist you in re -wiring it. We suggimt you
follow a standard circuit, and preferably obtain modern
coils and other components.

J. A. (St. Andrews). -Messrs. Heayberd can supply a
rectifier and transformer for use with' your mains unit,
and we suggest you write to them at 10, Finsbury
Street, London, E.C.2.

B. W. (Wimbledon). -Full data regarding short-wave
and other coils will be found in our latest book Coils,
Chokes and Transformers, price 2s. 10d., by post.

C. B. S. (Great Doddington).-The switches may be
obtained from Messrs. Wright & Weaire, 740, High
Road, Tottenham, London, Ni?.. Give a description
of your desired switching in order that the appropriate
model sissy be supplied.

J. J. C. (Chiswick). -We do not recommend the
omission of the rectifier. If you wish to restrict yourself
to D. C. supplies we recommend the D.C. model
receiver, but different valves arc used and you would
find difficulty in the event of you; mains supply being
changed.

R. R. (Leeds, 8). -The makers are no longer in
business. We suggest you have the receiver examined
by a good local service man. We cannot recommend
one of our blueprints from which you could Construct
a receiver with the parts in the set.

5. H. U. (Ballsbridge).-We could not supply you
with details to reconstruct the unit. If the makers
are unable to do so and state that it is obsolete, it
would probably be inadvisable to endeavour to
reconstruct it Inc satisfactory service.

cuergised model, and the field will have to be included
in the circuit to obtain the necessary energising
current. 11 insufficient current is wearable you will
have to use a separate mains unit. The resistance
will have to be -calculated in the second dividing
the excess 100 volts by the total current of all the
valves.

by his correspondents. F. T. (Hounslow). -We believe the set is unsuitable
for use with spick -up. Write direct to the makers
regarding the matter.sender (not necessarily

Logged with the " Corona " Four
SIR, -I have read PRACTICAL AND AMA-

TEUR WIRELESS since October 29th,
1932, and am taking this opportunity of
congratulating you for a fine magazine.
I wonder if you noticed the good condi-
tions on Saturday evening, February 19th,
1938. On the 20 m. band I logged the
following amateurs between 8.10 p.m. and
10.15 p.m. :-W1HY, WF3HM, W2KCI,
W1HYN, CY1J, W2LXY. W1TW, W1JFG,
W2GUX, WG2NK, W2JK, FV1KE,
W4EYK, W2JKK, G6TZ, W3ANH, W3BI,
W2EOY, W1AJZ, GI2CC and W1AXA.
-E. BIGGS (Swinton, Manchester).,
A S.W. Log from Newcastle: Cor-

respondent Wanted
SIR, -Not having seen a 14 mc. log from

this district, I give mine, which is as
follows : VU2BQ,' 2CQ, 2FV, 2LJ; VK2TE,
4YL, 5RX; ZL2CI, 2CV, 4DQ; VP2CD
and VP7AA, with the usual W's and VE's.
After March 1st, 1938, all call signs in the
Union of South Africa will be confined to
the &group, and the groups ZT and ZU will
no longer be used for amateur call signs.
New calls have been issued for ZT and ZU
stations. I would like to get in touch with
an SWL in this district, and am also willing
to exchange QSL's. Receiver in use here
is a 1, v. 2, with an inverted ,L aerial 30ft.
long and 18ft. high. -J. BATEY; " Blue
House," North Road, Newcastle -on -Tyne 2.

CUT THIS OUT EACH WEEK.

t -THAT safety may be ensured by including
I fixed condensers in headphone leads when

using a mains receiver.
-THAT when reproduction is too deep or
" boomy " it may be improved by moving
the speaker an inch or so behind the baffle.
-THAT an H.F. transformer will often enable
stability to be obtained when a tuned anode
circuit cannot be stabilised.
-THAT when reaction proves difficult to
obtain or erratic in its effects a low resistance
included in the reaction circuit may improve
matters.
-THAT if several valves are used in a battery
set it may prove worth while to fit an on -off
switch in the dial -light circuit to reduce the
total L.T. consumption.
-THAT it is possible to build an output stage
using a single valve capable of delivering over
30 watts undistorted.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND ANIATEDIL WIRELESS. Such articles should be
written 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 to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, George .Femmes,
ltd., Tower Howse, Southampton Street Strand. W.C.2.

Owing to the rapid progress in the design of wireless
apparatus dnd to our efforts to keep our readers in touch
with the latest developnients, we give no warrantee that
apparatus described in our columns is not the subject of
letters patent.
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ELECTRADIX
BARGAINS

TRANSMITTERS, 1110ESE AND
SIGNAL KEYS, Royal Air Force
model, balanced action, solid
brass bar, tonged contacts,
indicator lamp. Type KBSL,
a guinea key for 7/6. Other
keys from 4/6 to 30/ -. Learner's
outfit complete, 4/9, Ask for
special illustrated Key List

Our March Sale List of 15 Foolscap pages has over
100 illustrations of Electrical and Radio apparatus
not obtainable elsewhere. Free for stamped envelope.

CONSTRUCTORS. Hand geared thins to lin., 1/3. Ceramic
SIW times stem, 86. Sin. stand-off 8/W insulators, M.
Portable valve sets kits assembled in suitcase, partly wired, speaker,
aerial, and all parts, less valves, 21/-. Metal rectifiers, chassis type,
180 v. 30 tu/a output, 5/-, Lightning Arrestors, make aerial safe,
1./..

COILS. S.W. coils plug-in, 1/6, Ribbed formers, 9d, Long -wave
and B.C. 2 -pin, 1/-. Coseor 3- and 4 -pin cods, 1/. Reaction
tuners, 96, H.F.. twin chokes, mains, 93. Rugby and other coils
in stock. All wavelengths in 2 -pin, 1/3. Brownie dual -range
200,2,000, 1/6. M.LC. concert coils, set of 4, 2/6{ aerial, react.,
long, short and multiple, 1/8. S/W Formers ribbed and slotted. M.
CONDENSORS.  Variable lowloss F type, .0005, 1/9. J.B., .0003,
2/, Reaction varia., 1/3. Pye .0003 with S.M. dial, 5/.. 2 -gang
varia. all aluminium, 3/- only. Fixed condensers, 2 mfd. 250 v.,
10d., or 8 Mr 4fr. 4,000 v. mfd., 8/-, etc.
NEW PANELS. Polished aluminium, 18 and 16 gauge, bright or
enamelled, 12in. x 12in., 8/... 18in- x 18in., 5/6. Ebonite lin.
Panels Ydin. X. 24in. for 5/6.

2 -VALVE METAL B. CHASSIS. Drilled and fitted 2 valve holders,
transformer, coil, etc., 2,1 each.
SLOPE FRONT TEAK CABINETS. New, make fine instrument
panel, 10 x 7 x 11, 8/- each.
OAK CABINETS for Short-wave Battery Receivers, 2 or 3 valve,
polished Jacobean finish, 13¢in. x 7in. x Olin. deep, oval front,
crackle black aluminium panel fitted geared .0005 add. condenser,
with sunk dial, 3 -way coil switch and a single plate condenser.
Sliding back and 10 terminal Strip, new, manufacturer's liquidation
stock. Model F, 12/6.
X-RAY TUBES. As illus. previous bums. Brand new W.O.
Hospital Surplus. 71n. dia. bulb big tungsten electrodes. Full
emission. Cost 15. Sale 15/-.
HEADPHONES. Light weight. 2,000 ohms,
4M, Single high res. earpiece, 2/8. Suilieau
120 ohm. W.D. model. Aluminium body and
headbands. Maker's price to -day, 15/-. Our
price 2/9 per pair. 3d. postage.
HOUSE TELEPHONES. Wall and Table from

BELLS.-Beet British Trembler, 2/- each.
Porcelain super -grade Pushes, 2/0 line for 6d.
Brass Flange, 1/8. Door Barrel, all bran., 2/6,
Twin lead -covered wire, 46. per yd. Indoor Bell Wire, single,100 yds., 1/6, twin, 8/, Transformers for ringing 100-v. AC., 2/8 ;
200,40 A.C., 5/6.
RESISTANCES. H.M.V. In glass tube, wire ends, 10,000, 25,000,
50,000, 100,000, 500,000 ohms and 1 meg., 1/6 net of 6.
CRYSTAL SETS. Still the best Radio Receiver. No battery orvalves wanted. Quiet and effic,1ent reception. 500 shop-soiledsets, cheap. Enclosed type. 5/6 and 7/6 each.
SPARK COILS, lin., tin., and lin. gap, with condensers, 10/6.
1 VALVE AMPLIFIERS, 15/-.

PARCELS of useful oddments for the Experimenter
who wants a junk -box of Coils, Magnets, Wire,
Chokes, Condenser, Switches, etc., mostlyex-W.D.
parts worth a lot more than 10 lbs. 7/-, or 7 lbs. for
0/-, post free. British Isles only.

Dynamos, Alternators, Rotaries & Motors all Sizes.
Send for Radio -Electrical -Scientific Illus. List " N " Free.

ELECTRADIX RADIOS
218, UPPER THAMES STREET, LONDON, E.C.4.

Telephone : Centra' 4611

634 of the World's Best Funny Stories

WRITTEN FOR
FUN-

Collected over a period of 20 years by

LEONARD CROCOMBE
(Editor of " T1T-B ITS.")

If you want to Laugh, here is the boo's
for you. If you are a public speaker it
is indispensable. For 20 years the editor
has combed the world's output of jokes
and this is his final selection. We offer
it with confidence-it has three good

laughs on every pale.

3/6 net (3/10 post free)
GEORGE N EWN ES, LTD.,

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

Wish tong -Di sta rice
\listeners' Clubik44--z

A Useful Battery Circuit
MANY members find that, owing to

their proximity to the high-
powered B.B.C. local stations,

great difficulty is experienced in receiving
stations close to them from a wavelength
point of view. For instance, in many parts
of North London, the National and Regicinal
stations spread sufficiently on the simpler
type of battery set to prevent the reception
of the Midland. and it is often found that
programmes from the latter station are
preferred to either of the locals. To overcome
this difficulty the usual procedure (frOm the
point of view of expense) is to use an indoor
aerial, but then reaction has to be pushed in
order to obtain sufficient volume from the
Midland or other distant station, and quality
accordingly suffers. Alternatively, a super -
het is built, and owing to the economy
question, doubtful or low-priced parts are
used and the results are not all that can be
desired. It should be remembered that
in such cases a wave -trap forms a very

denser. Suitable values would then be
20,000 ohms for the load and 10,000 ohms
for the decoupling resistance with a .01
mfd. coupling condenser. Use as much
H.T.-up to the maximum rating of the
valves-as possible, and you will find that
this type of receiver will provide all the
selectivity and range that is desired with such
a simple scheme.
Card Exchanges

Some members, who collect QSL cards
from a point of view of the pictorial value
rather than as a proof of their listening
activities, may desire to make exchanges
of cards to complete their collection. Many
members are prepared to do this, and a
member in Connecticut will exchange
cards with VV1's. Those who wish to avail
themselves of this offer should communi-
cate direct with L. Robertson, Derbylload,
Milford, Connecticut, U.S.A.
Contacts Wanted

The two following members are desirous

A useful 3 -valuer for battery use where high selectivity is desirable.

effective form of selectivity device, although
matters are complicated in certain areas,
such as that mentioned, by the fact that
there are two powerful stations to be
eliminated.

The band-pass tuner provides a very high
degree of selectivity and may be' used very
effectively, in a simple battery set, and
obviously where distant reception is desired,
a good H.F. stage would'. be employed.
This means that three tuned circuits may
be employed, and by using goad iron -core
coils a three-valver of really high efficiency
may be built up. The accompanying circuit
shows such a receiver arrangement, from
which it will be seen that a variable -mu
H.F. stage is employed so that the locals
may be reduced to sufficient volume to avoid
overloading the output valve, and if
desired the latter could be a pentode or
tetrode. All values of importance are given
in this circuit, and the special L.F. coupling
may, of course, be replaced by a simple
transformer coupling or a parallel -fed trans-
former using standard resistances and con -

of getting into touch with others in their
districts with a view to exchanging ideas,
etc., or forming a local branch. Will' those
who are interested also get into touch with
them direct: L. D. ,Teffery, Staddon, S.
Brent, S. Devon ; F. J. Fielder, Hillside,
Mill Road, Epsom.

Egypt Radio Society
An Experimental Radio Society has been

formed in Egypt and members who wish
to send QSL cards to amateurs in Egypt,
Palestine, Sticlan and Iraq, and are unable to
trace the full QSA may send their reports
of reception to the Society's Bureau, at
Catholic Club, Mustapha Barracks, Sidi
Gaber, Egypt, from where theY will be
distributed. .The Society publishes a
Bulletin on the first day of each month,
containing up-to-the-minute information
on the activities of experimenters operating
in the Near East. The operating times and
frequencies of transmitters working in the
countries mentioned are given and the Soci-
ety will arrange schedules whenever possible
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o Clubs
ocieties

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

SOUTH LONDON AND DISTRICT RADIO TRANS-
MITTERS' SOCIETY
ASUCCESSFUL year's work was concluded with the

annual dinner at the Half Moon Hotel, at which
the guest of honour was H. Bevin Swift, Esq.,
A.M.1.E.E. An interesting summer programme has
been arranged, including outings and field days.
Meetings are held at the Brotherhood Hall, West
Norwood, on the first Wednesday in every month, and
anyone interested in short-wave amateur radio will be
welcomed. Full particulars of the society can be
obtained from the Hon. Sec., H. D. Cullen (G5KH),
164, West Hill, S.W.15.

THE CROYDON RADIO SOCIETY
THE Croydon Radio Society held yet another joint

meeting in St. Peter's Hall, Ledbury Road,
S. Croydon, on Tuesday, February 15th. The guests
this time were members of the British Sound Recording
Association, and no more popular choice of lecturer could
have been effected than Mr. P. K. Turner. He demon-
strated his new "B " type negative feed -back amplifier,
and was soon explaining its theory and chief advan-
tages. Briefly, it used tetrode output valves in push-
pull, and operated on the negative feed -back principle.
The result was that more power could be obtained with
less 11.T. voltage, than was the case with the older
amplifier using triode valves. For the next meeting,
the society is visiting- the Short-wave Radio and
Television Society of Thornton Heath, at St. Paul's
Hall, Norfolk Road, Thornton Heath, on Tuesday,
March 8th. The subject is a talk and demonstration
on " Contrast Expansion on Gramophone Records,"
given by Mr. Nixon, of the General Electric Co., Ltd.
Hon. Pub. Sec., E, L. Cumbers, Maycourt, Campden
Road, S. Croydon.

BRAINTREE AND DISTRICT SHORT-WAVE CLUB
THE first meeting of this newly -formed club took

place on February 17th, and the evening was
spent in testing out an all -wave commercial receiver.
After 9 o'clock the television programme sound part
was received with good strength and quality. Also,
5 -metre aerials were discussed, and an early application
for an A.A. transmitting licence is to be made.
Full particulars can be obtained from the Secretary,
F. E. Smith, at the headquarters, 82n, Manor Street,
Braintree.

RADIO, PHYSICAL AND TELEVISION SOCIETY
A T a meeting of the above society, held on Friday,A February 18th, Mr. C. W. Edmans delivered a

lecture entitled " The Generation of Alternating and
Direct Current." Although, it will be admitted, a
thorough grasp of this complex subject non -mathe-
matically is neither possible nor desirable, by the
liberal use of vector diagrams the lecturer was very
successful in stripping the mathematical bogy of its
terrors. various types of A.C. generators were
described, and details given of methods of synchronising
alternators running in parallel. The construction of
D.C. dynamos was gone into, particular attention being
paid to generators and convertors suitable for supplying
power to radio apparatus. The lecture was fully
demonstrated, some fourteen different machines being
shown to members present. Special thanks are due to
Messrs. Joseph Sankey and Sons, Ltd., for the loan
of a collection of samples of dynamo stampingsof their
manufacture, and to Dr. C. G. Lemon for the loan of
a number of machines for ilemonstration purposes.

Meetings of the society Are held at 72A, North End
Road, West Kensington, London, W.14, every Friday
evening at 8.15, when there are lectures and discussions
on radio and other matters of scientific interest,. New
members are welcome, and readers interested in the
society are invited to write for particulars to the Hon.
Secretary at the society's headquarters, at the address
given above.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)
AVERY successful meeting of the London Chapter

of the International Short -Wave Club was held
at the Clubroom, 80, Theobald's Road, W.C.1, on
Friday evening, February 18th. The meeting opened
with a " Junk Sale " at which many radio bargains
were secured. Then followed a lecture entitled
" Around the. World by Telephone " arranged by the
G.P.O. and delivered by Mr. W. J. Nobbs, F.T.S.,
A.M.I.K.E. The lecture was illustrated by lantern

_ slides showing the London Telephone terminal, the
Rugby and Cupar Radio Stations, etc.

All readers of PRACTICAL AND AMATEUR WIRELESS
are invited to attend the Friday evening meetings.
The Clubroom is equipped -with a short-wave trans-
mitter, receivers and library, etc. The club also
issues a " News Letter," a copy of which will be
forwarded to any reader on the receipt of a postcard.

-Arthur E. Bear, Secretary, 100, Adams Gardens
Estate, London, S.E.16.
THE DERBY SHORT-WAVE RADIO AND EXPERI-

MENTAL SOCIETY
kN Tuesday, February 15th, a debate took place

between members, the subject being Straight Sets
v. Superhets. There was a good attendance of members,
and many good points were raised on both sides. The
voting at the end of the debate showed that the
superhets had won by a narrow majority. -11. Turner,
Secretary, Nunsfleld House, Boulton Lane, Alvaston,
Derby.
THE SLOUGH AND DISTRICT SHORT-WAVE CLUB
THE first part of our meeting held on February

15th was taken up by a continuation of Mr. K.
Sly's lectures on ." Fundamentals." On this occasion
he 'dealt with both the practical and theoretical side
of power supply from the mains. His lecture was
illustrated with blackboard diagrams. A junk sale
followed, at which good prices were obtained for
members' components. The next item was in the
nature of a surprise,.and consisted of a demonstration
by Mr. Bramhill (2BMI) of a complete battery -driven
transmitter. This consisted of a T.N.T. locked to a
crystal oscillator, modulated by a two -stage amplifier
and a new type G.P.O. microphone. Signals from this
TX were received by Mr. Bramhill's monitor and
Mr. Sly's receiver; which was also operating. After a
further discussion of the club receiver the meeting
concluded, as usual, with morse practice.

Further details of the club may be obtained from the
Secretary, J. H. White (2DAJ), 20, Chalvey Road East,
Slough.
KINGSTON AND DISTRICT AMATEUR RADIO

SOCIETY
THERE was a good attendance 'at the February

meetings of the above society. On February 16th
Mr. Kimpster. of E.M.I. Service gave a Most interesting
lecture on High Definition Television " by kind
permission of The Gramophone Co. There was some
interesting apparatus on view.

This society has grown considerably of recent
months,' and now has .a membership of 50, of which
16 'hold full licences, and 18 A.A. licences. Morse
instruction is given every Frjday by an ex -Army
telegraph instructor. Full particulars from the
Secretary, D. N. Biggs (G6BI), 44, Pooley Green Road,
Egham, Surrey.
TORRINGTON AND DISTRICT SHORT-WAVE CLUB
THE above club had the pleasure of a visit from

G8M1 of Cheltenham, and work on 56 mels
reception find trsnsmitting was discussed, which
provided a very interesting evening.

Through the kindness of Messrs. Whiteley Electrical
Radio Co., Ltd., one of their moving coil loudspeaker
units was tested, which proved to be both sensitive
and with good frequency response, and everyone agreed
that it was the ideal speaker.

'The club's first annual meeting was held on January
llth, 1938, when a review was made of the club's
activities throughout the year, and satisfaction was
expressed both on the experiments carried out and the
constant membership maintained.

Re-election of officers took place at that meeting,
when it was voted that Mr. R. W. Leate, of 2, Halston
Road, Torrington, was to be the Secretary for the
coming year.

r1.0114141E041.0411411.114011.0NR.Mol NW/MAW.

BOOKS RECEIVED !

PRINCIPLES OF RADIO, by Keith Heaney. 495
pages. 311 Illustrations. Published by Messrs.

Chapman & Hall. Price 17s. 6d.
This is another American text book, 'written by a

well-known American radio engineer, and although it
covers all the principles of modern radio, it also incor-
porates many American terms and data which may
prove confusing to the English reader not acquainted
with American practice. The opening pages contain
average characteristics of a number of American
valves, and there are nineteen chapters which cover the
entire field of radio, from the fundamental descriptions
of charged bodies and other electrical phenomena up
to facsimile and television transmission. The subject
is dealt with very exhaustively, and the book should. be
of the greatest value to the amateur who is anxious to
obtain in one volume a complete treatise on the subject
of modern radio. As this is the third edition it includes
all the up-to-date features such as negative feedback
circuits and other arrangements, and tile formulae
which necessarily have to be included are not too diffi-
cult to follow by non -mathematical students.

Irda* S.T. 900
To " Practical Wireless " Readers who may
not be familiar with Mr. Scott-Taggart's
latest Receiver, we would like to draw their
attention to the wonderful performance and
quality of the All Wave S.T. 900, a worthy
successor to previous outstanding successes of
this famous designer. L.R.S. offers immediate
delivery of comprehensive Designer ' kit for

I
cash, C.O.D., or an the best and easiest terms.

...

FREE with every order-hill instmetions for building.
All component. as specified by Mr. Scott-Tagra rt.
Carefully packed in strong carton and sent post free.

Any part supplied separately.

us., 0 'Designer' KIT 6 C'
ABSOLUTELY Cash 85/15/3, or

uith ALLCO MCOPILLSE, TVALEVALVES, 1 Oh"
WITH

RDER
etc., etc.

NO EXTRAS
and 11 monthly

WHATSOEVER
Payments of 10/7.

Designe
Complete kit with

FOUR COILS
et,C1114 medium- and long.

bands.
NO EXTRAS

EXCEPT VALVES

r' KIT 'A'
Cash 83/1010, or

7/. OWITH
and 11 Monthly
payments of 8/8.

and sliort-wave coils (if ed).

USE+ TheW.B. SENIOR

STENTORIAN
Rill the finest Per-
manent Magnet
Unit on the market.
A model of un-
usually high per-
formance. Ideal as
principal or exten-
sion speaker for
any set. Also other
W.R. Models.

216
with order
and 11
moat hl y
payments
of 9'-.

Cash 42, -

Las -3* AVOMINOR
Ter, raTEST METER
teen testing in-
struments in one.
Measures Current,
Voltage and Reale.
tunes with ease and
accuracy. In hand-
some ease with
leads, interchange-
able crocodile clips
and testing prods.

with order and
10 monthly
Payments of

9/6.
Cash price 45'.

McCARTHY CH A SS I S
Altvags in Stork. Supplied for Cash or on Easy Terms
DEMONSTRATIONS DAILY

CASH or O.O.D.
ORDERS DELIVERED BY RETURN OF POST.
We can guarantee such prompt delivery only because
we carry large stocks and, being placed as favourably,
we are able to secure anything Radio or Electrical

immediately.

.All makes ot

VALVES
in stock.

Write for Terms.

EVERY otter is

Fully Guaranteed;
Sent Cassias& lPal(1:
Available for Imme-

diate Delivery ;
On the Best and

Lowest Terms.

1/11141t1TRZ
Paso ST.PALILS

LON DON.
RADIO SUPPLY
ECOMPANYF9[
II, OAT LANE,NOBLE ST.

LONDON, E.C.2..
Phone. NATIoNAL 6828-9

vrzErriaTHErrizzzafFirty-cr=rri

For all Motorists, Hikers, Cyclists, Tourists

ROAD MAP OF
- LONDON

and surrounding Country to the Coast
Map One-Six hundred square miles of the
London area, showing the principal thorough-
fares and new arterial and by-pass roads. Scale:
4 miles to I inch. Map Two-Colchester to
the South Coast. Scale: 5 miles to I inch.

TWO
ONE

PS
IN

CHEAPEST
and BEST 2/6 Net

From all Booksellers or 2/9 post free
from George Newnes, Ltd.. Tower House.

Southampton Street, W.C.2.



6k
Practical and Amateur Wireless

BLUEPRINT SERVICE
PRACTICAL WIRELESS

Date of Ltsue.
CRYSTAL SETS.

Blueprint, 6d.
1037 Crystal Receiver . .. 9.1.37

STRAIGHT SETS. Battery Operated.
One -valve : Blueprint, is.
All -wave Unipen (Pentode) .. -
Beginner's One-valver . .. 19.2.38
Two -valve : Blueprints, is. each.
Four -range Super Mag Two (1),Pen) -
The Signet Two (I) & 1.10 .. 29.8.36
Three -valve : Blueprints, ls. each.
The Long-range Express Three

(SG, ll, Pen) 24,4.37
Selectone Battery Three (1), 2 LF

(Trans)) .. -
Sixty Shilling Three (11, 2 LF

(RC & Trans)) .. .. -
Leader Three (SG, Li, Pow) .. 22.5.37
Se;ncmit Three (HF Pen,D, Pen).. -
All Pentode Three (HF Pen, D

(Pen), Pen) .. . .. 29.5.37
Hall -mark Three (SG, D, Pow) _ 12.6.37
Hallmark Cadet (1), LF, Pen (RC)) 16.3.35

J. Carom's Silver Souvenir (HI'
Pen, ll, (Pen), Pen) (All -wave
Three) .. 13.4.35

Genet Midget (D, 2 LF (Trans)) June '35
Cameo Midget Three (D, 2 LF

(Trans)) .. .* 8.6.35
1930 Sonotone Three -Four

Pen, BF Pen, Westector, Pen) 17.8.35
Battery All -Wave Three (D, 2 LF

(BC)) .. -
The Monitor (IIF Pen, D, Pen) ..
The Tutor Three (131f Pen, ll, Pen) 21.3.3- 6
The Centaur Three (SO, 1), P) .. 14.8.37
The Gladiator All -Wave Three

(HF Pea, 1) (Pen), Pen) .. 20.8.36
F. J. Cautre's Record AllWave

Three (HF Pen, 1), Pen) _ 31.10.36
The " Colt " All -Wave Three (I,

2 LF (1tC & Trans) .. - 6.12.36
The " Rapids " Straight 3 (1),

2 LF (1W & Trans)) - 4.12.37
F. J. Carom's Oracle All -wave

Three (11F, llet, Pen) 28.8.37
1938 " Triband " All -Wave Three

Oa Pen, 1), Pen) 22.1.33
Four -valve : Blueprints, Is. each.
Souotone Four (SG, 1), LF, .. 1.5.37
Fury Four (280, D, Pen) . 8.5,37
Beta Universal Four (SG, 15, LF*,

ChB)
Nucleon Class 13 Four (SG, I/

(SG), LF, CL B)
Fury Four Super (SG, SO, b, Pen)
Battery Hall -mark 4 (HF Pen, I),

Push -Pull) .. .

F. J. Canines " Limit "
Four (HE' Pen, D, LF, P) .. 26.9.36

All -Wave Corona " 4 (HF Pen,
1), 1.1t, Pow) . 9.10.37

" Acme " All -wave 4 (IF Pen, *D
(Pen), LF, Cl. B) 12.2.38

Mains Operated.
Two -valve : Blueprints, is. each.
A.C. Twin (D (Pen), Pen)  
A.C.-D.C. Two (Sr, Pow)
Selectone A.C. Radiogram Two

(1), Pow)
Three -valve : Blueprints, ls. each.
Double -Diode -"Triode Three (BF

Pen, DDT, Pen)  . - 
D.C. Ace (SO, 15,. Pen) .. -
A.C. Three (SG, D, Pen)
AX. Leader (HF Pen, D, Pow) ..
D.C. Premier (HF Pen, ll, Pen) .. 81.3.34
Claque (41F Pen, D (Pen), Pen) . - 28.7.31
Armada Mains Three (HF Pen, ll,

Pen) .. .

F. J. Camm's A.C. All -Wave Silver
Souvenir' hree (HF Pen, D,
Pen) .. 11.5.35

" All -Wave " A.C. Three (I), 2 LF
(BC)) .. 17.8.35

A.C. 1936 Sonotone (HF Pen, IF
Pen, Westeetor, Pen) .. -

Mains Record All -Wave 3 (HF
Pen, I), Pen) . 5.12.36

All -World Ace (HF*Pen, D, Pen) 28.8.37
Four -valve : Blueprints, ls. each.
A.C. Fury Four (SG, SO, D, Pen)
A.C. Fury Four Super (SG, SO, D,

Pen) . -........-
AU. Hall -Malt (HF Pen, 1), Push -

Pull)
Universal Hall -Mark (HI!' Pen, 5,

Push -Pull) 9.2.35
A.C. All -Wave Corona Four .. 6.11.37

SUPERHETS
Battery Sets : Blueprints, ls. each
£5 Superhet (Three -valve) 5.6.37
F. J. Cann's 2 -valve Superhet 13.7.35
F. J. Camm's £4 Superhet
F. J. Camm's " Vitesse " All -

Waver (5-valver) 27,2.37
Mains Sets : Blueprints, is. each.
A.C. £5 Superhet (Three -valve) .
D.C. £5 Superhet (Three -valve) .. 1.12.31
Universal £5 Superhet (Three -

valve)
I. J. Camm's A.C. £4 Superhet 4 31.7.37

6.1.34

24.7.37

of
Blueprint.

PW71

PW31 A
PWS5

PW3611
PW70

PW2

PW10

PW34A
PW35
PW37

PW39
PW41
PW48

P4949
PM1

PW51

PW63

PW55
1' W61
PW62
PW64

PW66

PIV69

PW72

PW82

PW78

PW84

PW46
PW11

PW17

PW34B
PW34C

PW43

PIV(17

PW79

PIVS3

PW18
PW31

PW19

PW23
PW25
PW29

PW35C
PW35B
PW36A

PW38

PW50

PW54

PW56

PW70
P W80

PW20

PW341)

PIV45

PW47
PW81

PW40
PWS2
PW5S

PW75

PW43
rw42
PW44
1'W50

I'. J. Camm's Universal £4 Super -
het 4 -
Qualitone " Universal Four . 16.1,37

SHORT-WAVE SETS.
Two -valve : Blueprint, ls.
Midget Short-wave Two (D, Pen) -
Three -valve : Blueprints, Is. each.
Experimenter's Short -Wave Three

(SG, I), Pow) . .. -
The Prefect 3 (D, *2LF (RC and

Trans)) .. .. 7.8.37
The Band -Spread S.W. Three

(HF Pen, D (Pen), Pen) .. 29.8.36
PORTABLES.

Three -valve : Blueprints, is. each,
1'. J. Cainnes ELF Three -valve

Portable (HF Pen, D, Pen) -
Parvo Flyweight Midget Port-

able (SG, 1), Pen) .. 19.6.37
Four -valve : Blueprint, Is.
Featherweight Portable Four (SG,

D, LF, CL.B) .. 15.5.37
MISCELLANEOUS.

S.W. Converter -Adapter (1 valve) -

PIV60
PW73

PW38A

PW30A

PW63

PW63

PW65

PVV77

PW12

PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set .. ..12.12.33 AW427
1934 Crystal Set . - A W444
150 -mile Crystal Set - AW450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, is. each.
B.B.C. Special One -valve r - AW337
Twenty -station Loudspeaker

0 ne-valver (Class B) .. - AW449
Two -valve : Blueprints, ls. each.
Melody Ranger TWO (ll, Trans) .. AW383
Full -volume Two (SG det., Pen) .. - AW392
B.B.C. National Two with Lucerne

Coil (D, Trans) .. . - AW377A
Big -power Melody Two with

Lucerne Coil (SG, Trans) .. - AW338A
Lucerne Minor (ll, Pen) - V 2
A Modern Twovalver - mAVm44006

Three -valve : Blueprints, is. each.
Class B Three (D, Trans. Class 11) - AW386
New Britain's Favourite Three

(ll, Trans, Class B) 15.7.33 AW394
Home -built Coil Three (SG, 1),

Trans) . - AW404
Fan and Family Three (D, Trans,

Class B) . 25.11.33 AW410
£5 5s. 8.0.3 (SG, 1)*, Trans) .. 2.12.33 AW412
1934 Ether Searcher; Baseboard

1934 Ether Searcher; Chassis
AW417Model (SG, D, Pen) .. -

Model (SG, 1), Pen) _ AW419
Lucerne Ranger (SO, D, Trans) .. - A W422
Cossor Melody Maker with Lucerne

Mallard Master Three with
A W423Coils ..

Lucerne Coils .. AW424
£5 5s. Three : De Luxe Version

(SG, D, Trans) . 115.34 AW435
Lucerne Straight Three (.1), RC,

Trans)
All -Britain Three (HF Pen,D, Pe ri) AW448
!` Wireless League " Three (111?

'Pen, D, Pen) .. 3.11.34 AW451
Transportable Three (SG, D, Pen) - W51271
£6 Os. Radiogram (D, RC, Traus) - W51318
Simple -tune Three (SG, D, Pen) . June '33 W51327
Economy -Pentode Three (SG, ll,

Pen) Oct. '33 W
" W.M." 1934 Standard Three

(SG, D, Pen) - W51351
£3 3a. Three (SG, D, Trans) . Mar. '34 WM351
Iron -core Band-pass Three (SG*,

D, QP21)   - W51362
1935 £6 6.s. Battery Three (SG, D,

Pen) .. WM371
PTP Three (Pen, D, Pen).. June '35 W51389
Certainty Three (SG, D, Pen) - WM393
Minitnbe Three (SO, 1), Trans) .. Oct. '35 W51306
All -wave Winning Three (SG, D,

Pen) '35 W31400
Four -valve : Blueprints,

.........Dec.Is.
5d. each.

" A.W." Ideal Four (2 SG, D,Pen) 16.9.33 AAWW10792

65s. Four (SO, D, RC, Trans) . -
21IF Four (2 SG, D, Pen).. - AW421
Crusader's A.V.C.4 (211F,D,QP21) 18.8.34 AW445
(Pentode and Class B Outputs for

above : Blueprints, 6d. each) .. 25.8.35 AW445A
Self-contained Four (SG, D, LF,

Class13) . Aug. '33 W.51331
Lucerne Straight Four (*SG, D,

£5 5s. Battery Four (HI', D, 2LF) Feb. '35 W711133587

LF, trans) .. -
The H.K. Four (SG, SG, D, Pen) Mar. '35 W111384
The Auto Straight Four (HF Pen,

HF Pen, DDT, Pen) Apr.'36 W51404
Five -valve : Blueprints, is. 60. each.
Super -quality Five (211F, D, 110,

Trans) . May '33 W51320
Class B Quadradyne (2 SG, D, LI',

Class B) Dec. '33 W.51344
New Class B Five (2 SG, D,

Class B) Nor. '33 W111310

Mains Operated.
Two -valve : Blueprints, ls. each.
Cons.oelectrie Two (1), Pen) AX... - AW403

AW437

These Blueprints are drawn fell size.
(topics of appropriate issues containing descriptions of

these sets can in some cases be supplied at the following
prices, which are arklitione to the root of the Blieeprint.
dash before the Blueprint Number indicates that the issue
is out of print.

Issues of Practical Wireless .. 40. Post Paid
Amateur Wire/egg .. 40.
Practical Mechanics .. 7id.
Wireless Magazine 1/4 ..

The index letters which precede the Blueprint Number
indicate the periodical in which the description appears
thus P.W. refers to PRACTICAL WIRELESS, A.W. to Amateur
Wireless, PM to Practical Mechanics, W.M. to Wingers
Magazine.

Send (preferably) a postal order to cover the cost of the
blueprint and the issue (stamps over 6d. unacceptable), to
PRACTICAL Are ANATRER WIRELESS Blueprint Dept.,
George Bowers, Ltd., Tower House, Southampton Street.

Strand, W.C.ft.

Economy A.C. Two (D, Trans) A.C.
Unicorn A.C.-D.C. Two (1), Pen)..
Three -valve : Blueprints, is. each.
Home -Lover's New All -electric

Three (SG, D, Trans) A.C.
8.0. Three (SG, D, Pen) A.C.
A.C. Triodyne (SG, D, Pen) A.C. 19.8.33
A.C. Pentaquester (HI' Pen, D,

Pen) . .. 23.6.34
Mantovani A.C. Three (HF Pen,

D, Pen)
£15 15s. 1936 A.C. Radiogram

D, Pen) .. J«n. '36
Four -valve : Blueprints, le. 5d. each.
Ail -Metal Four (2 SG, I), Pen) .. July '33
Harris' Jubilee Radiogram (III'

Pen, D, LI', P) May '35
SUPERHETS.

Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior .. -
Varsity Four .. Oct. '35
The Request All -Waver June '36
1933 Super Five Battery (Super -

Mains Sets : Blueprints, is. 6d. each.
1034 A.C. Century Super A.C. -
Ileptode Super Three A.C. .. May '34
" W.M." Radiogram Super AX. -
1935 A.C. Stenode Apl. '35

PORTABLES.
Four -valve : Blueprints, ls. 541. each.
Midget Class B Portable (SG, D,

1.1', Class B) .. 20.5.33
Holiday Portable (SG, D, LF,

Class B) . 1.7.33
Family Portable (HF, le, RC,

Trans) - 22.9.34
Two H.F. Portable (2 SO, I),

Q P21) June '34
Tyers Portable (SO, D, 2 Trans) .. -

SHORT-WAVE SETS-Battery Operated.

WM286
W51394

AW383
A W390
AW399

AW439

WM374

W31401

WM326

W11380

WM375
WM395
W51407

WM379

AW425
W M 339
WM366
WM385

AW 38D

AW393

AW447

WM363
WM307

One -valve : Bluepr:nts, Is. each.
One -valve converter (Price Gd.) - AW329

S.W. One -valve for America .. 23.1.37 AW429
Rome Short -Waver - A W452
Two -valve : Blueprints, ls. each.
Ultra -short Battery Two (SO det.,

Pen) . Feb. '36 WM402
Home-made Coil Two (D, Pen) .. - AW440
Three -valve : Blueprints, Is. each.
World -ranger Short-wave 3 (D,

RC, Trans) . - AW353
Experimenter's 5 -metre Set (D*,

Trans, Super-regen) .. 30.6.34 AW433
Experimenter's Short -waver (SG,

1), I'en) Jan. 19, '35 AW463
The Carrier Short -waver (SG,D,P) July '35 W51390
Four -valve : Blueprints, Is. Bd. each.
A.W. Short-wave World -Beater

(HF Pen, D, RC, Trans) - AW433
Empire Short -Waver (SG, D, TIC,

Trans) _ WM313
Standard Four-valver Short -waver

Sups het
1)

:
, LF

Blueprint,
P

1s. 6d.
. Mar. '35 WM333

Simplified Short -waver Super Nor. '35 W51397

Mains Operated.
Two -valve : Blueprints, Is. each.
Two -valve Mains Short -waver (1)

Peti) A.C. - AW 453
W.M." Band -spread Shortwaver
(0, Pen) A.C.-D.U. W51363

" W.51." Long -wave Converter - W.51380
Three -valve : Blueprint, in.
Emigrator (SG, D, Pen) A.C. - WM35.2
Four -valve : Blueprint, ls. 6d.
Standard Four -valve AX. Short-

waver (SG, D, RC, Trans) .. Aug. '35 W31391

MISCELLANEOUS.
Enthusiast's Power Amplifier (1/6) June '35 WM337
Listeners' 5 -watt AX. Amplifier

(1/6) ;.; WM392
Radio Unit (2v) for W51392 .. Nov. '35 W31303
Harris Electrogram (battery am-

plifier) (1/-) .. Dec. '35 WM399
De -Luxe Concert

......Dec.
Electro-

grain .. Mar. '36 IVM403
New Style Short -Wave Adapter

(1/-) .. June '35 WM383
Trickle Charger (6d.) .. Jan 5, '35 AW462
Short-wave Adapter (1(-) - A W 453
Superhet Converter (1/-).. - AW 457
B.L.D.L.C, Short-wave Converter

(IF) . May '36 W51405
Wilson Tone*Master (1/) . June '36 WM403
The W.M. A.C. Short -Wave Con-

verter (1/-) .. - WM403



March 5th, 1938 PRACTICAL AND AMATEUR WIRELESS 695

,Q11ERIES
ENQUIRIES

Cossor Melody Maker
" Please could you help me in my small

difficulty ? I have a Cossor Melody Maker
-I think it is one of the first circuits, as it
has one coil-a long cylinder type. Could
you let me know where I can get a blue-
print for same ? "-M. C. (Streatham).
THE receiver is certainly one of the

early models and you will probably
find that the coil is not ideal for present-
day requirements. We cannot supply a
blueprint of it in its present form, but the
receiver was modified by us -to enable
the Lucerne type of coil to be used. A
blueprint for the receiver in this form may
be obtained from us and is number A.W.
423, price Is.

Volume Control Defects
" I have a superhet (commercial model)

and the trouble is that when I move the
volume control (on -off switch, volume
control combined) to about half -way, there
is a loud sound like sandpaper being rubbed
together. Past half way there is no noise."
-G. B. (Bromley).

THE trouble is, no doubt, due to a defect
in the control. The majority of con-

trols of this type.employ a wiping arm mov-
ing over an element which is usually of the
chemical type, although in certain models
a wire -wound element is employed. After
some period of use the wiping arm removes
the chemical deposit, giving rise to variable
resistance effects and sometimes noises,
whilst with the wire -wound type the wire
sometimes breaks, giving the same effect.
As a remote possibility the valve may be
defective, with the result that at a certain
current distortion sets in, but we think
that if you have the volume control
examined you will find that it is faulty
and needs replacing.

Accumulator Rating
" I have an accumulator which is marked

70 A.H. on slow discharge and 42 A.H.
at 100 hour rate.' Can you explain the
meaning of this or give me the date of any
articles dealing with the subject ? "-
W. W. (S.W.1.)

ACCUMULATORS often bear a similar
marking, although the wording

adopted is often varied. Thus you may
find a cell marked at so -many amps hours
at ignition rate and so -many continuous.
In the case of the cell in question the slow -
discharge period is rated at 1,000 hours,
and it means that if the accumulator is put
on discharge over a period of 1,000 hours a
current of .7 amps would be given con-

tinuously for that period. On the other
hand, if discharged over a period ofonly

100 hours the current given would be .42
amps. It is thus possible from these figures
to obtain a rough idea of the hours of ser-
vice you will be able to obtain from the
accumulator with your receiver, the total
current drain being, of course, the total
consumption of all the valves you are using.

The Length of a Metre
" I am a beginner and there are several

little points which continually worry me:
For instance, it is stated that a certain
station is on so -many metres. Has this
anything to do with the French measure
of length, and if so, how is it related to
the wireless transmission ? I hope you will
not mind my asking what may be a very
simple question, but I have not yet seen an
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RULES
We wish to draw the reader's attention to the

I 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 diagrams of complete
multi -valve receivers.

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

(3) Suggest alterations or modifications to
commercial receivers.

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

enclosed for the reply. All sketches and
/ drawings which are sent to us should bear
I the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a

I separate department.
Send your queries to the Editor. PRACTICAL AND
AMATEUR WIRELESS, George Nemnev, Ltd., Tower
Rouse, Southampton Street, Strand, London, W.C.C.

The Coupon must be enclosed with every query.
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explanation of this in your paper."-G. C.
(Cambridge).

WE have explained the point on more
than one occasion, and you may be

a new reader and thus have not read the
articles in question. Briefly, the signal
radiated from a transmitting aerial travels
outward in the form of a wave, just as in
the case of a wave in water. The rate of
oscillation, and thus the distance from
the crest of a wave to the next, will vary
according to the tuning adjustment of the
transmitter. The distance between succes-
sive waves is, obviously, the wavelength and
is measured in metres (1 metre equals

 3.28ft.). The rate of the oscillations is
measured by the unit of time of one second
and thus on the broadcast medium and
long -wave the frequency is rated at so -many
kilocycles per second. A kilocycle is
one thousand cycles, and a cycle is the
period from one oscillation to the next.

7 -Pin Valve Connections
" I recently bought a set and when I was

examining it with a friend who claims to be
a keen amateur he drew my attention to
one of the valves which he said was not a
standard component. It is a 7 -pin valve,
but has no cap on top, and he says that only
valves with a top cap are provided with
7 pins or more. Can you confirm this, and
if the valve is standard tell me the type.
There is no marking on the valve which can
be read clearly as the metallised surface is
very dirty or grubby and the marks are
obliterated."-A. H. T. (Gloucester).
SO far as we can trace there is no valve

of the 7 -pin type without top cap
and with a metallised surface. The in-
directly -heated pentode is available with
7 pins and no top cap, whilst the Class B
valve and the double pentode are also made
in the same form. It would, therefore,
appear that your friend is correct and that
the valve is non-standard.

Transmitting Condenser
" I am building a transmitter and need

a series gap condenser suitable for use in
a high -voltage circuit. I have looked
through a number of catalogues, but cannot
find one of suitable type. The circuit is
taken from an American paper and I should
be glad if you could recommend anything
suitable on the English market."-G. E.
(Highbury).

ACONDENSER for your purpose was
at one time on the market as a stan-

dard line, but the makers no longer supply
home -constructor parts. The condenser
may, however, be obtained from the Ray -
mart people at Holloway Head, Birming-
ham, price 5s. It consists of two rigid
brass sections mounted on a ceramic base,
suitable for use at 1,000 volts, or as a split
stator at 500 volts. Each section has a
capacity of .00015 mfd.

Television Tuning
" I am experimenting with a television

receiver, and have built the sound section.
I now ish to add a vision section, which, If
it proves satisfactory, I shall use with a
modern cathode-ray tube. What is the best
method of tuning the two sets, so that it is
simple to adjust and simple to operate,
without too many panel controls ? "-G. M.
(Hornsey, N.8.).

THE simplest plan is to use a common
input valve feeding a frequency -

changer, and to adopt ganged tuning in
the oscillator section. A split condenser
may be used for the purpose so that the
tuning of the sound section automatically
tunes the vision set to the correct wave-
length. In this way no additional controls
will be needed for this part of the circuit,
although you will have to fit a gain control
in the vision receiver to regulate the picture
strength.
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The coupon on page iii of cover
must be attached to every query.
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NICORE COIL UNITS
Build an efficient Battery or Mains Set with one of the famous Nicore Coil Units. These
ganged units are giving excellent results in the following receivers :-
No. 1 (B.P.111) Mains Superhet (110 k.c., I.F.)..
No. 2 (B.P.112) Battery Superhet (465 k.c.,
No. 3 (B.P.113) 3 -valve Mains with band-pass tuning. One H F. valve:
No. 4 (B.P.114) S.C. Battery 3 with Pentode Output valve
No. 5 (B.P.120) All -wave Mains Superhet (465 k.c., I.F.).
Write for blueprints of the above sets, 6d. each (B P.114 is 3d.) POST FREE

VA RL EY (OLIVER PELL CONTROL LTD.), Cambridge Place, Woolwich'. S.E.18. W,,01,v;,1, 1422
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Miscellaneous Advertisements
Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face and/or 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 Rouse, Southampton Street, Strand,

London, W.C.2.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

GET YOUR COPIES NOW!

OUR* NEW 66 PAGE MANUAL
Not a catalogue with a feet pages of Manual matter. Complete
receiving cad transmitting tube chart of characteristics. Amateur
Prefixes ; List of Short-wave broadcast stations : meter/He Conver-
sion Chart. Short-wave Aerials ; amplifiers. modotators, receivers
and 5 -metre transceivers ; short-wave converters. Dozens of
hints and tips. The greatest value and most

1:1 Post
comprehensive Manual .ter pulgished is this
country. 2 Fire.

THE NEW RAYMART CATALOGUE
shows dozens dew Short-wave IILD Post
Components. I 2 Free,

RADIOMA
44, HOLLOWAY HEAD, BIRMINGHAM, 1

HEADPHONES.-Brown, Ericsson, G.E.C., B.T.II.,
Standard Telephones, Never, Western Electric,

Sterling, etc., 2,000 ohms, 2s. Gd. 4,000, 53. Postage Gd.
SPECIAL. Ericsson, 4,000 ohms, as new, 7s. Gil
Telefunken, lightweight, adjustable, 7s.god.
CRYSTAL SETS-Burne-Jones. Complete, Guaranteed,
5s. Gd. Ditto, double circuit, 8s. Sensitive permanent
detectors, ls. Gd. Crystal Detectors, complete, Is.
Crystals with silver cat's -whisker, Gd. Postage 11d.-
Post Radio, 2, Copenhagen Street, London, N.1.

pONVERSION UNITS for operating D.C. Receivers
44 from A.C. Mains, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.

WARD, 46, Farringdon Street, London, E.C.4.
Telephone: Holborn 9703.

0
LL goods previously [advertised are standard

lines, still available. Post card for list free.
AUXHALL UTILITIES, 163a, Strand, W.C.2.

Over Denny's the Booksellers. (Temple liar
9338.)

SOUTHERN RADIO'S Guaranteed Wireless Bar-
gains, post paid.

IDLES'S
EY 3 -valve Battery Sets, complete in sealed

cartons with three Mazda valves, moving coil
speaker, Pertrix batteries and accumulator, in ex-
quisite wal nut cabinet, 57/ 6.

ARRARD Record Changers, A.C. 200-250 volts,G changes eight 10- or 12 -inch records; £6
(complete sealed cartons); universal A.C./D.C. model,
£71101-.

GAltRARD
A.C. Radiogram Units, with pick-up

and all accessories, in sealed cartons; 42/-.
TELSEN (1037-38) Components, iron -core coils

W.349 (Midget size), 3/6. W.477 (triple ganged,
for band-pass or straight circuits), 14/6; \V.476
(triple ganged superhet), 14/6. W.478 (twin ganged),
9/-; all ganged coils complete on bases, with switch;
I.E. transformer coils, 4/6; dual range coils, 2j9,
with aerial aeries condenser, W.76, 3/9.

TELSEN A.C./D.C. Multimeters, 5 -range (tests any-
thing radio or electrical), 8/6; loudspeaker

units, 2/6, Ago (P.O.) microphones, complete with
transformer ready for use with any receiver, 4/6;
headphones, 4,000 ohms, 3/- pair.

VALVES.-Full range for American receivers, 6/-
each.

MORSE Tappers, complete radio -telegraph set
(flasher, buzzer and tappers), with batteries,

bulb, code, 3/-.
BARGAIN Parcels of Assorted Components, In -

chiding coil, resistances, condensers, chokes,
wire, circuits, etc., value 21/- ; 6/- per parcel.
SOUTHERN RADIO, 323, Euston Rd., London,

N.W.1
'

and 46, Lisle St., London, W.C.1. All
mail orders to
SOUTITERN RADIO. 323, Huston Rd., London,

NAVA (near Warren St. Tabe), 'Phone: Euston
3775.

FERRANTI
AF5, AFG, AF7, 10/6; AF5C, AF11C,

16/-. Cash or C.O.D.-Grigg: 70, Peel Road,
Wealdstone. Middlesex.

PREMIER
SUPPLY STORES
POST ORDERS
Jubilee Works,
167, Lower

Clapton Rd.,
London, E.5.

Amherst 4723

CALLERS
165 & 165a,

Fleet Street, E.C.4
Central 2833

50, High Street,
Clapham, 8.W.4

Macaulay 2381

Now Ready. Our New 1938
Enlarged Illustrated Catalogue,
Handbook and Valve Manual.

Price ed.
PREMIER 3 -watt A.C. or A.C./Q.C. Amplifier Kit.
Complete with valves, 40/-. Wired and Tested, 55/-.
8 -watt A.C./D.C. 3 -stage Amplifier Kit. Complete with
valves, 8414/0. Wired and Tested, 85/5/0.
UTILITY PROFESSIONAL 4" MICRO -CURSOR DIALS.
Direct and 100: 1 ratio, 3/9 each.
BATTERY VALVES, 2 volts, H.F., L.P., 2/3. Power,
Super -Power, 2/9. Var-mu-S.G., 4- or 5 -pin Pentodes,

Pens, V-mu-H.F. Pens, 5/.. Class B, 6/-. Freq.
Changers, 7/6.
EUROPA MAINS VALVES. 4 v. A.C. Types, A.C./HL,
A.C./L., A.C./S.G., A.C./V.M.S.G., A.C./11.P., A.C./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6
each. A.C./Pens. 1.11., 5/8 ; A.C./P.X.4, 6/6 ; Oct.
Freq. Changers, 8/6 ; Double Diode Triodes, 7/8 ;
Triode Hex. Freq. Ch , 8/6 ; Tri. Grid. Pen., 10/6 ;
31 watt LH. Triode, 7/6.
UNIVERSAL TYPES. 20 v..18 a. S.G., Var.-Mu S
Power, H.F. Pen, Var-Mu. H.F. Pen., 4/6 each; G.P.
Triodes, 7/6 ; Pentodes, 7/6.
13 v..2 a. Gen. Purpose Triodes, 6/6 ; H.F. Pens, and
Var.-mu. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -Wave and Half -Wave
Rectifiers, 5/9 each.
AMERICAN VALVES. We are sole British Distributors
for TRIAD High-grade American Valves. All Types in
stock. Standard types, 5/8 each. All the new Octal
base Tubes at 6/6 each. 210 and 250, 8/6 each; 81
and 2A3, 8/- each.
PREMIER TRANSFORMERS, wire -end type with
screened primaries, tapped 200-250 v. Filaments.
Guaranteed one year. H.T. 8 & 9 or 11.7.10 with
4 v. 4 a. C.T. and 4 v. 1 a. C.T., 10/-. 250-250 v. 60 m.a.
or 300-300 v., 4 v. I a., 4 v. 2 a. and 4 v. 4 a., all C.T.
10/-. 350-360 V. 120 m.a., 4 v. 1 a., 4 v. 2 a. and
4 v. 4 a., all C.T., 13/ -. With engraved panel and N.Y.
terminals, 1/6 extra. 500-500 Y. 150 m.a., 4 v. 2-3 a.,
4 v. 2-3 a., 4 v. 2-3 a., 4 v. 3-1 a., all C.T., 21/, 500-500v.
200 m.a., 5 v. 3 a., 4 v. 2 a., 4 v. 2 a., 4 v. 3-5 a., all
C.T., 25/-.
NEW 1 -VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 80 metres without coil changing.
Complete Kit and Circuit, 12/6. VALVE GIVEN
FREE !
DE LUXE MODEL, 14 to 170 metres, complete Kit with
Chassis, 4 Coils and all parts, 17/6.
SUPERHET CONVERTER KIT, 15/-. De Luxe Madel,
20/,
S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/8. A.C. Valve given FREE !
NEW 2 -VALVE S.W. KIT, 13 to 86 metres without
coil changing. Complete Kit and Circuit, 19/8.
VALVES GIVEN FREE!
DE LUXE MODEL, 14 to 150 metres, complete Kit
110 Circuit, 4 Coils and all parts, 26/-. VALVES
GIVEN FREE !
PREMIER " TROLITUL " Short -Wave CONDENSERS.
Certified superior to Ceramic. All -brass Construction,
15 mmtd., 1/6 ; 40 mmtd., 1/9 ; 100 2,- ;
160 mmtd., 250 mmtd., 2/6 ; Double Spaced 15 mmfd.,
2/9 ; 40 mmtd., 3/6 S.W.H.F. Chokes, 9d. ; screened,
1/6. All -Brass S.W. Condensers with integral slow-
motion .00015 Tuning, 4/3 ; .00015 Reaction, 31.
PREMIER BATTERY CHARGERS. Westinghouse Rec-
tification. Complete Ready for use. To charge 2 volts at
3 amp., 101- ; 6 volts at 1 amp., 16/6 ; 6 volts at 1 amp.,
19/6 ; 12 volts at 1 amp., 21/- ; 6 volts at 2 amp., 32/8.
SHORT-WAVE COILS, 4- and G -pin types, 13-26,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
Special set of S.W. Coils, 14-150 metres, 4/- set with
circuit. Premier 3 -band S.W. Coil, 11-25, 19-43,
38-86 metres. Simplifies S.W. receiver construction,
suitable any type circuit, 2/8.
COIL FORMERS, 4= or 6 -pin low -loss, 1/- each.
ELECTROLYTICS. U.S.A., 8 mfd. 500 v. peak, 1/9
each. Dubilier, 4 or 8 mfd. 500 v., 2/6; 50 mfd. 50 v.,
1/9 ; 10 mfd. 50 v., II. ; 25 mfd. 25 v., 1/-. T.C.C. 8
mfd. 650 v., 4/- ; 15 mfd. 100 .v., 1/- ; 50 mfd. 12 v.,
1/-. Paper Condensers. W.E., 250 v. working 4 mf.,
2/- ; 2 mf. 1/-, 1 mf. 6d. ; 350 v. working 4 mf., 2/6 ;
2 rah, 1/6. Dubilier 500 v. working 4 nif., 4/. ; 800 v.
4 mf. 6/-.

On orders under 5/- please add id. postage.
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Surplus, Clearance or Secondhand, etc.

6/9 EACH. Power Transformer. Primary, 200/250;
Secondary, 4 ® 4 amp., 4 volt 2 amp.,

350.0-350 ® 60 ma.
8s. 9d. each. Primary, 200/250; Secondary, 6.3 v. 38 3'
map. ; 5v. 38 2 amp. 350-0-350 ® 80 ma.
14s. Gd. Goodman's 1938 Permanent Magnet Moving
Coll Speaker, 8" with universal transforier.
10s. 6d. as above, with 10" cone.
-Radiographic, Ltd., 66, Osborne Street, Glasgow.

ALL 1038 Radio Goods at lower prices than an:
advertised.-Coulphone Radio. Ltd., Dept. P2,

25, Grimehaw Lane, Ormskirk.

SALE
" Eddystone All -world " Two, valves, coils.

Brand new. 58/6.-Pile, Folkingliaun, Sienford,
Lines.

BANKRUPT
Bargains. List free. All goods new.

Philco 1938, £8 15s. all -wave battery sets,
£4 15s. Decca 1938 A.C. 5v. all -wave Superhets,
£5 17s. 6d. Decca 1938 model 55, all -wave A.C.-D.C.
5v portables, 5gns. Lotus 4v A.C.-D.C., 57/6. Many
others. Full stock all types valves, components
Keen prices.-Butlin, 6, Stamford Avenue, Brighton. '

VALVES

AAMERICAN Valves in Sealed Cartons, all types,
5/6, post paid.-Valves, 661/3, Harrow Road,

N.W.10.

PHILCO Tubes in sealed cartons, 4s. 6d. each : 32,
24, 19, 15, 12A, 0E7, 11160, 1E7EG, 1A6, 35/15,

47, 83.
3s. 3d. each Post Free. All Popular types American
tubes.-ltadiographic, Ltd., 66, Osborne Street,
Glasgow.

LOUDSPEAKER REPAIRS
LOUDSPEAKER repairs, British, American, any

make, 24 -hour service; moderate prices.-
Sinclair Speakers, Alma Grove, Copenhagen Street,
London, N.1.

REPAIRS to Moving Coil Speakers, Cones and Coils,
fitted and rewound. Fields altered. Prices

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

CABINETS
MANUFACTURERS' surplus cabinets for Radio-

grams, Radio sets and Loudspeakers. Large
and varied stock. Inspection invited, or send par-
ticulars of your requirements, with measurements of
chassis. Photos sent for selection. (No catalogue.)
-H. L. Smith d; Co., Ltd., 287-289, Edgware Road,
London, W.2. (Pad. 5891.)

TUITION
MAKE YOUR HOBBY your career or increase its

interest tenfold. Britain's Best College,
approved by the Inst. Rad. Eng. and leading Radio
Buns, provides complete training in Radio Engineering
by post or day classes. Full details from " P.R.W.,"
LONDON RADIO COLLEGE, Grove Park Rd.,
London, W.4 (Chiswick 3244).

" RT'
-established" 1920-still lead. Get _ .1. free particulars latest Radio and

Television courses ; postal and private.-Radio
Training Institute, 40a, Earl's Court Road, London.

SITUATIONS VACANT
"E NGINEER I NG -UNIQ UE OFFER-Our new
L., 1938 GUIDE explains how all the best posts are
secured. It shows how to obtain such valuable quali-
fications as A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E.,
etc., and describes numerous Diploma Courses Cot
entrance and promotion in Draughtsmanship ; Electri-
cal, Aero, Wireless, Auto, etc., Engineering; Govt.
Service, etc. For FREE copy and details of remarkable
SUCCESS GUARANTEE write National Institute of

 Engineering (Dept. 3), Staple Inn Bldgs., W.C.1.

WANTED-ambitious young men to prepare for
well -paid posts in TELEVISION, the great

career of the future. Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, W.1.

nItAUCHTSMEN.-Numerous vacancies in En-
gineering, Building, G.P.O., etc., for mat age

17-40. Exp. unnecessary if willing to learn. Details
of openings, salaries, etc., FREE on application to
N.1.E. (Dept. 371), Staple Inn lildgs., W.C.1.
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RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1. Holborn 4631.
Greater bargains of Brand New Surplus
Goods at a Fraction of the Original Cost.
Huge Purchase of Universal 7 -valve All -Wave Superhet
Chassis. 4 11 ave Bands covered, Ultra Short, Short,
Medium and Long. Fitted 7 Mallard Valves as follows :
l're 11.F. Stage VP13C, Frequency Changer FC13C,
1.F. Stage VP13C, TDD13C for Detection, A.V.C. and
L.F., SP13C Muting Valve, Output Pen 36C, URIC
Rectifier, plus potential divider on D.C. Spot Light
Tuning, Station -named Dial, etc. Brand new, a really
magnificent job, 63 17s. 6d. each.
Special Speaker for above, fitted Pentode Transformer,
600 ohm Field, 7r cone, etc., 12/6 each.
Aerodyne 5 -valve Battery Superhet, a really magnificent
job, listed at Si gns. The Chassis is contained in
handsomely finished walnut cabinet of upright design.
The Dial is really attractive and is station named.
Tuning is indicated by means of a rotating light.
The Valves used are as follows: FC2A, VP2, 21)2,
I'M2B, and Cossor 220 PA. Speaker large type P.M.
Rola. Our price to clear, 64 4s. each.
Aerodyne 5 -valve Battery Superhet Chassis, cx. above,
Brand new, LESS VALVES. Few only, 30,'- each.
Huge purchase Philco 3 -valve Battery Short-wave
Receivers. A really splendid model, fitted in handsome
contrasted, walnut cabinet, 2 speed dial, large P.M.
Speaker, with the added attraction of a Short -Wave
Band. Listed 8I gus., our price to clear 24 12s. 6d.
each.
We would emphasize that the above are in all instances
Brand New as from the makers.
Huge purchase Electric Trouser Presses, made for a
Pali Mall firm to sell at 3 gus. Brand new, boxed.
The Press that steams and presses your trousers in ono
operation. 12/11d. each.
Quartz Piero Crystals, 125 k/c. A unique opportunity
to obtain a reasonable and costly crystal at a fraction
ofthe original price. Ideal for Wave Meters, Standard
Frequency Test, or could be reground fbr other fre-
quencies. Now, ama cur transmitters and ethers, here is
your chance at 4 Gd. each.
Quartz Piezo Crystals and 125 k,c I.F. Transformer.
Ideal combination for Single Signal Superlict. 7/11d.
per pair.
Huge purchase of Relays, made by well-known manu-
facturer. Breaks at 1 m.a., Resistance 3,300 amt.
Cost 25/- each, our price 5/- each.
Hunts Cardboard Electrolyties. Metal Shrouded,
500 -volt Peak.I 450 -volt working. Separate Negatives,
2/6d. each.
Hellesens 10 mfd., 250 -volt working, Cardboard Elee-
trelytics, 9d. each.
Muirhead Tubular Condensers, 1 mfd., 375 -volt working,
1/- each. .1 mfd. ditto, 4,1d. each.
S.P.S.T. Toggle, 7d. each.
Speaker Transformers, Pentode Type only, 2/6d. each.
Bowe purchase 1 Watt Resistances, well-known makes,
4/- gross, mixed. No duds.
Bryce Mains Transformers, standard for the season.
These Transformers are British made, and are fully
guaranteed for 6 months.
350-0-350, 120 m.a., 2-0-2 volts 2.5 amp., 2-0-2 volts

4 amp., 10/6d. each.
350-0-350, 150 ma., 2-0-2 volts 2.5 amp.; 2.0-2 volts

4 amp., 2-0-2 volts 2 amp., 11/6d. each.
500-0-500, 150 m.a., 2-0-2 volts 2.5 amp., 2-0-2 volts

4 amp., 2-0-2 volts 2 amp., 2-0-2 volts 2 amp., 17/6d.
each.

All Windings Centre Tapped.
Bryce Mains Chokes.
10 flys, 40 m.a., 500 Ohms, 4/0 each.
40 Hys, 60 m.a., 500 Ohms, 6/- each.
40 Bye, 150 m.a., 400 Ohms, 10/6 each.
80 Bye, 60 ma., 2,500 Ohms, for speaker replacement,
etc, 6/6d. each.
Huge purchase of Wet Electrolytic Condensers, by well-
known manufacturer. Following types available :-
8 MN., Metal Case, single -hole fixing, wet eleetrolytics,
complete with Locking Nut, 450 -volt working, 2/ -
each.
16 Mfd., 320 -volt working, ditto, 1/10d. each.
26 Mfd., ditto, 1/10d. each.
60 Mfd., 35 -volt working, One -hole Fixing, Metal
Can, 1/6d. each.
Tubular Condensers, Wire End type, by well-known
manufacturer. Sizes up to 0.1. 4id. each, 4/- per
dozen.
Push -back connecting wire, 10ft. lengths, 3d. each.
Bell Transformers, British made, 2/9d. each.
P.M. Speakers, by well-known manufacturer, Thin.
Cone, Pentode Transformer, 9/6d. each.
Ditto, Less Transformers, ideal Extension, etc.,
7/11d. each.
1 watt resistances, 1T well-known manufacturer,
3id. each, 3/- per dozen.
Special purchase ex Aerodyne Mains Transformers,
Unshrouded, 350-0-350, 100 m.a., 4 volts 4 amp.,
4 volts 2 amp., all Centre Tapped, 5/- each.
Lissen R.C.C. Units, Brand New, Boxed, 6d. each.
Listen 126 k/c I.F. Transformers, Brand New, Boxed,
1/3 each.
Lissen Class B Hypernik Transformers, ratio 1-1,
Brand New, Boxed, 1j3 each.
Liven Universal Iron Cored Coil, with Reaction,
him] N w, 2/11d. each.

Set of four 4 -pin Shod -Wave Coils, 13 to 26 metres,
22 to 47 metres, 41 to 91 metres, 711 to 170 metres,
4/11d. per set.
Plessey Midget 3 -gang Condensers, three .0005 sections,
Straight, Unscrcened, size approximately 21in. square,
2/- each.
Plessey 3 -gang Geared Straight Condensers, three .0005
sections, Straight, 2/6d. each.
Magnum Multi Switches, 4 Positions, Silver Contacts,
etc., 1/3d. each.
Lissen Intervalve Chokes, Brand New, Boxed, 1/6d.
each.
Centralab Volume Controls, Long Spindle, fitted with
Switch, Brand New. 1,000, 5,000, 10,000, 25,000,
50,000, 250,000, 500,000, 2/6d. each.
Special purchase Centralab 5,000 Ohm Volume Controls,
complete with Switch, limited quantity to clear at
1/- each.
Coal and 'Flan,. effect Electric Fires. 2 k.w. type ;
separate Switch for each Bar, listed 4 gns. upwards.
Our Price 39/6 each.
Special  purchase P.M.M.C. Speakers. 71" cone, etc.
Fitted Universal tran,iurtner, 9,6d. each.
FOR CALLERS ONLY. Large and Variei Selection
of Gramophone Records.
All orders.5/- or over, post free , orders under 5/- must
be accompanied by a reasonable amount for postage;
C.O.D. orders under 5/- cannot be executed. Hours
of business 9 a.m. to 7 p.m. week -days, 9 a.m. to 1 p.m.
Saturdays.
1s -d. stamp must be enclosed fora reply.
RADIO CLEARANCE, 63, High Holborn,
W.C.I. Holborn 4831.

MISCELLANEOUS

VIBRATORS, 2 to 6 volts, from 12/6. H.T. units
complete from 55/-. Lists free. Simmonds

Bros., Rabone Lane, Smethwick.

"11,,TEWNES TOURIST ATLAS of Great Britain and
Route Guide." Edited by John Bartholomew

.tc Son, Ltd , 120 pages of fully -coloured contour maps
for the whole of England, Scotland, Ireland and
Channel Islands, with Index to the principal Motoring
and Cycling centres and distances, 2s. Gd. from all
Booksellers. -George Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

ADICTIONARY OF (WIRELESS TERMS, by
Ralph Stranger. A Wireless Work of Reference

that should be on the bookshelf of every keen amateur.
Compiled by a master of lucidity, it gives the meanings
of all Technical terms in general use. Price 2s. 6d.
from all Booksellers and Newsagents. -George Newnes,
Ltd., Tower House, Southampton Street, Strand,
London, W.C.2.

FIFTY TESTED WIRELESS CIRCUITS, by F. 3.
Camm, 26. 6d. -This handbook contains every

modern circuit complete with instructions for assem-
bling, component values, and notes on operation.
Obtainable at all Booksellers and Newsagents. -
George Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2.

PERPLEXITIES
and TANTALISERS.-" The

Strand Problem Book" is the finest collection of
puzzles of all kinds ever assembled, mathematical,
geographical, literary -acrostics and codes, by W. T.
Williams (Tantalus) and G. H. Savage. Only 2s. 6d.
net from all Booksellers.-Ceorge Newnes, Ltd.,
Tower Mouse, Southampton Street, Strand, London,
W.C.2.

EVERYMAN'S WIRELESS BOOR, by F. 3. Crum,
3s. 6d. net. An invaluable book of reference,

explaining -the operation, upkeep and overhaul of all
types of wireless receiver. 200 illustrations. }Veal
all Booksellers and Newsagents. -George Newnes,
Ltd., Tower House, Southampton Street, Strand,
London, W.C.2.

TELEVISION.-Newnes Television and Short-
wave Handbook, by F. J. Carom, deals authori-

tatively with Scanning Systems ( Drums, Mirror
Screws, Discs, etc.), Neon Lamps, The Cathode-I:ay,
Oscillograph. How to build Short-wave hod UttAsr
short-wave Receivers. Fully illustrated Se 8d Ott
From your bookseller. -George Newnes, Ltd., Tower
House, Southampton Street. Strand. London, W.C.2
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ALLIVIAINSALLINAVE
SIX (With R.F. Stage)

Complete
with valves,
fittings, etc.

A De -Luxe 6 -valve receiver -performance equal to
many receivers employing at least 8 valves. High
performance on all three wavebands even under most
difficult reception conditions. Enthusiastic reports
from foreign and colonial :leers.
Special features : S:out cadmium -plated 16 -gauge
steel chassis. Iron -cored I.F. coils, Litz -wound tuning
coils. 3 wave -ranges cover 16.5-2.000 metres. Illumin-
ated " Airplane " dial with principal station names.
Variable tone control and volume control both opera-
tive on radio and gramophone.
Circuit in brief : Pre -selector, radio frequency amplifier
(operative on all wavebands), triode-hexode frequency -
changer, LF. amplifier, double diode detector (applying
A.V.C. to preceding valves), and L.F. amplifier, 3 -watt
pentode output.

Deterred terms on application. I Demonstrations Daily.

Cash with order on 7 days' approval. Complete illustrated catalogue.
with teeinical data and dicta, diagrams, on receipt of 3d. in stomps.
or abridged list of McCarthy chassis Iglus pee of charge.

AcCAUTFITY VAIDIO LTD.
44a, Westbourne Grove, London, W.2.

Telephone Bagavater 3201/2.

"ENGINEERING
OPPORTUNITIES'

FREE!
This unique If andiibook shows

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

A.M.I.W.T., A.M I.R.E., and
i:milarquailfleation,
WE GUARANTEE -
"NO PASS -NO FEE."

Details ore given of over 150
-Diploma Courses in all tirstnelae
of Civil, Mech., Elm., Motor.
Aim, Radio and Television
Engineering, Building, Govern-
ment Employment, etc.

\ ae I rlior enli,litri,,_ 11.i/1,1 -book to -day FREE and post free.
British Institute of Engineering Technology,

409. Shakespeare Rome, 17, 18. 19, Stratford Place, W.I.

M.P.R. D.C. to A.C. CONVERTORS
10C/50 Volt D.C. to 230 Volt A.C., 100 Watt, 65/-
200/50 Volt D.C. to 230 Volt A.C., 100 Watt, 55/ -

Converters have filtered output, and ore fully screened
for use with A.C. operated Radio, and all A.C. operated
apparatus where load does not exceed 100 Watts.

ALP.R. ELECTRICAL co.
752, Victoria Rood, Romford. Plwie Romford 338.

When writing to Advertisers
please rnzntion

Practical and Amatem Wireless "
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BE AN AUTHORITY AS
WELL AS AN ENTHUSIAST

These books by The Editor of" Practical
and Amateur Wireless " will make an
expert of every amateur

EVERYMAN'S WIRELESS BOOK
By F. J. CAMM

A Radio Consultant for the Listener, Expert and Amateur Constructor, explaining 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. With 200 Illustrations and Diagrams.
3/6 net (4/- post free)

THE WIRELESS CONSTRUCTOR'S
ENCYCLOPEDIA

By F. J. CAMM
Wireless terms and definitions stated and explained in concise, clear language by one of the best-known
and most popular designers and writers on the practical side of wireless construction. Profusely illustrated.

5 /- net A veritable treasure of wireless knowledge. (5/3 post free)

FIFTY TESTED WIRELESS CIRCUITS
By F. J. CAMM

Modern circuits of practically every type from crystal to superhet. Diagrams and instructions for assembling
and wiring. Details of components and notes on operation.

2/6 net (2/10 post free)

NEWNES TELEVISION AND SHORT-
WAVE HANDBOOK

By F. J. CAMM
EVERYTHING ABOUT-Drums, Mirror Screws, Scanning Discs and other Scanning Systems, Neon
Lamps, the Cathode-ray Oscillograph. How to Build Short-wave Receivers ; How to Build Ultra -short-

wave Receivers, Straight and Superhet types. Fully illustrated.
3/6 net (4/- post free)

;S COILS, CHOKES AND
TRANSFORMERS TO A _.71? _K_O_ EM

By F. J. CAMM
An important new Handbook for every home constructor and anyone interested in radio. With Special
Chapters on Selectivity, Break -through, Coil Winders, Coil Troubles and their Remedies. 18o pages, cloth

2/6 net bound, xvith 126 easy -to -follow illustrations. (2/10 by post)

GEORGE NEWNES, LTD.,
Tower House, Southampton Street, Strand, London, W.C.2

George Neumes, Ltd.

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England by
THE NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTOH, LTD. South
Africa: CENTRAL NEWS AGEN0y, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum; siS

Months, 8s. 101. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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S.W. RECEIVER FAULTS-See page 708

THREE -STAGE

HIGH -QUALITY

EVERYMAN'S WIRELESS 1100K
By F. J. CAMM. (Editor "Practical and Amateur Wireless," etc.)

A Radio Consultant for the Listener, Expert and Amateur Constructor, explaining 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.

And 203 Illustrations. From all Booksellers only 3/6 net, or 4/- post free from
GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, LONDON, W.C.2.

ADVT.
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IKE SUM TOTAL OF A 6000 CIGARETTE

linlir041. PLAYERS NAVY CUT CIGARETTES 'PE 01014' OR '51110' 10 FOR 6. 20 FOR tItse

To trace faults it is esseratial
to have an accurate meter. The
AvoMinor enables you to service
your set effizierAy and speedily.
With either of these accurate
combination meters you can track
down, trouble quickly and make
every test to valves, circuits,
components. batteries and power
units. Each model of the
AvoMinor covers a wide field
of measurement and provides
testing facilities unrivalled by
any other meters near their prices.

The Universal AvoMi NOR
A smaller Prother
of the Univers:a
AvoMeter. Itio es
22 ranges of
rcuttings (A.C.
and !RC.) in cur-
rent, voltage and
resistance. n.
wale. Totalssistance,

200,000
ohms. Complete
irith instruction
hook, leads, inter-
ehangeal ole test -

prods and
crocodile
clip. 15.10.0
Leaf her Case, 1.01-,

The D.C. AveMiaor
Current

0-6 miamp,
0-30

"p.120
Foliage

0-6 Colts 101240 volts
0-12 coke 111,3041 sults
0-120rolts 0-600 volts

Resistance
0-10.0011 ohms
0-00.0011
0-1200,000 ,.
0-3 megoluns

Price
45/ -

Deferred Terms if desi.ed,

Descriptive pamphlets
r.ost free from:

Automatic Coil Winder & Elec-
trical Equipment Co., Ltd.,

Winder House, Douglas St.,
Loudon, S.W.1.

T4rpharve vt,tolia 1404/7

55ITISR1 WOE As -'d Ocde Musk.

Obtainable at all good Radio

ANEUTHO:RITA: TI1:1E : AERO ENGINEERING
TECHNICAL : :

PRACTICAL : '

TOILS woik provides in a convenient form a comprehensive and
reliable source of reference to Aircraft -Construction, Production,
Maintenance and Overhaul. The wide adoption of metal con-

struction has rendered a work of this kind necessary even for those
men who have been for many years associated with the aircraft industry.
Never before has the whole aspect of Aircraft Production and Main-
tenance, from the original specification to the forty hours' inspection
schedule, been covered within the confines of a single work.
Through the assistance of many of the larger manufacturers " AERO
ENGINEERING " is able to deal thoroughly, and in a practica. manner,
with some of the leading types of British aircraft, both from the pro-
duction side and the point of view of the ground engineer.

VERY BRIEF OUTLINE OF
"AERO ENGINEERING"

Essential Requirements of Modern
Aeroplanes. Principles of Flight.
Survey of Modern Aircraft Production.
Workshop Processes used in Aircraft
Production. Machine Tools. Sheet
and Plate Metal Work. Component
jigs. Air Frame Jigs. Materials used
in Aircraft Construction. Heat Treat-
ment. The Anodic Process. Metal
Cutting. Welding. Soldering and
Brazing. Riveting. Inspection Stand-
ards and Methods. Air Frame
Assembly. Engine Installation. Fitting
she Electrical Equipment. Rigging.
Aeroplane Maintenance. The In-
spection Schedule. Ground Equip-

ment, etc., etc.

50 FREE DATA
SHEETS

Prepared with the assistance of tha
Air Ministry and leading British
Aircraft Manufacturers, these contain
details of the most popular types of

civil and military aircraft.

0 1', 1

40
EXPERT

CONTRIBUTORS
2,500 PAGES OF THE LATEST
AND MOST PRACTICAL

INFORMATION

2,000 ILLUSTRATIONS, PLANS,
DIAGRAMS

50 DATA SHEETS COVERING
50 CIVIL & MILITARY

AIRCRAFT

TWO YEAR; TECHNICAr.
ADVISORY SERVICE FREE

TO EVERY PURCHASER

FREE
Handsennely Bound Case
for filing your Data Sheets

EOUND IN DURABLE
CLOTH.

Indispensable, to all in the
aim aft industry IVritte-7
by men with unsurpassed

experience,.

NUR!'

POST THIS COUPON NOW

HOME LIBRARY BOOK COMPANY,
Tower House, Southampton Street, London, W.C.2
Please send me a Free Copy of your Descriptive Booklet
for "AERO ENGINEERING," together with full
particulars showing how I may obtain the work for a
small initial cash payment.

NAM!!..

ADDRES';

P W.I2338
Ii Ica ec not with to cat sour copy, crud a postcard

mentioning.' Practical Wirele5s- to above address.
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TRIMMING SUPERHETS-see page 705
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W. J. Delaney, H. J. Barton Chapple, Wh.Sch.,
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ROUND the WORLD of WIRELESS
Quality Amplifiers

ONE of the greatest problems which
confronts the ordinary listener is that

relating to the design of the amplifier. The
term " high quality " is often applied to
an arrangement which in the opinion of
one listener is far from ideal, but which to
another cannot be excelled. It is often
forgotten that the amplifier design alone is
not the most important factor in the
complete apparatus, and it is essential to
consider also the loudspeaker, method of
mounting, and the room in which the
apparatus is to be employed. We have
before pointed out that a room filled with
heavy fabric -covered furniture will remove
all " life " from -reproduction-in effect
"soaking up " the high notes. The princi-
ple of draping a studio to avoid reverbera-
tion is, of course, well known, and is based
upon a similar principle. On, the other
hand, a room with a minimum of furniture,
or with wooden or hide furniture will
sound much more brilliant, and it is
therefore necessary to bear in mind the
type of room in which the apparatus is
to be used when designing the amplifier.
Devices to increase brilliancy or to remove
the top notes are easily fitted, and therefore,
provided that a really complete range of
frequencies are reproduced, a tone control
will enable the amplifier to be used in various
rooms without trouble. In this issue we
describe a new type of circuit which will
appeal to the amateur who is interested in
the design of quality apparatus, and
there are some interesting new features
to be found in the circuits given on
page 699.

Radio Advertising

AT the International Communications
Conference in Cairo a proposal has

been put forward that on wavelengths
from 200 to 1,875 metres no country shall
broadcast advertising matter in a language
other than its own. We uRderstand that
the proposal has been unanimously adopted
by the technical sub -committee of the
conference.

All -British Spelling Bee
THE first all -British Spelling Bee will be

held on March 20th, the rival teams
being composed of " over forties " and
" under twenties," and the broadcast will
take place in .a London studio with Thomas
Woodrooffe as compere.

Listening to Music

DR.
E. NORMAN HAY will end his

series of talks on Listening to Music
in the Northern Ireland programme on
March 24th. In it, this distinguished critic
has sought to offer the average listener an
approach to the great amount of music
which fills the air to -day. He has shown

ON OTHER PAGES
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the difference between hearing and listening,
and he has illustrated his words with
excerpts on the piano and the gramophone.
His last talk, sub -titled " The hearing
ear and the understanding heart," will be
in the way of a summing-up of the ideas he
has offered in previous talks.

New Philips Factory
THE foundation stone of a new factory

at Whitebirk, Blackburn, will be laid
by the Mayor of Blackburn on March 16th.
This factory is to be built to accommodate
approximately 5,000 people on the pay -roll
of Philips Lamps, Ltd., and occupies a site
of approximately 32 acres.

Decca Trimmers
IN our article on Automatic Tuning last

week we mentioned that the Decca
Company had produced some new trimmers

which were totally unaffected by heat or
cold and thus tuning would not be upset.
It is now stated that these trimmers will
hold their exact capacity even when placed
in a refrigerator -or with a blow -lamp playing
on them.

New Type of Valve ?
IT is stated that at a recent French trade
I exhibition some valves ot a new type
were displayed. Although full details have
not yet come to hand, it is explained that
these enable the entire electron stream
to be employed with a consequent gain in
output, but the description which has been
given would apply equally to the valves
now commonly referred to as " beam power"
triodes or tetrodes. '

Fire at Oxford Street
THE well-known West End of London

street is again in the news with another
fire at a radio store. Readers will remem-
ber that at Christmas time the burning -out
of the H.M.V. premises was a big feature
in the news, and now the premises of
A. Imhof, the well-known radio and
gramophone store situated in the same
street, has also been the scene of an out-
break. In this case it was due to a boiler
in the basement becoming overheated and
some wood near by caught. alight. The
outbreak was quickly subdued and only
slight damage was done.

G.E.C. Fire
THE General, Electric Company also

entered the news with a fire, this
time at the factoty at Witton. Although
tremendous damage was done, in this case
the radio side of the business is not inter-
fered with, as this is concentrated in the
G.E.C. factory at Coventry.

" Over to Paris "
pLANs are now nearly complete regarding

the proposed broadcasts from Paris.
Archie Campbell is now in Paris making
the necessary arrangements to produce a
show early in May, in which listeners will
be taken from one place to another, hearing
broadcasts from cabaret, music -halls and
similar places of entertainment. It is
possible that later in the year the B.B.C.
may arrange an outside broadcast direct
from a Paris night-club or music -hall.
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ROUND the WORLD of WIRELESS (Conti nued)
The B.B.C.'s Travelling Exhibition
SIR STEPHEN TALLENTS, B.B.C.

Controller of Public Relations, recently
opened the new Travelling Exhibition at
Charing Cross Underground Station, where
it will be on view until March 24th.

By means of an interesting display of
photographic enlargements and working
models listeners are taken behind the scenes
of British Broadcasting in a way that
explains clearly and simply the story of
B.B.C. activities, and the evolution and
development of radio. One interesting
model, seen in the accompanying illustra-
tion, consists of an ingenious arrangement
of inter -connected cog -wheels, and shows
clearly how the team work of each depart-
ment of the Corporation builds up the
programme before it goes on the air.
Specimens of work carried out by the
B.B.C. Recorded Programmes Department

at Maida Vale are displayed, and visitors
can see for themselves the three types of
recording system employed-steel tape,
film and disc.

Val Gielgud for U.S.A.
WE understand that Mr. Val Gielgud,

Director of Features and Drama,
has sailed for the United States on extended
leave.

He is going to Hollywood, where he will

Jack White, whose " Collegians" dance band
is often heard on the radio.

be the guest of his old friend and colleague,
Mr. Eric Maschwitz. Before his return
to England at the end of May, Mr. Gielgud
will produce two radio plays in New York
at the invitation of the National Broad-
casting Company and the Columbia Broad-
casting System.

Good Friday Concert
WE are informed that the annual Good

Friday Concert at Queen's Hall,
on April 15th next, will consist of a per-
formance of Elgar's " The Dream of
Gerontius," with Muriel Brunskill, Parry
Jones and Harold Williams as the soloists.
The B.B.C. Symphony Orchestra and the

INTERESTING and TOPICAL
NEWS and NOTES j

B.B.C. Choral Society will be under the
direction of Sir Henry J. Wood.

New Film Music
MIDLAND and Regional listeners will

hear a programme entitled " General
Release " on March 12th. This is devised

Short-wave Station for Ireland

IT
is reported that the Irish Department of
Posts and Telegraphs has ordered from

Standard Telephones and Cables a 1.5 -kW.
short -wave -transmitter to be erected near
the Athlone medium -wave station.

Parade of Northern Halls
FIVE well-known Northern Music Halls

figure in the Northern Music Hall
Parade in the Regional programme on
March 18th, when the bill will include
variety from the Argyle, Birkenhead.

Sir Stephen Tallents, Public Relations Officer of the B.B.C., is here seen inspecting the "Wheels
Within Wheels" exhibit at the B.B.C. Travelling Exhibition at Charing Cross Underground

Station.

and will be conducted by Reginald Burston
and consists of new music from the films
and the musical comedies. The players
will be the Midland Revue Orchestra with
Marjorie Westbury (soprano) as vocalist.
The show will be compered by Martyn C.
Webster.

Ketelbey to Broadcast
ALBERT W. KETELBEY, mister of

melody, whose best-known composi-
tion is probably " In a Monastery Garen,"
is coming to the B.B.C. studios on March
27th to conduct a half-hour gramophone
record programme of his own works.
The recital will be broadcast on the National
wavelength.

Bournemouth Municipal Orchestra
ACONCERT by the Bournemouth Muni-

cipal Orchestra, led by Harold Fair-
hurst, and conducted by Richard Austin,
with pianoforte solos by Smeterlin, will
be broadcast from the Pavilion, Bourne-
mouth, on March 17th.

Variety from Leicester
THE Leicester Opera House is now

added to the number of theatres co-
operating in Midland variety outside broad-
casts. The artists appearing at the theatre
on March 17th include Turner Layton,
Lucan and McShane and Teddy Brown.

ILVE IBIS!
PROBLEM No. 286.

Smithson had a three -valve A.C. mains set
which had given good results for some, con-
siderable time. One evening he decided to
carry out a slight modification of one of the
stages, and accordingly removed the set and
made the modification desired. He switched on
and results were fair for a moment or two
and then signals suddenly ceased, the rectifier
valve glowed. with a brilliant blue light and
then all sound ceased from the speaker. What
had gone wrong ? Three books will be awarded
for the first three correct solutions opened.
Envelopes should be addressed to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo.
Newnee, Ltd., .Tower House, Southampton
Street, Strand, London W.C.2. Envelopes
must be marked Problem No. 286 in the top
left-hand corner, and must be posted to reach
this office not later than the first post on
Monday, March 14th, 1938.

Solution to Problem No. 285.
In Williams' receiver the G.B. battery was very run

down, and when the negative plug was removed the
automatic removal of the load of the potentiometer
enabled a higher bias voltage to be applied to the output
valve which resulted in the lowering of the total anode
current.

The following three readers successfully solved
Problem No. 284, and books have accordingly been.
forwarded to them :-H. G. Baker, 8, auminage Close,
Marlborough, Wilts. E. Newman, 40, Kenmore
Gardens, Palmer's Green, N.13. J. C. Ward, 40,
Station Approach, weiattey, Middlesex.
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A Practical Article in which an Amplifier of Outstanding Performance
is Described - = By NOEL BONAVIA-HUNT, M.A.

IT is generally agreed that if it is desired
to design an amplifier capable of
reproducing the original sounds with

the nearest possible approach to fidelity,
it is difficult to improve upon resistance -
capacity coupling in push-pull. Quite a

Fig. 1.-Ttoo
stages of stand-
ard resistance -
capacity L.F.

coupling. R

RADIO .4_0

P u

R5

number of amateur constructors have tried
this particular system of coupling and, to
my personal knowledge, have found the
results disappointing for various reasons.
The fault lies partly in the system, but
mainly in the difficulty of obtaining
accurately -matched components for either
side of the push -pulling circuit in each of
the stages thus coupled. The chief snag
presented by the actual system is found
in the fact that no definite capacity of
coupling condenser can be chosen to deal
satisfactorily with all frequencies amplified,
and as a result the frequencies above
4,000 cycles are extremely lia-bie to ampli-
tude distortion. I have yet 'to hear an
amplifier designed on these lines that can
satisfy my very sensitive ear for quality
reproduction.

Direct Coupling
It occurred to me some months ago that

if the coupling condenser could be eliminated
from the system there would be a far better
chance of overcoming the kind of distortion
referred to. The only solution, in other
words, was to introduce direct coupling.
It is fairly obvious to the student of radio
quality that this latter method of amplify-
ing the audio -frequency signals must be
the ideal one, if it can be accomplished
without recourse to the extremely high
voltages which designers have hitherto
considered essential in order to obtain the
requisite amplification.

Fig. 1 gives a very usual example of two
low -frequency amplifying valves resistance -
capacity coupled 'to an output valve with
auto -biasing resistances in their respective
cathodes. The anodes of each are supplied
with high-tension voltages by means of

potentiometers. The usual values for the
various resistances will be : R1, R2,
50,000 ohms ; R5, R6, 1,000 ohms ;
R7, .025 megohm. For the condensers they
will be : Cl, C2, 0.2 mfd. ; C3, 04, 50 mfd. ;
C5, C6, 4 mfd. The valves will be of the

MHL4 type. It is
a simple matter to
push-pull both stages

R 4 by adding the neces-
sary pairs of valves
with their associated
coupling network in
opposite phase. But
instead of doing
this, let us try to

H.T.f

C2 TO

OUTPUT
VALVE.,

RADIO 4_,
P U.

S

H.T. - R I

R5

C5

T-51

R

dispense with the coupling condensers Cl,
02. This we can do by shorting each
condenser. In order to get our amplifier
to work under these new conditions (con-
necting the plate of the first valve to the
grid of the next), we 100000'
shall be obliged to in-
crease the value of the
bias resistance in each
stage and also to reduce
the anode voltage and

0 -06 mA.
(NO SIGNAL

50,000 .11

current. It will be found that if a low -
reading milliammeter be placed in series
with each of the anodes we shall obtain
the result aimed at by reducing the
anode current reading to 0.1 milliampere
for VI, and to 0.3 milliampere for V2. In
order to secure this result we can increase
the value of El, R2 (anode resistances) to
0.25 megohm, and of R5, R6 (bias resist-
ances) to 20,000 ohms and 50,000 ohms
respectively. Fig. 2 gives the complete
circuit thus changed from its original
resistance -capacity coupling to direct
coupling.
Component Values -

For the sake of those who would like to

H.T.+

Fig. 2. -In this arrange-
ment the grid coupling
condensers have been

eliminated.

A.0 MAINS

H.T.

try this amplifier, I will give the values of
all the components. R1, 2, 0.25 megohm ;
R3, 4, 50,000 ohms ; R5, 20,000 ohms,;
1t6, 50,000 ohms ; R7, 8, 50,000 ohms ;
R9, 5,000 ohms ; Cl, C2, 4 mfd. ; C3, 4,

and 8, 50 mfd. ; 05,
HI+300v. 6, 2 mfd.; C7, 8

mfd. ; VI, AC/P ;
V2, MHL4 ; V3,
PX4. For VI two
AC/P valves may be
used in parallel with
even better result.

The output valve
(PX4) will require a
high-tension voltage
of 300, or if the newer
type of PX4 be used,
350 volts may be
applied. Since the
input voltage to its
grid will have the
effect of increasing
the anode current,
as will be discov-
ered immediately a
signal is tuned in,
it is desirable to allow
(Continued on next page)

tZ

Fig. 3. -How to connect
an input volume control.

OUTPUT

H.T.-
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A THREE -STAGE HIGH - QUALITY
AMPLIFIER

(Continued from previous' page.)

for this increase by introducing a suitable
value of biasing resistance in the output
stage. The value of RIO, which so far
has not been given, should therefore be
1,755 ohms.

Those who prefer to employ a valve of
the PX25 class, working on 400 volts, inay,
of course, do so. In this case, the biasing
resistance should be 2,000 ohms exactly,
with a high-tension voltage of 480. The
anode current passed will be 55 milli-
amperes with no signal input to grid. The
capacity of 08 may be increased to 96 mfd.
by connecting three 32 mfd. high -voltage
type electrolytic condensers in parallel
across the bias resistance. The latter com-
ponent should also be capable of carrying
the required voltage and current, and should
not be less than a 50 -watt working type,
though a 20 -watt type may be used for tests.

Anode Bend Rectification
It will be seen that when the amplifier

is employed for radio the first valve
functions as an anode bend detector. Since
this is direct -coupled to the, following
valve, there is no objection to anode bend
here, always provided that the input

PRACTICAL AND AMATEUR WIRELESS 'March 121117 1938

voltage to its grid is kept within reasonable
limits. It will be found that the maximum
input allowable is of the order of two volts
for linear rectification. Should it be
possible to tune the incoming signal to
two separate resonant points on the dial,
this will be clear proof that the detector is
being overloaded, and  the input must be
reduced accordingly till the resonant spot
occurs at only one point of the dial. It is
necessary to connect a 0.0001 mfd. fixed
condenser between 'the anode of the
detector and earth to ensure efficient
rectification. The current passed at the
anode must' be adjusted by means of the
potentiometer, R3, arid it must not exceed
0.1 milliampere with no signal. It ,is
permissible to employ a Westectoi or a
negative feed -back detector in place of VI,
which then beconies the first low -frequency
valve fed by the preceding detector output.
The negative feed -back detector circuit is
shown in Fig. 3. This is capable of handling
a larger input without distortion. The
anode current passed on V2 of Fig. 2 is
0.3 milliampere.

High Frequency Response
As one watches the output valve at work

one can imagine it functioning as a giant
anode bend detector rather than as a mere

amplifying valve fed by the stages preceding
'it. Be that as it may, the quality result is
such that it is extremely unlikely that any
system of thermionic amplification will be
found to equal it for many years to come.
Not only is the transient response pheno- .
menal, as would be expected from direct
coupling, but the upper register is charac-
terised by a softness of quality, and an
absence of -peakiness, due to the uniform
response maintained up to and even
beyond 10,000 cycles, that marks a new
era in high -quality. reproduction. Nor is
there any lack of bass, so that the balance
is_ well preserved. Using a well -designed
pick-up, gramophone records are repro-
duced with a surprisingly low level ,of
surface noise owing to the absence of peaks
in the frequency response curve; in fact,
the entire reproduction is so smooth and
agreeably free from coloration that a new
thrill is in store for the gramophile who
adopts this amplifier, especially if a PX25
output valve is chosen. The volume, in
the case of both radio and gramophone, is
best controlled by means of a quarter-
megohm potentiometer connected across the
tuned detector circuit or, the pick-up, as
required, the slider being taken in the usual
manner to the grid of the valve as shown
in Fig. 3.

MOTOR -CAR AERIALS
Details of an Interesting Improvement Over the Usual Type of Small Car Aerial

IN our issue dated February 12th, we
gave some suggestions for making
various types of aerial for use in con-

junction with car radio equipment, and
have received from a reader an interesting
improvement over the designs therein
shown. The accompanying illustrations
show the type of device adopted by this
reader, and it should be noted that these
have been given Patent protection. The
inventor has pointed out that with existing
types of aerial there are two main draw-
backs-firstly, the roof has to be drilled
to accommodate the mounting blocks,
and secondly, the aerial of simple design
generally in use is directional. This
means that as the car proceeds on a journey
the continued change of direction which
takes place will result in fading, and even if
a receiver is fitted with some form of A.V.C.
it may be found that in certain circum-
stances the changes of direction are so
rapid that the A.V.C. circuit cannot
operate at maximum efficiency.

These two drawbacks are overcome by
the invention in question, in the former case
attachment being provided by means of
suction blocks, and in the second case by
means of a more or less vertical aerial
arrangement. In- place of the usual
type of stand-off insulator the inventor
specifies an insulated fixing device provided
at the lower end with a suction cup. This
may be attached to the car in any position,
will hold firmly, and has the advantage
that should it be desired to dispose of the
car, the aerial may be removed should the,
new owner not require the aerial.

Important Advantages
Such a fitting will also have the advan-

tage that experiments may be carried out
with a view to finding suitable positions,
and the top of the car may not always be
the best position. The lead-in cable may
also be held in place by means of fittings of
this nature, and eventually taken into the

car through a ventilating louvre, round a
window, or a#some point on the windscreen
where a hole is' alriady provided. Two
types of aerial are specified, one being of
the rigid type, made up from jointed
sections of rod which may be adjusted for
length to suit various car lengths, or for
various wavelengths. The end of the
lead-in is attached to some form of capacity
device, consisting of the inventor's " brush -
type " aerial as shown in the first illustra-
tion, or, where a neater appearance is

.

desired, a mascot built up, round this device.
This will enhance the appearance of the
car, and vitriotis designs may be utilised to
embrace the capacity device. One form,
consisting of a hand holding, a flambeau, is
shoWn in the second illustration, but many
other designs, such as a bird with out-
stretched wings, etc., may be employed.

. This type of aerial 'will be found non -
directional and will provide greater volume
than the simple rod which is commonly
employed.

WIRELESS CONSTRUCTOR'S
ENCYCLOPEDIA

5/- or 5/6 by, post from
George Nelms, Ltd., Tower Hoene, Southampton St.,

Strand, London, W.C.2.

These illustrations show the new aerial arrangement. In the upper diagram a simple capacity is
shown, but in the lower picture a mascot or similar arrangement takes the place of this. An

adjustable rod is here shown in place of a wire lead-in.
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THE FOURTH ARTICLE
OF A NEW SERIES

.LL

T
it!, u

Notes on Doubling and Further Details of Construction of the Rack for a 10 -watt Transmitter

Are Given in this Article. By L. ORMOND SPARKS

ASURPRISING number of readers
have written to stress the case of the
beginner to Transmitting. They

have mentioned the fact that quite a lot of
them are breaking fresh ground by entering
the transmitting field of radio activities,
though most of them are quite experienced
constructors and S.W. enthusiasts.

As they raise a point of general interest,
I feel that I should mention that these
articles are intended for both the beginner
and those rather more adVanced, and, to
endeavour to cater for both sections, I
stated in the second article of this series that
the first half: of each article would be
devoted to elementary subjects while the
remaining half would deal with construc-
tional or more advanced matters. There is
no need for the beginner to feel that it is a
subject beyond his depth,'"as he will find
that his general receiyings, and, construc-
tional experience mill form a sound founda-
tion for the new subject.

The best way to make sure that everyone
is quite happy is by the very simple pro-
cedure of co-operation. Don't keep your
troubles or discoveries to yourself. That
is not the way to make progress or to main-
tain the spirit of co-operation which is one
of the vital factors to the welfare of amateur
transmitting. Drop us a line, and let the
matter be passed round. You know the
quotation A troubled shared . . ." so
from now on support and take part in what
I am going to call the Co-operation Circle.

" Doubling "
It was mentioned last week when dealing

with the, " electron -coupled " oscillator,
that the circuit possessed the advantage of
being able to give a worth -while output- on
frequencies which were a multiple- of the
fundamental, and that a name or term is
given to such features.

One cannot get very far with trans-
mitting without coming across the expres-
sions " doubling," " doublers " and fre-
quency multipliers." To the uninitiated
these may seem rather terrifying, but they
really define -that which is expressed in the
previous paragraph. In other words, when
a valve is so arranged that its anode output
is twice the frequency of its input, it is
usually referred to as a " doubler " while the
process is known as " doubling." The

. remaining, term " frequency _multiplier ."
can be so used if so desired, as that is what
really happens, but it is a term which is not

_.widely used over here. At the. risk of

boring the more advanced amateur, I want
to make it quite clear that when one speaks
of " doubling " the frequency it must be
appreciated that the wavelength is halved, or,
to carry it a stage further, if the anode out-
put circuit is tuned to the third harmonic
(multiple) of the input frequency, the
wavelength will correspond to a third of
that of the original. This point, while being

Aketcae4 TED
zhvc

Fig. 1.-View of the completed rack, showing
front panels.

obvious to many, often misleads the
beginner.

I mentioned that the anode circuit might
be tuned to the fourth harmonic ; well,
there is nothing to prevent it being tuned to
any harmonic except the fact that the
higher the harmonic to which it is tuned the
lower becomes the efficiency of the arrange-
ment ; therefore, 4s more. usual .to make
use of a chain of doublers if it is required to

multiply the original frequency many
times. For example, the first doubler
would, to use simple fictitious figures, double
the frequency from 50 to 100, the next from
100 to 200, and so on.

With a simple oscillator the plate and
anode. circuits are coupled together, either
by induction or capacity, so that sufficient
energy is passed back from the anode to the
grid to maintain oscillatory currents in
both circuits. A common example of this
is the reaction effect in a receiving circuit.
When this state of oscillation is reached, the
power generated is of a definite frequency-
remember it is an alternating current-and
the frequency of the oscillations depends on
the characteristics of the grid and anode
circuits, i.e., the crystal and/or the tuned
circuits. If both the input (grid) and the
output (anode) are tuned to the same
frequency it is only natural that the oscil-

(Continued on next page)

BASEBOARD
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Fig. 2.-Constructional details of fraznewmk
and method of fixing panel to baseboard.
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TRANSMITTING TOPICS
(Continued from previous page)

lations in both circuits will be identical so
far as frequency is concerned, and that the
anode circuit will obtain a kick or impulse
every oscillation of the grid circuit. Sup-
posing, however, the anode circuit is so
arranged that it can be tuned to, say, the
second harmonic of the input frequency ;
then, instead of obtaining an impulse every
cycle it will only do so every second, but
providing conditions are suitable, the
impulse will maintain oscillations in the
output circuit at a frequency to which it is
tuned, namely, in the case of the second
harmonic, twice that of the input. That,
in a nutshell, is what happens when we
speak of doubling or frequency multiplying.

There is one more point which cannot be
overlooked. I mentioned that the efficiency
decreases the higher one goes up the har-
monic scale, and this should be more clearly
understood now in view of the remarks
above about the output circuit only re-
ceiving impulses on the hit and miss basis
when considering the second harmonic.

Well, so much this week for the new-
comers, except a reminder about the
Co-operation Circle. Let us hear from you.

The 1 0-wa tter
Assuming that you have carried out the

instructions given in the previous articles,
you should have a structure looking like
Fig. 1, except for the panels and the per-
forated zinc sides which will be described
herewith.

If detail " A " (Fig. 2) is examined, it
will be seen that some side members are
shown which have not yet been mentioned.
This is quite in order as they cannot be
fixed until the thickness of the baseboards
has been settled.

With the original model, 5 -ply board

r
NATIONAL (261.1 m. and 1,500 tn.)
Wednesday, March 9th.-B.B.0B.B.C. Symphony

Orchestra visits Nottingham : a concert
from the Albert Hall, Nottingham.

Thursday, March 10th. -Orchestral pro-
gramme : Music of George Gershwin.

Friday, March llth.--Concert Party pro-
gramme.

i REGIONAL (342.1 m.)
Wednesday, March 9th. -Variety from the

I Winter Gardens, Morecambe.
Thursday, March 10th. -Steeplechasing at

Cheltenham : a commentary on the
I Cheltenham Gold Cup, from Prestbury

Park, Cheltenham.
Friday, March 11th. -The Scottish

Country : an impression of the Island
of Mull and its Life, from Tobermory.

-Saturday, March 12th. -Dance Band pro-
! gramme. . -

:MIDLAND (296.2 tn.)
Wednesday, March 9th. -Variety from the

Theatre Royal, Worcester.
Thursday, March 10th. -Symphony con-

cert.
f Friday, March 11th. -Band programme.

Saturday, March 12th. -General Release :
orchestral programme.

NORTHERN (449.1 m.)
Wednesday, March 9th. -The Dream of

I Gerontius (Elgar), from the Town Hall,
Leeds.

Thursday, March 10th. -Variety from the
Gaiety Theatre, Manchester.

was used, and to avoid any errors the
strips were located in position by allowing
them to rest lightly on the actual base-
boards, and then securing by two panel
pins in each end, as shown in the sketch.

Before fixing these strips see that their
surfaces are smooth, using fine sandpaper
to remove any blemishes, thus ensuring
that the baseboards will slide in and out
easily. The object of these strips above
each side member is to prevent the base-
board and panel from tilting downwards
when they have to be partially withdrawn
to allow tests or examinations to be made.
The next thing to see to, so far as the rack
is concerned, is the fixing of the perforated
zinc sides, and the method of doing this is
clearly shown by detail " B " (Fig. 2).

The zinc can be purchased at any iron-
mongers, though I must admit I obtained
mine from a well-known low -price store,
and I found that by careful cutting I was
able to have a solid edge at top and bottom,
a join being made in the centre.

Don't forget to polish the zinc before
fitting. It is better, actually, to polish
the whole sheet before cutting, as it is then
easier to lay it down on a few sheets of
newspaper and apply ordinary metal polish
and " elbow grease " without the metal
cocking up as it tends to do in smaller
pieces. The polish thus obtained lasts for
ages, and adds a smart appearance to the
completed rack.

Four baseboards and four panels will
now be required. The baseboards are
standard throughout, namely, 12 by 94
inches, while the panels are, three 12 by
8 by k inches, and one 12 by 6 by inches.
Even if 5 -ply board is used, it is advisable
to use the supporting strip across the upper
side of the front edge, as indicated, as it
does prevent the possibility of poor panel
fixing, Smooth off all edges and surfaces

of the boards, and finish off with a coat of
stain to suit individual requirements:

Polishing gives a smart appearance, but
is not essential. As regards the panels I
was fortunate enough to obtain some
Government surplus ebonite which, being
Grade A material, was just ideal for the
job. Dry seasoned wood can, of course, be
used but, bearing in mind all factors, I
would suggest that the purpose of the
assembly is well worth the slight extra
cost of the ebonite, apart from its better
appearance.

If ebonite is used, be careful with the
drilling and cutting (if necessary) so that no
errors are made and to make sure that the
edges and corners are square. A badly fitting
panel will ruin the look of the whole thing.

Before fixing the last of the larger panels
to its baseboard, the meter hole " M "
must be cut although, as many constructors
have suitable meters on hand, I do not think
it is necessary for me to tie that particular
item down so far as an eicact specification
is concerned. A flush or projecting type
will do equally well, but it is advisable to
use one of a good make and having a
maximum reading of not greater than, say,
50/60 milliamps. What is better is one
of the multi -range type, so if one having
a maximum reading of 1, 5, or 10 milliamps
is to hand, then I would suggest that that
is embodied together with suitable shunts
to allow higher readings to be taken if and
when necessary.

Many readers will, no doubt, be wonder-
ing what I intend doing with the fur
shelves the rack provides. Well, here is
the layout which will be followed. The
bottom shelf. will carry the Power -pack,
the second the Modulator, the third the
Tritet oscillator doubler, and the fourth,
eventually, a P.A.,or Power Amplifier
stage, but enough or the present.
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Important Broadcasts of the
YodellersFriday, March llth.-Swis-s

programme.
Saturday, March 12th. -Orchestral con-

cert from the Milton Hall, Manchester.

INTER -VARSITY SPORTS
THE Oxford and Cambridge Inter-

Varsity Sports will be televised,
conditions permitting, from the White

; City on March 12th, beginning at 2.30
p.m., and continuing at intervals until t

I 4 p.m. It is hoped to show the 100 -yards
race, the pole vaulting, the 120 -yards
and 220 -yards hurdles races, the half- ;

! mile, the high and long jumps, and
putting the weight. Two items which
have never before been featured in the
Inter -Varsity sports will be televised, ;

; namely, the discus throwing and javelin
throwing. It is hoped also to show the
mile race.

Philip Done, who is in charge of pro-
duction, anticipates no difficulty in coping
with those events which take place in a ;
fairly small area, such as the jumping and t

; the sprints, but how to televise the half-
mile and the mile races is a bigger prob-
lem which he hopes to solve with the aid 1
of a camera tower, enabling the races to
be followed from a central point so that
the whole lap can be covered. Actually,
there will be more than an hour of
television from the White City, the
approximate schedule being 2.30 to 3.10 ;
p.m., 3.20 to 3.30 p.m., and 3.40 to 4 p.m. I

. . -  -  ti

Week
WELSH (373.1 m.)
Wednesday, March 9th. -Choral pro-

gramme.
Thursday, _ March 10th. -A recital of

Welsh ballads.
Friday, March llth.-Rugger Night

Speeches from the annual supper, from
the Park Hall, Swansea.

Saturday, March 12th. -Choral pro-
gramme.

WEST OF ENGLAND (285.7 m.)
ednesday, March 9th. -They Made the
West : a chronicle of English history, 8 -
The Nineteenth Century, Progress and
Poetry, a talk.

Thursday, March 10th. -At the Court of
King Prentpeh, a talk.

Friday, March 11th. -Flowers from Corn-
wall, a discussion.

Saturday, March 1204 -We -stern Salon :
Instrumental programme from the Manor
Hall, University, Bristol.

SCOTTISH (391.1 m.)
Wednesday, March 9th. -Scottish Dance

Music.
Thursday, March 10th. --Stage Parade :

Memories of the Glasgow Theatre, 1931-
33.

Friday, March 11th. The Scottish
Country : an impression of the Island
of Mull and/ its life, from Tobermory.

Saturday, March 121h. -The Sweet o' the
Year : a '.springtime serenade in music
and the spoken word.
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ON YOU VELENGTH
(Where is the Skilled Labour ?

NOW and then I receive letters
from readers asking me if I can

locate some nice soft job with lashings
of money, little work, short hours,
long holidays, and requiring not much
ability. At least, I gather that that
is what they expect, because some of
the letters say that the writers have
no experience but are willing to learn,
that they are prepared to work for as
little as E5 a week, provided that they
do not have to work on Saturdays
because they are employed in the
local band.

The public estimate of what an
employer wants seems to be pretty
low. Applicants for jobs merely
tender as their qualifications what
salary they require, and seem to
imagine that they are conveying some
favour on the employer in offering
their services at all. In my callow
youth it was the object of myself and
all other boys of similar age to spend
a number of years as apprentices,
learning a particular trade, before we
considered how much we should earn.
In many cases our parents paid con-
siderable sums of money in order that
we might be taught, and the inden-
tures, duly signed and witnessed in the
solicitor's office, bound us for the full
period of seven years riot to absent
ourselves from our masters, neither
night nor day for the full period. For
the first year we earned the large sum
of 4s. per week, and so on by yearly
increments of 2s. up to 16s. a week.
Nowadays, a youth wants to idle his
time away until he is 23 or 24, and
then requires a big salary for being
able to do very little.

Of course, my remarks do not apply
to everyone that wants a job. There
are plenty who matriculate or who
obtain a general school certificate,
and who are prepaied to learn before
they earn. There are others who say
that they are out of a job and are
prepared to do anything. That is just
what they cannot do ; they cannot do
one thing really well. If I had my
way I would compel every boy upon
leaving school to learn some particular
trade or profession, so that he could
become a really useful citizen, and
not a drag upon the State. Here we
are in the middle of a good peace,
and there is not enough skilled labour
to go round. What would happen in
time of war ? I would give every

By Thermion

boy his choice so that as far as possible
he could follow his inclinations. When
you have made yourself qualified for
a job you will usually find that there
is one waiting for you. Unfortu-
nately, the fantastic sum paid to
band -leaders, drummers, saxophonists
and other comic parasitic appendages
to civilisation has taken away the
ambition to do an honest job of work
at a reasonable salary.

ducing the music. The band could
play just as well if the conductor was
not there at all. The only use for a
conductor is that of a man who starts
a race. He merely fires a revolver,
when the race remains with the com-
petitors, and as so much of the music
merely amounts to a firework display
it is appropriate to refer to the firing
of a gun. I suggest, therefore, that in
future all conductors should merely
fire a gun, preferably at the nape of
their own necks, and then walk off
the stage. It does not matter what
happens to the band. Whatever is
the result of the lack of a conductor
the public will think that it is a new
style in swing music, or " ridm."
Excuse me breaking into nigger pro-
nunciation, but it is a waste of English
to use that language on nigger music.

That Grid Bias Problem
D. M., of Caithness, writes : " J. W.'sThe Almighty B.B.C. problem in last week's PRACTI-

AFRIEND of mine opined, CAL AND AMATEUR WIRELESS would
averred, declaimed, pro, probably be helped if he connected

nounced, in other words, sxpressed G.B.- to the secondary of his trans -
the opinion that we should appreciate former. My copy reads : ' I happened
radio if we had less of it-say, on two to pull the G.B.+ plug leading from the
evenings a week. I am somewhat transformer out of its socket.'
inclined to agree with this, because " If you're not tired of jokes, here's
with wireless every night you are another, first-hand. Two elderly
likely to get tired of really good turns, ladies, neighbours of ours, asked me
and constantly desire something better to have a look at their radio, which
when you are already getting the best. ' wouldn't go.' I found that their
This friend also thought that the set had an external loudspeaker, and
B.B.C. conducted itself as if it were that when the cord had got acci-
the axis upon which the world dentally broken, they had simply
revolves, instead of being just an knotted it together and expected the
entertainment body, the same as a beastly thing to go !
pierrot troupe or a variety show. I " I am looking forward to some new
agree again. The B.B.C. takes its job cracks about crooners."
and itself far too seriously. It regards R. H. W. (Highsted) also writes :
itself as of greater importance than " Re article on J. W.'s three -valve
Parliament.or Commerce. I certainly short-wave set in last week's issue.
object to a party of Scots and Welsh I have found that a short-wave set
being appointed as a B.B.C. committee on similar lines which I have built
to decide how we should pronounce to work perfectly here (two miles
the English language. from the town) has played the same

trick in two different houses in the
Those Bands town. In each case we found the

MOST of the bands on the air or Relay Company's wires were running
on the road include that un- across the gardens, in one case

necessary refinement, a conductor. parallel with the aerial, and in the
It is his job to convince the audience other at right -angles, but it made no
that when he waggles his baton, or difference in our case whether the
dances like a jackanapes from one side coil was in or not.
of the stage to the other twiddling his " I have also had the same G.B.
hand at the drums, or the flutes, or the trouble and found changing the
saxophones, that he is really pro- valve did the trick."
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Some Facts About Batteries
SOME facts which clear up one or

two points which may have been
puzzling our readers have been eluci-
dated by Mr. E. C. McKinnon,
chief engineer to the Chloride Electri-
cal Storage Co., Ltd., makers of
Exide Batteries.

He points out that the specific
gravity of the electrolyte in any
battery, e.g., a starter battery, is
an excellent criterion of the relative
condition of the cells. If frequent
hydrometer readings show that the
specific gravity is consistently low
in- one cell compared with that in
the remaining cells, it can be assumed
that the cell in question is out of
condition. Maybe the cell contains
an internal short-circuit or there may
he a puncture in the outer wall of the
container which results in loss of acid,
and low specific gravity when this loss
is made good by the addition of water.
In any case, the battery should be
given immediate attention at a Ser-
vice Station because a defect, however
slight, if not rectified promptly, may
develop to a chronic stage.

The sequence of events in the
case of an internal short-circuit are
in almost invariable order. First
the neglected cell gradually runs
down to complete exhaustion. In
this stage any discharge from the
battery as a whole is tantamount to
a charge through the exhausted
cell in the wrong direction. The
reverse charging is the quickest way
to complete destruction.

On the other hand, if the trouble
is located and the cause of the short-
circuit removed, the cell will quickly
respond to special charging and any
permanent damage will be obviated.

" Topping -up."
THERE is perhaps a common mis-

understanding that the necessity
to top up a battery with water is solely
due to evaporation and that there
should therefore be no need to top up a
battery during winter. Actually, the
evaporation in a starter battery is
very small at all times and can be
practically ruled out in winter. Apart
from evaporation, however, there are
several other causes for lowered acid
level, including :-

(a) Contraction through cold  tem-
perature.

(b) Electrolysis through excessive
overcharging.

(c) Dispersal of electrolyte through
excessive charging rates or
through splashing..

Contraction and expansion are very
appreciable factors in an extremely
deep cell, such as one used on sub -

Chassis Return Leads
IN some receivers difficulty is experienced

when adopting the principle of making
all earth return leads via the chassis. With
some steel, chassis the H.F. resistance
between certain points may be sufficient to
prevent the maximum performance from
being obtained, whilst in other arrange-
ments the chassis may be oxidised or
sprayed and it may be found difficult to
obtain a really clean connection at these
points. Copper will give lower resistance
between such points and will be easy to
connect as the leads in question. may be
soldered to the chassis .direct, but for
strength the copper will have to be placed
on a wooden support. In some types of
receiver it may even be preferable to use
an ordinary wooden chassis and take
certain earth return (or low -potential)
leads direct to cathodes, condensers and
other points in the interests of efficiency.

Metallised Valves
IT still appears to be dcult for some

constructors to realise that the metal-
tised coating of a valve can give rise to
troubles. In the majority of battery -type
valves the metal surface is internally con-
nected to the filament, and this also applies
to some mains -type valves. There are
valves, however, where the metallic coating
is taken to a separate pin and this must be
earthed direct. In some cases, therefore,
should the metallic coating come into con-
tact with a direct earth it may be possible
to damage the valve,, due to the fact that a
bias circuit may be short-circuited or to
some other cause. It should therefore be
made a point that on no account should any
outside earthing lead be permitted to
touch the metal coating of a valve.

Reaction Condensers
APECULIAR fault came to our notice

the other day and which has since
been. found to be fairly common. An
amateur had built a simple set which had

failed to work properly, the reaction circuit
appearing, to be dead. Various sugges-
tions had been made regarding H. T. vol-
tages, etc., and eventually it transpired that
the builder had used an ordinary reaction
condenser in place of a differential com-
ponent. The particular condenser used had
alternative terminals for the fixed vanes
and a single terminal for the moving vanes,
and he had so connected these that the
condenser was short-circuited. We also
understand that in some cases amateurs
have used an Ordinary two -terminal reaction
condenser in this way, making use of the
locking nut or eyelet on the fixed vanes as
a connecting point in addition to the normal
fixed vane terminal.

marines, but they are almost neglibi-
ble in the ordinary shallow automo-
bile battery. As an example, ' the
difference in level of electrolyte in an
Exide XC13 battery at 4.0 deg. F.
compared with that at 70 deg. F. is
3/.32 in.

Electrolysis is only measurable in
its effects if charging is continued
after the- plates are fully charged and
can absorb no more current.

Car Batteries
FOR every roo ampere -hours passed

into a car battery after the plates
are so fully charged that they cannot
absorb the current, 2.5 cubic inches
of water in the electrolyte are split
up into hydrogen and oxygen. Or,
expressed another way, for every roo
ampere -hours excess charge expended
in electrolysis, the level of the electro-
lyte in a standard Exide XC r 3 car
battery would be reduced by tin.

The higher the rate of charge, the
greater the loss of water. For instance,
when passing 6 amperes (normal
charge rate) through a fully charged
XC r 3 battery, the acid level would
be lowered kin. with' 7 hours' run-
ning. If the current be increased to
18 amperes the level would drop
tin. with 8} hours' running.

Dispersal of acid through exces-
sively high charging' rates might
occur with unsuitable generator -brush
adjustment, but this, and also spilling
due to vibration, are very unusual
causes for lowered level.

A starter battery requires little
attention and very often gets it, but
the main essential is observance of the
rule that nothing but pure water,
preferably distilled, should be added
to the battery, but this should be
done sufficiently frequently to ensure
that the plates are always covered
with electrolyte.

Acid should never be added.
In the event of a mishap the battery

should be taken round to one of the
many Service Stations set up through-
out the country.

A Complaint
I HAVE received a first-class grumble

from L. R., of Leeds. Here it is :
" I decided to build one of your re-
ceivers last August. I ordered the coils
through a local firm, and in four days
the coils arrived. After assembly I
could get no results from the long
waves, and tracked the trouble to one
of the coils. My dealer returned it
to the makers, and after a fortnight
it was returned. Instead of the
correct coil, however, they had sent
another, so I returned this, and since
then there has been silence and
emptiness. I am looking forward to
the suicide of the makers "
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TRIMMING SUPERHETS
NORMALLY, in trimming the various

circuits of a modern superhet the
assistance of expensive precision

instruments is required-and great experi-
ence. The foremost manufacturers employ
oscillographs to recad visually the actual
response curves of the various tuned
circuits, and a signal generator is used in
conjunction with ttie Oscillographto provide
a modulated C.W. note at the required
frequency. The circuits are first brought
roughly into " step " by using a pair of
'phones on the output of the receiver, and
trimming the circuits for maximum response
from the 'phones ; then the 'phones are
replaced by la calibrated output meter and
the circuits accurately tuned. In conjunc-
tion with an oscillograph the characteristics
of the response curves can be altered, and
this is done by adjusting the coupling
between 1.F. tuned circuits.

It will be obvious that the method
described of " ganging " a receiver will
not attain as high a standard of accuracy
as could be reached by the methods out-
lined above, but by the method explained
a receiver may be " ganged " sufficiently
well to meet all practical purposes without
the aid of a single test instrument !

The accompanying three figures show
the different effects of response curves,
as it is an advantage that the reader should
have an insight into what is actually taking
place. In Fig. 1 a typical response curve
of a very sharply tuned I.F. circuit is
shown, and although selectivity in this case
is " knife -edged," the frequency response
is very poor, nothing above 4,000 cycles
being reproduced at all-and this effect
is brought about by using extremely loose
coupling. If very tight coupling (approach-
ing 100 per cent.) is employed the resultant
" resonance curve " should be similar to
that illustrated in Fig. 2. This curve is
almost flat topped, and covers a wide
range of frequencies, i.e., it has a large
bandwidth, and therefore there will be
practically no attenuation of high notes
up to 15,000 cycles: the selectivity, how -

RESONANT
VOLTAGE

Kc/s OFF TUNE

Fig. 2.-A "resonance curve" resulting from
tight coupling.

ever, is not nearly sufficient. It will there-
fore be seen that neither of these two effects
may be successfully used in practice.

Out of this arises the necessity for a
compromise" between Figs. 1 and 2. This
compromise is provided by the curve
shown in Fig. 3, where both selectivity and
frequency response are excellent. This
,type of curve can be quite leasily :repro-
duced by the manufacturer with his

' cathode-ray oscillograph. _ But we, un-
fortunately4 must work without one,
'though if rigid attention is paid to all the
details under the heading " I.F. coupling,"
;we may well approach the results obtained
with the oscillograph.

A Practical Article Explaining the
Alignment of Multi -valve Super-
bets Without the Aid of al

I Modulated C.W. Oscillator
1,-.-141.11.1M1.0.MNIN/4001,41M1.1/01MIliNNI1.1.1110.11.i

I.F. Tuning
For clarity of explanation we will, in the

following example, take a receiver with
three I.F. stages as being standard, and will
assume that the tuned circuits of the
superhet receiver on our work bench are
completely out of !alignment, to such an
extent that no signal whatsoever is obtain -

RESONANT
VOLTAGE

+ 9876545210123456789 -
Kc/s OFF TUNE

Fig. 1.-A typical response curve of a sharply -
tuned !.F. circuit.

able from them. We are now confronted
with the task of adjusting the alignment
of the receiver to enable it to work at its
utmost efficiency.

Second Detector
We must begin at the 2nd detector,

which should be either a diode or
anode -bend -operated triode. The secon-
dary of the last I.F. transformer will
be connected between grid and earth (or
diode anode and earth, according to the
type of valve being used). The primary of
'this I.F. transformer will be connected in
the anode circuit of the last I.F. amplifier,
-and the aerial- should be connected to the
anode of this valve for our basic tuning.
Both the primary and secondary trimmers
must be pre -adjusted to a midway position
after which we Can now connect up the
power supply and commence the " trim-
ming." Having switched on, the trimming
of the secondary circuit should be varied
until some background noise is audible in
the 'phone's. Since it is unlikely that any
station will be operating on -the I.F.
frequency, baCkground noise must neces-
darily be used for. our first rough adjust-
ments, and it is preferable that 'phones be
employed at this stage for trimming,
instead of a loudspeaker.

The primary circuit should be similarly
tuned, though it will undoubtedly be very
flat due to aerial damping: The next step
-is to obviate this damping by disconnecting
the aerial from the anode of the last I.F.
valve, and connecting it to its grid, which
allows the circuit to be sharply re -tuned.

We must now postpone further opera-
tions of the last I.F. transformer until later.

Second I.F. Stage
Transfer the aerial again. And this time

connect it to the anode of the 2nd I.F.
valve. The secondary of the 1.F. trans-
former may now be tuned for maximum
" mush " in the 'phones. Here also the
aerial must be taken to the grid to enable
the primary circuit to be tuned. When
this is done we shall have four tuned

circuits roughly " in step," and by this
time the background noise in the 'phoney
should be so great that in all probability
it will be necessary to turn down the L.F.
volume control.

First I.F. Circuit
The 1st I.F. transformer couples the

frequency -changer to the 1st I.F. valve,
since its primary is connected in the anode
circuit of the frequency changer, and its
secondary between grid and earth of the
1st I.F. valve. In this stage similar use is
made orthe aerial as in the 2nd and 3rd
I.F. circuits : that is, we connect it to the
anode of the frequency changer in order'
to tune the secondary circuit, but we must
connect the aerial in series with a con-
denser of the order of .0001 mfd. capacity.
This condenser removes most of the aerial
damping, and we may now tune both the
primary and the secondary circuits of this
I.F. transformer.

All the 1.F. circuits are now roughly
aligned to the same frequency, so we arc
ready to leave temporarily the I.F. stages
and can consider the signal -frequency
stages.

Signal -frequency Stages
This brings us to the most delicate part

of our task. Although we have already
trimmed the I.F. stages to the same
frequency, the actual frequency to which
these stages are tuned is not known, but
this can be found by experimenting with
the frequency -changer stage. The aerial is
now connected to its proper terminal, and
the tuning scale scanned until some signals
are heard in the 'phones. The set should
then be tuned to the lower end of the
medium waveband, and the trimmers on
the ganged condenser adjusted to a midway
position. The trimmer -connected to the
grid coil of the oscillator section of the
frequency -changer should next be sought,
and when this has been found the trimmer
must be adjusted for maximum mush (the
set still being tuned to the 'bottom of the
medium waveband). Having obtained the
maximum amount of mush by varying the
oscillator trimmer, the remaining trimmers
on the ganged condenser should be altered
to provide an even greater background
noise. It may be noted that these are just
preliminary adjustments, and require no
exactitude. If we proceed to scan the
tuning dial we will find that such stations
as London National, Radio-Normandie, etc.,
can be picked up at a good strength,
whereas the top end of the dial will be quite
dead. We must endeavour to remedy this
variation in signal strength, and this we can
do by adjusting the medium -wave oscillator
tracking. The " tracking " or " padding "
condenser. may easily be traced out, and

RESONANT
VOLTAGE

0
Kc/s OFF TUNE

Fig. 3.-In this curve, which is a compromise
between those shown in Figs. 1 and 2, the

selectivity and frequency response are excellent.
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TRIMMING SUPERHETS
(Continued from previous page)

will be found associated with the oscillator
grid coil and tuning. condenser. A few
minutes' careful manipulation of this
control with the tuning pointer in different
positions will enable the correct amount
of tracking to be found, thus developing a
constant signal strength over the entire
medium -wave tuning range. We have
purposely avoided any mention of the
long waveband, since this can be left to
the last. Our receiver is now partially
aligned, and the next step is to bring the
I.F. stages on to their correct frequency.
This is undoubtedly the most delicate part
of the whole tuning, and requires a certain
amount of deft handling. We are all familiar
with the position of the main tuning con-
denser when tuned to different stations,
and we can tell, for instance, whether
London National Or Regional is too high or
too low. If the dial is calibrated in frequency
or wavelength this will be easy, but if the
dial is calibrated in degrees the reader must
use his own judgment in ascertaining the
correct position of the various stations
covered by the scale. Suppose we choose
London Regional for this purpose, and that
this station is nearer the top end of the
scale than it should be, this will indicate
that the I.F. is too low, and all the
trimmers should be slightly loosened so
that the I.F. is increased. This increase
in frequency must be found by experiment,
and when it is found the London Regional
will be on its correct setting.

Should the London Regional have been
too near the bottom end of the medium
waveband, indicating that the I.F. was too
high, then all the I.F. trimmers should be
screwed down slightly. After bringing the
London Regional to its correct position the
I.F. trimmers will be slightly out of tune,
and will require a little readjustment to
bring the signal strength up to its maximum.
It should be realised that although we have
now actually found the I.F. in figures, we
do know that the I.F. stages are tuned to
the correct frequency. Having correctly
positioned the London Regional, all the
other stations will automatically be in
their respective positions.

I.F. Coupling
We are at last in a position to adjust the

frequency response and the selectivity of
the set as mentioned earlier. The acuteness
of the selectivity desired depends upon the
constructor. The present selectivity can
be increased by loosening the coupling
between the primary and secondary winding
of one or more of the I.F. transformers,
and decreased with a subsequent improve-
ment by tightening this coupling.

Long Waves
All that remains now is to tune the long.

wave range, and this is only a matter of
adjusting the long -wave padding con
denser for the best results.

Having fully observed all the points
discussed in this article, the reader will
find he has satisfactorily negotiated all the
difficulties of " ganging " a multi -valved
receiver without the aid of precision
instruments, and will, I hope, agree that
he has overcome even what seemed the
most insurpassable obstacles.

NEWNES' TELEVISION AND
SHORT-WAVE HANDBOOK

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

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

A Novel Unit for Improving the

FOR short-wave reception there are very
few receivers in use nowadays with
a performance which would not be

improved by the addition of a pre -selector,
such an addition greatly improving both
selectivity and signal-to-noise ratio.

The unit to be described is capable of

Selectivity of a Receiver

interaction does not take place between the
two H.F. chokes. They should be mounted
at right angles to each other, or a screened
type may be used.

The layout is by no means criticial, pro-
vided that the usual precautions with
regard to short wiring are taken ; the layout

shown in Fig. 2 has been
tried, and found to give
excellent results. It
must be remembered
that the top cap of a triode -
pentode is the control grid
of the pentode section.

AERIAL
ON

SET

EARTH
&

Fig. 1.-Circuit diagram of the pre -selector unit. Component
values are: R1-25,000 D, R2-100,000 Q, R3-500,000 Q,

C1-160 m.mfd.. C2-200 m.mfd., C3 and C4-30 m.mfd.

providing amplification down to below
10 metres, and is provided with reaction by
the use of a special circuit (Fig. 1) incorporat-
ing a triode -pentode valve. The two sections
of this valve are used as a pentode H.F.
amplifier, and separate reactor valve
respectively. A separate H.F. pentode
and triode could be used, but the cost would
be greater and connections would not be so
short.

Either a mains or a battery valve may be
used, the choice depending on the facilities
available to the constructor. A mains
type valve will, of course, give greater
amplification, but if such a valve be used,
care must be taken to see that the H.T.
supply is well smoothed.

Construction
The construction of the unit is a simple

matter, but it should be noted that' in
choosing a layout, care must be taken that

Operation
The operation of the unit

is simple. The aerial is
removed from the receiver
and connected to the
appropriate terminal on the
pre -selector. The output
terminal of'the unit is then
joined to the aerial terminal
of the receiver with a
short piece of wire.
Signals may tuned
in on the receiver, and the
pre -selector tuning dial
is then rotated until
maximum strength is
obtained. Both signal
strength and selectivity

may then be improved by ad,yancing the
reaction control on the pre -selector.

POWER SUPPLY
CORD

AERIAL EARTH OUTPUT EARTH

011

TUNING
REACTION

Fig. 2.-Suggested layout for the pre -selector unit
described in the text.
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PROVINCIAL TELEVISION

AT a recent function in the Midlands,
when the question of provincial

television was raised by an after -luncheon
speaker, it was reported that discussions
between the B.B.C. and the Post Office
had delayed the introduction of television
into Birmingham via the medium' of the
London to Birmingham co -axial cable.
This has now been denied, and it is stated
that the commencement of any television
service in Birmingham or elsewhere is
dependent on the results of the experimental
transmissions in the London area, and the

experimental period in 'question is not yet
complete. The question of rental charges
will, of course, have to be settled between
the B.B.C. and the Post Office, but since
the former is such a good customer of the
latter there is little doubt that satisfactory
terms to both sides will be arrived at.
With the combined effort that is now being
made to expedite television's growth it is
quite conceivable that television in the
provinces will come sooner than is expected,
but organised on lines somewhat different
from those laid down in the original televi-
sion committee's report, owing to the in
creased knowledge on the main issue in ques-
tion, namely, station service area cOverage."
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Improved Wiring Connectors
EFFICIENT midget stand-off insulators

for supporting under -chassis wiring,
resistor and condenser -ends, etc., can easily
be made from the type of wander -plug

Fig. 2.

PLUG TOP
REVERSED

WIRE SOLDERED
BETWEEN PIN
LEGS

CHASSIS

AERIAL PLUG

Z21

Fig. 3.
PLUG FITTED AS ABOVE

AND PROVIDING SOCKET
FOR AERIAL PLUG

Midget stand-off insulators anl wiring connectors
made from wander plugs.

shown in Fig. 1, which is obtainable very
cheaply.

The head is taken off and reversed, and
the pins are opened wide enough to accom-
modate the wire to be supported (Fig. 2).
A hole is drilled in the chassis about the
same size as the head, which is then fitted.
This can be tapered in order to fit tightly,
or the chassis can be heated and the head
pushed in.

As the diameter of the hole at back,
for the wire, is about the same as the
diameter of the pins, they may be used
as sockets for the aerial and earth plugs,
etc.. in the manner shown in Fig. 3.-
J. W. HORWOOD (Stones Green, Harwich).

ACTION OP WORM
GUIDE ON SINGLE
TURN

SHORT LENGTH
OF 0 BA THREADED
ROD

NUT SOLDERED
TO BRASS
BRACKET

SOLID EBONITE HHVERYSMALL VARIATION

II

CONNECTIONS
DIRECTLY MADE
TO COMPONENTS

SMALL PIECES CA -
22 SWG TINNED
COPPER WIRE

DRILLED 0 BA
CLEARANCE

FIXING SCREWS
OR EBONITE

A novel coil assembly to facilitate the fine adjustment of inductances.

.1)41.. NEW 1404194 PIEM. 141111111.11.E. HEW /.111 IAMB, 1.in

THAT DODGE OF YOURS !
Every Reader of " PRACTICAL AND

AMATEUR ,WIRELESS" must have
originated some little dodge which would
interest other"ieaders. Why not pass it on
to us? We pay 'Z1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a-luinea. Turn
that idea of youis 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. Put your name
and address on every item. Please note
that every notion sent in must be original.
Mark envelopes "Radio Wrinkles." DO
NOT enclose Queries with your wrinkles.

isi,-.1,4susumisosmuivoss...mwounsopsnwo.msnumossiwi

SPECIAL NOTICE
All wrinkles in future must be I
accompanied by the coupon cut I

from page iii of cover.
..11.11111.111111.11111=11.140.134111141.11MOOMIPINNONFOININNIE.104.

A Micro -inductance Adjuster
I HAVE oftel found it necessary to

adjust the coupling of various coils
by altering the spacing of one or more
end turns only adjacent to the other
inductance, and it occurred to me that by
constructing the simple arrangement
in the sketches, I should be able to make
tests on the higher frequencies without
the tedious hand adjustment previously
required.

The coil assembly shown is slightly
exaggerated to clarify the action, but it
will, no doubt, prove sufficiently explana-
tory.

The worm guide pieces were made by
threading lengths of 22 tinned copper wire
into the former, cutting off short as illus-
trated ; these serve very well for the small
adjustment necessary, but it is advisable
to connect the coil to be controlled as
direct as possible to the condenser or
components, not only for the reduction of
H.F. impedance, but for extra rigidity.

A maximum and minimum stop should
be arranged in the panel control, otherwise
the coil turn may slip.-L. A. VVItmwr
(Southend).

Increasing the
Capacity of a
Condenser

THE accompanying
sketches illustrate

an idea for increasing
the maximum capacity
of a variable condenser.
A thin sheet of mica is
glued to each side of
the rotor plates, and
of course, as the rotor
plates are turned be-
tween the stator plates,
the mica plates are
turned with them. It
may only be necessary
to treat one rotor in
this manner, although
each plate can, of course,
be treated if required.

Naturally, the minimum capacity is also
raised, but the range of the condenser

ROTOR
PLATE

SHEET OF
MICA GLUED
TO EACH SIDE /

OF ROTOR PLATE

A simple method of increasing the capacity of
a condenser.

can, in this manner, be suitably adjusted.-
A. E. STAPLETON (Derby).

Stand-off Insulating Pillars
THE accompanying sketches show a

novel form of adjustable stand-off
insulating pillars which are made as follows :
Pieces of lin. diam. glass tubing are cut
to the required lengths by filing gently with

TERMINAL

Pieces of glass tubing, and a few odds and ends are
used for making these efficient stand -of insulating

pillars.

a three -cornered file. The ends of the
tubing are sealed by heating over a gas jet,
keeping the tubing rotating while the heat
is being applied. The brass strip for forming
the clips was obtained from old flash -lamp
batteries, and the nuts and bolts and pieces
of ebonite for the bases were taken from
old receivers.-G. BROOKS (Darwen, Lancs.).

NOW READY!

WIRELESS COILS, CHOKES AND TRANS-
FORMERS, AND HOW TO MAKE THEM.
2/8, or 2/10 by post from Ceo. Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.Z.
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TRACING AND, CURING UNUSUAL
NOISES IN SHORT-WAVE RECEIVERS
Why Background Noises are More Pronounced in
S.W. Sets : A Surprising Case : " Dry Joints : Bad
Contacts in the Tuning Condenser : Condenser Drives :

Switch Faults. By THE EXPERIMENTERS.

SOME of o,ur more experienced readers
will perhaps be inclined to scoff at
the title of this week's article. They

will say that noises in a short-wave set
(or should it be " from the speaker attached
to a short-wave set " 19 are caused by
precisely the same factors as those affecting
a broadcast receiver. Up to a point, we
are bound to agree with that idea, but the
matter cannot be dismissed as easily as
that. Many of the apparently minor
faults that produce ear-splitting noises when
listening on the short waves are insignificant
when the same set is tuned to the medium -
and long -wave bands.

The main reason is that the high fre-
quencies representing short-wave signals
are both elusive and acute, if such words
can be used. That is, a capacity of a very
few micro-microfarads in the H.F. circuits
of a S.W. set is sufficient to allow the bulk

GRID
LEAK

H.F.

HT

V.M opt AMC.

Fig. 1.-When bias is fed to a valve in this
manner a faulty leak- can cause a noisy back-

ground.

of the signal energy tt leak away. But
put the same capacity in a series circuit-
between the aerial and the aerial terminal,
for instance-and it will probably have
no apparent effect. This is becduse it
offers so little impedance to the high
frequencies.

Resistance Variation
Another example is to be found in the

grid leak of a normal detector circuit.
Suppose that the resistance value 6f the
leak varies within a few per cent. because
of a slight defect. It would be unlikely
to make any difference when the set was
tuned to the broadcast bands, whereas
on short waves it would cause impaired
reception and, in all probability, a constant
crackling noise. A fault of this nature
is often still more troublesome when the
grid -leak resistor is used for variable -mu
or A.V.C. feed in the grid circuit of an
I.F. or H.F. valve, as show% in Fig. 1.
The noise caused generally takes the form
of a low-pitched " sizzling," but it can
vary considerably, according to the serious-
ness of the component fault and the exact
nature of the circuit.

Then the background noises caused by
bad contacts between valve or coil pins
and their sockets can attain serious pro-
portions. An example of what is meant

was afforded in a fairly simple all -wave set
that we recently had on test. Reception
of the broadcast bands was just impossible,
unless you count a very faint and distorted
signal that could be heard from the local
station. On 31 metres the same set gave a
fairly good account of itself, apart from a
constant crackling noise that was un-
affected by disconnecting the aerial.
Systematic test showed that the only
fault was a dirty grid pin on the H.F.
pentode. The short-wave signals were
able to " jump " the unintentional insula-
tion, but the resistance of the dirt film
varied and so gave rise to the noise.

Believe It or Not
A far more unusual cause of noise was

discovered some time ago by one of our
number who was using a sensitive short-
wave superhet in the drawing -room.
It was on a small wooden table near the
window, and gave a very good account of
itself when everything was quiet. But
immediately anybody walked across the
room or a heavy lorry passed by on the
main road just outside there was a terrific
crackling noise. You will probably say
that was obviously a case of a loose contact
inside the set. We thought so, too, but
it wasn't, because when the set was taken
into the workroom for thorough test its
behaviour was exemplary. The cabinet
was bumped, the whole set shaken-
without upsetting reception in the slightest.

When we tell you the reasori you will
probably be incredulous.. Nevertheless,
it was eventually found that the whole
trouble was caused by a beaten -copper
fruit dish and a pair of nutcrackers!
Yes, it's true. You see, the fruit dish
was on the shelf underneath the occasional
table on which the set was originally
placed, and the nutcrackers were inside it.
The slightest vibration caused the crackers
to move slightly inside the metal dish,.
with the result-presumably--that a small
voltage of varying degree was produced.
If you doubt this, you can make a fairly
simple test by placing your S.W. set,
preferably without earth connection, on a
metal -topped coffee table ; then touch

77 -
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Fig. 3.-An old push-pull switch may be ad-
justed as shown here to remove noises due to

imperfect contact.

the table top with a coin and listen for the
interference.

Soldered Joints
It is not unusual to find that badly -

soldered or so-called " dry" soldered joints
are responsible for pronounced background
noses. That is why we always advise
those few who never seem to be able to
master the simple knack of soldering to rely
on tight terminal connections. A properly -
soldered joint looks clean and white after
being wiped over with a duster ; if it is
dirty, or if the surface of the solder appears
to be cracked, the joint is probably dry,"
which means that the two parts soldered
together were not perfectly clean before
the iron was applied, or that the flux was
unsuitable. Any properly -soldered joint
should withstand a firm pull, and a good
test is to grip the wire and pull hard,
without bending or kinking it. If it
breaks down under this treatment, re -
solder.

Noises Whin Tuning
The tuning condenser can produce

weird noises if the connection between
the moving vanes and .the corresponding
terminal is not perfectly sound. There is
little likelihood of trouble when using a
modern condenser of reputable make,
because there is generally a good rubbing
contact, a spring -loaded contact, or a
point contact by means of an adjustable
pointed end -screw. But if you are using
an old component and crackling is noticed
when tuning, check over the method of
making connection. If there is a springy

BARE SPIRAL

-TURNS TOUGHING

ROTOR

BAD
CONTACT

ROTOR

CONTACT
SPRING

BAD
CONTACT

Fig. 2.-Condenser faults are illustrated in the
above diagrams.

plate pressing against the rotor, see that
it really does press against it, and that both
surfaces arc clean. If an end connection
is used, see that the tip of the adjusting
screw is clean and free from grease. If
possible, without &ming the vanes to
touch, tighten it slightly.

Where a pigtail connection is used,
there is not much probability of the elec-
trical connection being other than good,
but if the pigtail consists of a bare spiral
of brass strip another form of trouble
might present itself. This is due to the
turns of the spiral touching each other
when the rotor is turned. Ono remedy is
to shorten the spiral, making it a single
coil, and another is to replace the bare
strip with a short length of insulated flex.
In every case, the connection should be as
short as it can be made without its being
strained at the full -out or full -in position
of the vanes. Some of the points referred
to above are illustrated in Fig. 2.

Another possible source of trouble that
is so well known as to be neglected is dirt
between the condenser vanes. On the
longer waves this has little or no effect in
dry weather, but on short waves it can be
troublesome, especially in damp weather
when the dust is lightly moistened. An

(Continued on page 711)



March 12th, 1938 PRACTICAL AND AMATEUR WIRELESS 709

VALVE CHARACTERISTICS-6
,Valve Curves and Undistorted Output are Dealt

VALVE manufacturers publish at least
one characteristic' curve for each
valve they manufacture, and it is a

continuous source . of amazement that in
1938, more than fifteen years after the birth
of home construction,  a valve curve is
looked upon by many as a device for
estimating values of grid bias.

A moment's reflection must show that no
manufacturer would use such a ponderous
method as a curve when a grid bias table
would be so much more convenient. It
is not suggested that readers of PRACTICAL
AND AMATEUR WIRELESS are so misinformed,
but there is a wealth of information to be
read from a valve curve, and this article
has been specially written with a view to
showing really what can be learnt from a
curve and the best way of making ful use
of it. too

Small Power Valve
Fig. 1 shows a typical curve,

and portrays the characteristics of
the Cossor 220 P ; with no other
information at our disposal, let
us see what may be learnt from
it. The nomenclature of the valve
includes the expression 220,"
generally speaking, the first figure
is the voltage, the second the
amperage, while the nought in
the third place indicates that there
is a decimal point before the second
figure, thus we may assume that the
valve is rated at 2 volts .2 amp.
Admittedly this form of coded
rating does not always hold good,
but it does in perhaps nineteen
cases out of twenty.

A glance at Fig. 1 will show
that the Va 100 curve strikesthe 0
grid -volt vertical line at 15 milli -
amps, so the valve obviously falls
into the small power valve class.
To ascertain the slope it is necessary
to find the change in anode current
brought about by making the
grid -1 volt (keeping the anode
voltage constant at 100 volts).
This was fully discussed in an
earlier article. To note the change
brought about by the addition of
1 volt bias would be rather im-
practicable, but as the curve is sensibly
straight between -2.5 and 0, this change
will serve our purpose very well. It
may be seen that with the addition
of this bias the valve passes approxi-
mately 9.5 milliamps which, subtracted
from 15 milliamps, gives a change of
5.5 milliamps ; slope is found by dividing
the change in anode current by the
change in grid volts which gives us 2.2
mA/v, which is substantially correct, the
published figure being 2.25 mA/v.

Readers who have followed this series
will remember that impedance is measured
by taking the anode current at 90 volts
and 110 volts ; as curves are not given for
these voltages, the 75 volt curve, and 125
volt curve, must be employed. It will be
noted that at 0 bias the change in anode
current between Va 75 and Va 125 is 12.5
milliamps ; the change in voltage is 50,
which divided by 12.5 equals 4. As the
current is in milliamps the answer will be
in thousands of ohms, thus we have worked
out the impedance to be 4,000 ohms, which
is correct.

90
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60
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Undistorted Output
As the valve under discussion is a triode,

the number of characteristics is, of course,
limited, but there is the question of undis-
torted output. This cannot* be read directly
from this type of curve, but a reasonable
estimate can be formed in the following
manner : 120 volts is the normal operating
condition for a battery set, so the 125 -volt
curve will suit our purpose, and the grid
bias must be decided upon ; 4.5 volts would
give the most output but the anode current
would be too high. The same may be said
of 6 volts bias, so the next practical tapping
would be 7.5 volts, at which condition the
valve will pass 6 mA. 6 mA x 125V=
750 milliwatts. Now the efficiency of a
triode is about 20 per cent., so the undis-
torted output will be 20 per cent. of 750,

which is 150

0

0

milliwatts. Un-
distorted output
estimated in this
way is necess-
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Fig. 2.-A typical anode-volts/anode-current
curve of a large triode output valve.

arily very approximate, but is
nevertheless a useful guide.

The curve at Fig. 1 is plotted
between grid volts in the hori-
zontal direction, and anode'
current in the vertical direction,
and is known as grid-volts/anode-
current. The curve at Fig. 2
has a radically different ap-
pearance because it is plotted
with anode volts instead of grid
volts in the horizontal direction ;
it is referred to as , an anode-
current/anode-volts curve, and
is very much more informative.

For the measurement of slope
it is inconvenient to approximate
the position of the Vg -1 curve,
so we will measure the slope by
applying -5 volts ; it) is con-
ventional to measure slope at
Va 100, and reference to Fig.
2 will show that theapplication
of -5 volts gives an anode
current of 40, and zero bias (Vg 0)
gives an anode current of 75 milli -

500 400

With in this Article.
amps. The change in anode current is
thus 35 milliamps for a change of 5 volts
on the grid 35 ± 5 equals 7 mkt-,
which is the slope.

Impedance
Impedance is measured in exactly the

same way as described above, values of
anode current for two values of anode
voltage being read off the Vg 0 curve.
It will be noted that part of this family of
curves is shown dotted, the explanation of
which is that it is conventional to show
curves in this way which exceed the maxi-
mum anode voltage rating of the valve,
thus it is possible to see from the curve
that the maximum anode rating for this
particular valve is 250 volts.

Anode-volts/anode-current curves plotted
for pentodes and output tetrodes may be
read in exactly the same way, with the
exception of impedance, which would be
quite meaningless as the curve is taken
under D.C. conditions and the static value
shown bears no relationship to the working
impedance, which is very greatly influenced
by the  behaviour of the screening grid
when under A.C. conditions. -

Screen -grid Valve
Fig. 3 shows the curve of a typical

screen -grid valve. Though this class of
valve has been almost entirely replaced
by the H.F. pentode, it is nevertheless
worthy of inclusion owing to the peculiar
traits of the class of valve that it represents.
The most informative method of approach
is a " tour " along one of the curves starting
from the left-hand side, bearing in mind
very carefully that the screen is fixed at

(Continued on next pose)

20 15 10 5 0
COSSOR 220 P "' Grid Volts +
Fig. 1.-The grid-volts/anode-current curve of a small power

valve.



710 PRACTICAL AND AMATEUR WIRELESS March 12th, 1938

VALVE CHARACTERISTICS -6.
(Continued from previous page)

60 volts irrespective of any other voltages.
The curve plotted for Vg -.5 will suit
our purpose admirably. Commencing at
0 Va no anode current passes, as would
be expected, but as Va gradually increases
to 10 V a very rapid rise in anode current
takes place until it reaches just over 1 mA,
after which a further increase in anode
voltage brings about a fall in anode current
until at 40 volts the anode current has
fallen to zero. A further increase to Va 55
causes a flow of anode current to recom-
mence, but in the reverse direction ; in
other words, the anode is giving off
secondary -electrons instead of acting as a
collector of primary electrons. The whole
of that portion of the curve between Va 10
and Va 55 is known as the negative resist-
ance characteristic because an increase of
voltage brings about a decrease in current.

Grid Voltage
After the Va 55 mark has been passed

the reverse current gradually falls off until
at 60 volts it reaches zero, after which it
begins to increase in the normal direction
so rapidly that the increase from Va 60 to
Va 90 brings about a large increase of 3.6
mA. This sudden increase denotes that the
valve has a low impedance on this part of
the curve, and if it is measured in the
manner described above at Va 77 it will
be seen that this valve working at Va 77,
Vsg 60 and Vg:-.5 has the astoundingly
low impedance of 8,000 ohms, which is an
interesting comparison with the impedance
at Va ,200, which is 200,000 ohms, the
voltage on the two grids being the same in
each case.

Continuing our " tour" from Va 90, it
will be seen that a further increase of
anode voltage brings about a gradually
decreasing change in anode current until
the curve flattens out at about Va 115.

Anode Swing
If the valve is worked at Va 200 it will

permit an H.F. swing of 85 volts in each
direction, assuming that the . anode
load is infinity, but in practice this'
is ereatly,
del
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Fig. 3.-A typical screen -grid valve curve, the
peculiar shape of which is fully explained in the
accompanying article. It is not usual to draw
a curve when it falls below zero, but the negative
current of the Vg -.5 curve is shown dotted.

pedance coil is used allowing the valve to
Oevelop a gain of, say, 500, it is obvious
that the maximum input to the grid will
be 1/500 of the permissible anode swing ;
thus it is apparent that the valve easily
overloads. With such a coil the permissible

150 175 200

anode swing would be about 100 volts,
therefore the valve would commence anode
rectification when the input to the grid
exceeded V, of a volt. Admittedly the
valve is intended to be worked at -1.5
grid volts, but this is to prevent the valve
from passing grid current when the grid
swings in the positive direction, The
anode swing is, however, slightly increased,
and under this, the proper working con-
dition, the grid acceptance would be
increased to about I of a volt. Note
particularly the condition which would
obtain a Va 150 when the handling capacity
would be less than half, owing to the
proximity of the working point to curvature.

The H.F. pentode has no dip in its
characteristic, and can handle a very much
greater anode swing under both static and
actual working conditions. Furthermore,
the curvature when it does commence is
very gradual, and rectification is not,
therefore, troublesome until the valve is
handling a really large anode swing.
Variable -Mu

There are two other types of curve met
with in general practice which are not
illustrated. The first of these is the grid-
volts/anode-current curve of a variable -mu
valve, about which a great deal has been
written in past issues of this journal ; it is
sufficient, therefore, to say that its signifi-
cance is the same as that of any other grid-
volt/anode-current curve, except that it
shows the gradual way in which the anode
current is controlled by the grid voltage,
and that grid bias may be raised to a very
high value for the purposes of volume
control, without reaching the point where
anode current stops.

The other type of curve is that associated
with the frequency changer, which brings
in a number of external considerations not
derivable from the curve ; consequently,
this will be dealt with in a future article
dealing with the correct usage of this class
of valve.

AN ADJUSTABLE METER STAND
THIS meter stand may be constructed

entirely out of 16 or 18 -gauge alumin-
ium or brass, or alternatively, the meter
mounting may be fashioned out of alumin-
ium, whilst the bate can be of brass either
solid or filled with lead.

In the first instance the base will have
to be desigfftd along the same lines as the
meter mount, allowances being made for
the flanges shown in the pictorial repre-
sentation as in. in depth, and as in this
case also, lead or any suitably heavy metal
will have to be incorporated in the base,
these flanges should be made with an extra
3/16th inch on the depth for " turning in "
to secure the weight piece. If brass is to
be used, the same will apply, unless, of
course, this is solid, when it's own weight
will be found sufficient.

After cutting and bending the parts, they
should be squared and filed, removing the
burrs particularly liable to occur
aluminium.

It will be seen from the illustrations
that the hinge assembly is modelled from
a length of din. brass rod, and a little extra
care should be taken here to ensure a neat
finish.. Two 6B.A. oak hd. screws secure
the section "K " of the hinge assembly
to the bottom flange of the meter plate,
these being fixed through the two tin.
holes shown, and the end pieces of the
hinge, both of which are drilled and tapped
in their respective bases " B " for fixing
to the meter base with 6B.A. screws . . .

are drilled and
tapped 4B.A. for the
threaded brass rod,
whilst the centre
portion " K " is
clearance drilled
only. After fixing
the hinge assembly,
the protruding ends
of the 4B.A.
threaded rod should
be filed down flush

FASHIONED IN 16 GAUGE
ALUMINIUM CUTAWAY

i" i" i 1/2..1-+

2%
TAPPED 48A,
SECTION ''5'
DRILLED FOR
CLEARAN60C;00

4884 THREADED8"
192"LONG

Details of a useful stand for test instruments.

METER WITH REAR
CLIP MOUNTING

FILED DOWN

-- BEFORE
FILING

5/8",:ba BRASS
ROD

TAPPED FOR
6BA FIXING

SCREWS

THE MOUNTING
HINGE ASSEMBLY

and then soldered,
again filing a way
excess solder and
obtaining a smart
finish. Another way,
of course, is to use a
long 4B.A. round -
headed brass screw in-
cluding a spring
washer, but this is
not quite as satisfac-
tory as it is liable to
work loose. . This
method is shown in the
illustration.

Although the meter
shown is fitted by
means of the " back
strip " principle, with
the ends slightly
straightened out to grip
the flange channels, in
the event of the use
of meters with fixing
holes, the mounting
plate may have to be
made slightly wider
to permit the fixing of
the clamping nuts,
or, again, the screws
may be soldered where
brass is used.

The hole measure-
ments for the meter
will be found to suit
average requirements,
but they can be altered
as desired.-W. R. H.
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obvious method of cleaning is by means of
a pipe cleaner, but this might be too thick
for some compact condensers with closely -
placed vanes. For them, a strip of rag can
be used, whilst a strip of thin card is better
than nothing.

Friction Drive
It should be pointed out that the con-

denser itself might not always be responsible
for noises that are heard when tuning.
Sometimes the drive sets up an " inter-
ference signal " due to a form of electrolytic
action between two metal friction discs,
or between the brass pulleys and the steel
endless band that passes over them. A
test can easily be made by temporarily
removing the drive and operating the
condenser directly by means of a knob
on the rotor spindle. If the drive is respon-
sible, the first step should be to clean the
rubbing parts as completely as possible.
After that they may be lightly lubricated
with a thin oil containing colloidal (very
finely divided) graphite. A small quantity
of this can be bought for a penny from
any garage, and it is sold under the name
of graphited upper -cylinder lubricant.

Switch Trouble
Switches are always potential sources

of noise, whether they are used for wave -
changing, radiogram change -over or on/off
switching. If any of these is suspected an
easy method of checking is by short-cir-
cuiting the switch with a short length of
Wire,. When the faulty component has been
found it might be possible to repair it, or
a replacement might be required. There is
usually very little that the constructor can
do with a defective Q.M.B. component,
but if it is new the makers will generally
replace free of charge. When the contacts
are exposed any strained arms can usually
be bent back into their original positions
or even replaced. A useful tip that can be
applied to certain push-pull switches is
to wind a rubber band round the contact
arms, as shown in Fig. 3. Before repairing
it is as well to clean the contacting surfaces
with a piece of the finest glasspaper ; a
" tool " that is often useful in this respect
is one of those glasspaper strips used for
manicuring. In this case the glasspaper
is glued to a thin strip of stiff card.

There is on the market a preparation
that is claimed to clean contacts without
rubbing, simply by putting a drop on to
the dirty surfaces. Many service engineers
use it' with success and would probably
sell a small quantity to a customer. It is
fairly expensive when bought in the
quantities in which it is packed, so the
average constructor would not find it worth
while to buy a full bottle.
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PET TT
EVERYTHING
RADIO-CASH
C.O.D or EASY TERMS

!Don't be Misled . . . " value -for -money," the keynote of Peto - Scott's
20 years' successful radio -by -mail trading is your proof and YOUR GUARANTEE
of SATISFACTION . . . ORDER NOW with COMPLETE CONFIDENCE.

BRAND NEW 1938 -B.T.S. TROPHY RECEIVERS -
6v. ALL -WAVE A.C.

SUPERHET CHASSIS
LIST VALUE
£14 : 3 : 6

BARGAIN

8' s.
YOURS 1 0/.

FOR
Balance in 18

monthly payment,
of I2/3.

An exceptional
opportunity to

replace that old chassis
with a brand new, up-
to-the-minute, all - wave

superbet chassis at,} off list price.
 4 wavebands, 12-2,000 metres. al 6 B V.A.valves. S Seven
tuned circuits.  A.V.C.  Special Elliptical Dynamic
Moving Coil Speaker.  Pick-up and external speaker sockets.
Supplied complete with Valves, Speaker, Knobs and Escut-
cheon. Fully tested. Cash or C.O.D. 81 yes. or 101. Deposit,
balance in 18 monthly payments of 12/3.

Record -breaking Short Wave Sets
12-52 metres. An amazing advance In Short Wave tech-
nique. . . . record breaking receivers offered for the first
time as commercial instruments for public enjoyment of Short
Wave listening. Based on the circuit design used by the
World's Champion Short Wave Station " logger." The
Trophy 3 in two versions, A.C. Mains Model and Battery
Model . . designed for the reception of the World's Broad-
casts on the Moving Coll speaker incorporated.

TROPHY
THREE

Employs highly ef-
ficent 3 -valve circuit
(Mains model. 2+1),
providing unique re-
sults on 12-.5lete
waveband. World-
famous specially
wound One-shot In-
ductors available for

tuning Op to 420 metres, 6.2-12 metres. Wavelength calibrated
scale. Moving coil speaker fitted and provision for headphones.
Steel cabinet in beautiful crackle finish. Complete with 2
coils and fully tested.
BATTERY MODEL A.C. MODEL

(Less Batteries) 200;250 v. 40/100 cycles.
£5 : 15 : £6:0:0

Or 6/- deposit a,d 12 monthly Or 101-prIciipmo,sintiand 121 monthly
payments of 9/11.

PILOT 8 - in -1 Short - Wave KIT
A unique idea for those interested In experimental work on the
short waves, and in this latest Peto-Scott pastime we provide
for the novice a simple, pleasant, and practical introduction to the
tremendous thrill of world-wide short-wave listening and experi-
menting. -Only Peto-Scott's technical skill and experience could have
made this possible. for the Pilot 8 -in -1 Kit contains every possible
component, including coils for the alternative construction of 8
different super short-wave receivers, one after the other, offering
unlimited experimental opportunities at the very minimum cost.
The components supplied in this Kit enjoy the confidence of all
leading technical journal designers, who specify them to ensure correct
and accurate construct ion of their circuits. Send for 24 -page booklet 1111!12J'?

giving fuildetails and prices of this wonderful Pets -Scott innovation. /,'.7
Every Circuit a Comprising all highest grade components, ready drilled chassis, panel, and crackle finished
Winner-an Ideal steel cabinet. 8 coils and 16 working drawings to build 8 short-wave receivers. Cash o,
Experimenter's (Y.0.0., £4/810 or 716 deposit and 11 monthly payments of 81, het of 4 Valves, 01/7/6,

Outfit. odd 2/9 to deposit and 2/6 to each monthly payment.

PETO-SCOTT
SHORT-WAVE

A.C.4 KIT
List Value

: 0 : 0
Our Price
£3:10:0
Waverange 10-58
metres. Wonderful

efficiency, and
ease of operation.

Duplex-Epicyelio 9 : I and
SO.: 1 slow inoti on tuning,

with air -space condensers. For A.C. Maim, 200-
2.50 volts, 0/80 cycles,, BIT " A." All parts
with ready drilled steel chassis, switched coil,
drawings an 1 instructions less valves and speaker.
List value £6:0:0, OUR PRICE  f .3 :10 :0
or 51- Deposit and 11 monthly

a ments of 6/9.

Peto-Scott ALL -WAVE
S.G.3 BATTERY CHASSIS

VIZAVBARGAIN 79
S 4 WAVEBANDS : 14-

31, 28-62, 200-550,
900-1,200 metres.

Slow-motion
drive 2-1 and
100-1. S Low -

capacity switch. S Air -
Overall plane dial (stations and
size: 9 high; wave -Lengths) 12
III* wide; 9' deep. mouths' guarantee.
BRIEF SPECIFICATION : Provides reception
from all parts of the world. Variable selectivity.
Stove enamelled steel chassis. Screened coils. Lon
H.T. consumption. Each chassis supplied com-
plete with Screened Grid. Detector and Pentode
output valves. Fully tested on all wavebands be-
fore despatch. Cash or C.O.D. Carr. Pd. 2349/
or 51- down and 11 monthly payments of 7

PETO-SCOTT NEW ALL -WAVE AERIAL
Obtain utmost entertainment by using this metal outfit, the first really economical
solution for reducing the noise of man-made static. Increases signal strength on
all bands. Improves selectivity. Waterproof and Weatherproof. Three-way
transformer. Aerial Outfit Comprises Duplex lacquered aerials, insulators, water-
proof " " wire, i Deceiver Transformer, assembled and ready with instruetimis
and drawing illustrating the method of erection. Cash or co.p.17,1

or 8 monthly payments of 2/8

PETO- SCOTT
`DOUBLE 1"
Short Wave Kit
LIST VALUE

£2:19:5
OUR PRICE

441-
Waverange 9-80
metres.A bvalve

battery kit with the performance of a 2 -valuer. sew circuit
employs Class " B " valve used both as detector and for L.F.
Amplification. Plug-in 4 -pin coils. Bandspread tuning. Dis-
tant stations received at amazing strength.
KIT ",A " comprises all parts with ready -drilled
panel and chassis and 4 4 -pin -coils, drawings and
instructions. less valves,
List valise 12 :19 : 5. OUR PRICE
44/- or 4/- Deposit and 11 monthly
payments of 4/ --

4/-
DOW

1938

),MODEL 388 ustrated . Further improve -
Stentor(iir

ment on the famous W.B. Senior 37S. New
higher than density and increased sensitivity.
Microlode device for matching any re-
ceiver. Cash or C.O.D.. Carr. Pd. 52/2/0,
or 2/6 down and 11 monthly payments of 4/-.
MODEL 381. Microlode device for matching
any receiver. " Whiteley " speech coil,
improved W.B. centring device. Cash or
C.O.D. Carr. Pd. 01/1241, or 2/6 down and
11 monthly payments of 3/,
MIDGET MODEL 18M. A new
thoroughly efficient permanent
magnet moving -colt speaker in
extremely compact form. Com-
plete with 3 -ratio transformer.
Gael or C.O.D. Carr. Pd. 1716,
or 2/6 down and 7 monthly
payments of 216.

PETO-SCOT1 CO., LTD.
(Pr.W. 28), 77, City Road, London, E.C.t

(C timid 9875-6-7.)
(Pr.W.28), 62, High Holborn, London, W.C.1.

(Holborn 3248.)

SPEAKERS

116
DOWN
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An Interesting Experiment

As
part of the television programme
transmitted recently from the Alex-

andra Palace was an excerpt from the play,
" The Melody That.Got Lost," now running
at the Phoenix Theatre, London. The
whole of the cast, as well as part of the
scenery, went to the B.B.C. station to give
a Saturday afternoon broadcast, with the
result that the normal theatre matinee was
cancelled. The theatrical management,
however, arranged with the Baird Company
to stage a demonstration in the . theatre
itself, and an announcement in the pro-
grammes made it clear that any member of
the public desirous of watching the recep-
tion could apply at the Box Office for free
tickets which, however, were strictly
limited. A reflector -type dipole aerial was
erected on the roof of the Phoenii Theatre,
and the feeder cable passed down one of
the wings to be linked to two standard
T5C home receiving sets. These were
positioned in the front row of the stalls,
one on each side of the centre gangway,
so that members of the audience seated in
the stalls were able to watch the received
pictures The experiment proved
most successful, and it was interesting to
see reproduced in miniature on the tele-
vision screens the full play action which
normally occurred on the stage of the
theatre itself. No trace of interference
was observed, while the cathode-ray tube
brilliance was of such a high order that
part of the auditorium lighting was left
on during the whole of the programme.

Set Standardisation

AS was pointed out in these columns
recently, the television standard now

used by the B.B.C. at Alexandra Palace
is to remain substantially unaltered until
the end of 1940. ' This fact not only embraces
the degree of ,picture definition which now
stands at 405 lines, and the pictims per
second (50 frames interlaced to give 25
complete pictures per second), but also the
ratio of the full carrier Modulation given
to synchronising and vision signals (30 per
cent. and 70 per cent. respectively),
together with the nature of the vision signal,
that is, an, increase of modulation corres-
ponds to a change from low to high picture
brightness intensity, while D.C. light is
included in the radiated picture signal.
It must not be inferred, however, that at
the expiry of this three-year period television
sets then in use will not be operable.
There seems little likelihood of any sweeping
changes for some time to come, and any
modificationa or improvements carried out
at the transmitting end Will only necessi-
tate slight receiver adaptations to enable
them to accommodate the alterations.
This knowledge should reassure any poten-
tial television set purchasers or builders,
for even the period of time mentioned may
in -some cases have been thought too short
to cover the expenditure involved in tele-
vision receiver costs. The points just
mentioned, however, should allay any fears
in that connection.

No. 91.

Bright Pictures

BEFORE
the development of modern

cathode-ray tubes enabled really
brilliant television pictures to be repro-
duced on their screens, several schemes were
suggested and tried in an effort to increase
the picture light value. In one of these the
C.R. tube was purposely operated at a
relatively low 'anode voltage so that the
picture traced out was quite dim. This
image was then focused through the
medium of an appropriate lens on to a
photo electrically sensitive surface. The
resultant electron image formed at this
surface was in turn multiplied or electroni-
cally intensified through the agency of
multipliers and an electron optical system,
to be projected finally on to a second
fluorescing screen surface. In this plane
the final picture is very bright and suitable
for all normal viewing purposes. The main
advantage of the scheme was said to lay
in the saving of the initial cat Mode -ray
tube auxiliary equipment owing to the low
operating voltages required. It seems
certain, however, that this would be offset
by the additional complication of the
alternative arrangement, and the added
cost of the extra
electronic appara-
tus. On the other
hand, any, scheme
which brings about
a form of light in-
tensification needs
careful study as it
may be applicable
to big screen tele-
vision. Inadequate
screen brilliance is
one of the prime
difficulties that
have to be faced in
this work, although
the present pictiires
are a vast improve-
ment on those seen
a few months ago.

Television at the
B.I.F.
ALTHOUGH the

attendance cf
visitors at this
year's British In-
dustries Fair
seemed to be less
than last year, the
two firms showing
television sets -
Bairds and R.G.D.
-were always
crowded during the
periods that itele-
vision transmissions
were on the air. In
spite of the enor-
mous number of
television demon-
strations w hi c h
have been staged
in exhibitions
and radio stores

since the Alexandra Palace opened,
there were still people calling on the stands
and stating that they had not yet seen
television, and they, departed amazed at the
results achieved with present equipment.
A reflector type dipole aerial with a quarter -
wave spacing was erected on Olympia's
roof, the supporting mast being strongly
stayed in the same position as that employed
for Radiolympia in 1937. A feeder cable
ran directly to the Baird stand, and from
here another feeder link was taken to the
R.G.D. stand. Since the exhibition em-
braced the operation of nearly every form
of electrical device, traces of interference
could be seen on the cathode-ray tube
receiving screens, but the pictures were of
excellent quality. Three types of sets were
featured on the Baird stand, while R.G.D.
had two ; one of the latter being the new
sensitive superheterodyne receiver priced
at 75 guineas, giving sound and vision
only, and whose design is based on the
reception experiments carried out at the
R.G.D. works at Birmingham. Another
new product shown for the first time was
the short Baird " cathovisor " cathode-ray
tube type 12.M.W.2. This has almost the
same electrical characteristics as the
12.M.W.1, but is very much shorter,
although the screen diameter is maintained
at 12in. This is a distinct advantage for
incorporation in sets using direct viewing
for a 10in. by 8in. picture size, and being
all magnetic in operation, and marketed
separately, should prove of value to set
manufacturers engaged on the new season's
designs.

The CYCLIST - - 2d.
Every Wednesday.

The Baird Colour Television Transmitter being used
close-up' portrait.

to transmit a
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Remote Control
THE subject of remote control of a

receiver is one which is continually
arising, and many aro the ingenious ideas
which are from time to time suggested
for carrying out the operation. The main
requirements are to switch a set on and off
from a distance, but even such an apparently
simple matter is not easily carried out.
The use of relays is one method of operating
a circuit from a distance, but this is some-
times expensive and very often troublesome
to adjust, whilst the current flowing
through the relay after it has been operated
in either one direction or the other may
sometimes be difficult to supply. Auto-
matic trip mechanisms and so on are out

SOLENOID

CONTACTS

OPERATING PAWL

BACK STOP.

A simple remote control device.

of the question for the ordinary constructor,
and probably the simplest scheme is that
illusts'ated in the accompanying sketch.
Here a simple solenoid, which anyone
can wind easily on an ordinary bobbin
suck as that supplied with standard wire,
is used to cause an iron plunger to travel
in either a vertical or horizontal direction
depending upon the general design of the
apparatus. This, by means of a pawl,
rotates a toothed wheel upon which is an
ebonite earn. In the illustration, this is an
ordinary hexagonal nut, and alternate
movements close and open the two spring
contacts shown near it. These contacts
may be joined to mains leads or to ordinary
L.T. leads, and thus by means of an
ordinary bell push or similar contact a
current may be passed momentarily through
the solenoid to switch a set on or off at a
distance. A 'component built on these lines
was at one time 'on the market, but the
ordinary handyman should not find it
difficult to snake up a similar device, and
when properly made and adjusted it works
very nicely.

Auto. Tuning
THE idea may be duplicated for tuning

automatically to either of two stations,
the contacts in an open position leaving
two pre-set condensers in parallel across
a coil tuned to one station, and the contacts

A COMPLETE LIBRARY

closed shorting one of the condensers
and providing the other etation. Such a
scheme could be duplicated by using
more than one solenoid, or by employing
an oddly -shaped earn which would operate
different contacts, the selection of the
appropriate contact being carried out
according to the number of impulses given
to the solenoid. - Thus, one push would
provide the Regional, two pushes the
National, three pushes another station, and
so on. Carrying the idea further, a motor
could be utilised for rotating the gang
condenser, on the lines mentioned in the
article on push-button tuning in last week's
issue, and pressure on a button could be
made to start the motor, using a slow drive,
and with a remote volume control in circuit.
The stations could thus be heard as the
condenser rotated, and when a desired
station was heard the pressure on the
button could be released to leave the set
tuned to that station.

Gramo. Faults
MANY members appear to experience

difficulty when building a mains
radiogram, one of the main troubles being
hum and instability. There arc several
causes of this and it appears almost im-
possible to lay down a definite rule regarding
the method of curing the trouble. In some
cases the pick-up leads -and all leads
associated with them inside the receiver
may be screened (with the screening con-
nected to earth), whilst in other cases this
will prove ineffective. The casing of the
gramophone motor should be earthed, and
in some: cases it, may be desirable to place
a large sheet of iron immediately under
the motor board to screen the motor from
the pick-up. Even then it may be found
that 'it is impossible to remove hum. It
should therefore be borne in mind that one
cause of hum which we think has not been
iintioned before in these pages is that
arising from the use of a motor -board made
from wood which is too thin. Some con-
structors imagine that because plywood is
employed it is sufficiently strong, but if
this is not sufficiently thick the vibration
from-- the motor itself will be transmitted
to the board carrying it and in this way the
pick-up arid"recor'd will all vibrate at a low
frequency, in most cases the frequency of
the mains supply. The same thing will
then occur as in.the case of a loudspeaker
reproducing hum, namely the hum will be
fed back to the set, will affect the motor
board (which is, of course, vibrating at the
same frequency) and thus the hum will rise
to quite a high level. Floating the motor
by means of - large slabs of thick rubber
between the casing and the motor -board
may be a help, but a thick motor -board
is desirable... .,
OF STANDARD WORKS.
CAMM.

WIRELESS CONSTRUCTOR'S ENCYCLOPEDIA 5/-, by post 5/6.
EVERYMAN'S WIRELESS BOOK 3/6, by post 3/10.
TELEVISION and SHORT-WAVE HANDBOOK 3/6, by post 3/10.
FIFTY TESTED WIRELESS CIRCUITS 2/6, by post 2/10. :
WIRELESS COILS, CHOKES and TRANSFORMERS and HOW TO

MAKE THEM 2/6, by post 2/10. ;
Al? obtainable from or through Newsagents, or from Geo. Newaes Ltd., Tower House. Southampton St.. Strand, W.C.2
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TELEVISION
TOP -ICS

A Cable Development
IT has been stated quite freely for a long
1 time trot the extension of television
to the provinces is very dependent upon the
service inauguration of the Post Office
coaxial cable which is now spreading through
the centre of England, and branch linking
many of the important industrial cities.
This point of view may have to be modified,
however, if it is found that the capacity of
the cable is overtaxed by the rapidly in-
creasing use of telephonic communication
between the large cities. The cost of leasing
the cable to the B.B.C. may then prove
uneconomical to the Corporation, which
is always pleading about the leanness of its
finance. Because of this, added interest is
lent to the experiments now being under-
taken by Post Office engineers in connection
with what has been termed the twin -wire
cable. This has been employed for out-
side broadcasts" within a' well -planned
London boundary area. It is known that
this cable costs much less than the co -axial
cable, and that its technical capacity to
carry all the electrical frequencies needed
for television pictures has been abundantly
proved. It may well be found to be the
means by which potential viewers outside
London will ultimately receive television
programmes from Alexandra Palace. Any
extension of the service could certainly
begin on these lines, and later, when tele-
vision becomes widely popular, regional
programmes will be started, and a link with
London needed for use on national occasions.

Any scheme which will cheapen pro-
gramme distribution costs is a valuable
asset to television, which already absorbs a
considerable sum of money for main-
tenance and running costs. The ultimate
method of providing wider programme
facilities is, of course, by no means settled,
and this accounts for the delay in the pro-
vinces, where people are showing such a
marked interest, and undertaking many 
experiments in an effort to achieve reliable
long distance ultra -short-wave reception.

Tor Army Purposes
THE value of television signals is becom-

ing very apparent to certain Army
.touts, especially those responsible for main-

taining communication between corps dur-
ing manceuvres, or in time of war. Much
time will be saved by the development of
equipment of a transportable, but reliable
character, which will enable visual messages
to be flashed, over ranges of .a few miles
between generals and divisional com-
manders. Complete messages can be tele-
vised instead of sending them by dispatch
riders, while the directional nature of the
ultra -short-wave radio link when used in
conjunction with the right type of aerials
will add to the freedom from jamming.
Maps, troop movements, and other vital
information will be televised if the work now
being undertaken reaches the anticipated
degree of finality. The value of this new
" arm " is fully realised by the authorities
responsible for the work, and although the
research work must be of a secret character,
a situation which is of a parallel nature to
that existing in Germany, since England is
so far ahead with its television service it is
certain to solve the problems associated
with this aspect of the science.
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A GOOD 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
you 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 strongly to you, the
International Correspondence Schools have a Course to fit your needs.
Under I.C.S. direction, 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
century of unrivalled experience is at the back of this work.

The I.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. You can trust I.C.S. Instruction. It is

sound, practical and profitable.

Write for our free " Radio " booklet, stating your subject-or use the
coupon below if you wish.

THE ADVISORY DEPARTMENT
INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W,C.2

I.E.E. Grad. Exam.
I.W.T. Exam.
C. & G. in Radio Com. Exam.
P.M.G. Certif.
Air Ministry Prov. Certif.

Radio Engineering.
Complete Radio.
Radio Servicemen's
Elementary Radio.
Radio Service and Sales.
Television.

Mark X in front of Courses in which you are interested.
Name Age

Address

ICS

ARMSTRONG 7 - VALVE
(including Cathode Ray Valve)

Superheterodyne All Wave Radiogram Chassis. with foil size 8 -inch
Roving Coil Speaker. Model 3NBP,T. Ready to 0-0
switch on. nom &I-18-6
This new chassis is a development of the earlier popular 2I1P/T
and incorporates many refinements hitherto obtainable only
'on the higher priced models.
-It has Cathode Ray
Tuning Indicator and
Floodlit plate glass
tuning scale, whilst
the wave band cover-
age now includes the
16 -metre band.
All the heat British
components are used
throughout.
,Full range volume
and tone control is

:provided and works
,on gramophone as
well as radio.
The price includes
radiogram chassis com-
plete with British valves
and 8 -inch Moving coil
speaker matched to the
chassis, mains leads,
pilot lights and
everything
ieady for
immediate nee.

Pushing and Carriage Free. 7 Days Trial. Carriage Paid.
Armstrong 12 months guarantee.

The %bore is only one of many attractive models and full details
will be sent on application.
ARMSTRONG MANUFACTURING Co.
100, KING'S ROAD, CAMDEN TOWN, N.W.I.

'Phone: GULliver 3105.

Completely Revised !

1938 Edition of the

ELECTRICAL
ENGINEER

POCKET BOOK
Some of the

ACCUMULATORS
A.C. THEORY
BATTERY CHARGING
FUNDAMENTALS
LIGHTING
MAGNETISM
MOTORS
POWER -FACTOR

CORRECTION

Contents

RECTIFIERS
TABLES (MATHE-

MATICAL)
TRANSFORMERS,

A.C.
TRANSMISSION
SPACE HEATING
WATER HEATING
WIRING TABLES

Jssentia! everyday reference book-handy,
()radical, and up to dale.

Illustrations : This handy pocket volume con-
tains a profusion of diagrams and sketches together
with graphs. Also included for convenience is a
small section of blank pages for notes, and cali-
brated pages for graphs, so that the Pocket Book
can contain informption of a particular or personal
nature as well as being a reference book of general
facts.

The Boo!: Itself: The Pocket Book is strongly
bound in durable art. leather-dark blue, richly
grained, and embossed in gold. The book measures
approximately 61 a 4 inches. and has rounded
corners, so that it is in the truest sense of the
word a pocket book. The paper has been specially
chosen to give the minimum bulk consistent with
good printing, again making for convenience in
handling.

The Electrical Engineer Pocket Book can be obtained
from all good newsagents and booksellers at 8/6 net,

in cases of difficulty direct from the publishers, George
Newnes, Ltd., 1100k Dept., Tower House, Southampton
Street, Strand, London, W.C.Ii, at 8/8 post free.
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RADIO CLUBS
AND SOCIETIES

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

THE CROYDON RADIO SOCIETY
"1 ATEST Valve Topics, and their Application to
L Television " was the attractive title which

ensured a good attendance for the Croydon Radio
Society's meeting in St. Peter's Hall, S. Croydon, on
Tuesday, February 22nd. The lecturer was Mr. H. L.
Bowen of the Milliard Wireless Service Co., Ltd.
One problem, lie said, in short-wave work was tied up
in the space charge of a valve. What happened was
that when any attempt was made to change the bias
on a grid, a peculiar de -tuning effect took place. On
very low wavelengths a difference in tuning of a
million cycles took place. One solution was to have a
broader resonance curve, so that de -tuning could be
tolerated. Factors determining the space charge
capacity were dealt with very thoroughly, Mr. Bowen
being helped by some excellent lantern slides. Transit
time damping was an equally interesting topic, and
like the apace charge capacity was bound up in the
valve's construction, and he indicated the transit
time of an electron. As a cure, valves of a mailer
construction had been designed and were obviously
useful in short-wave work. Thanking him, the
Chairman, Mr. G. A. Hoskins, said that a particularly
good idea of what improvements in valve technique
were to be expected had been given, and members
had been encouraged in a better understanding of
Television. For the next meeting on Tuesday, March
15th, the hon. librarian, Mr. R. P. Jonas, is giving a
talk and demonstration on quality reproduction, with
the aid of Voigt Loudspeaker and a quality amplifier.
-Hon. Pub. Secretary : E. L. Cumbers, Mayeourt,
Campden Road, S. Croydon.

RADIO, PHYSICAL AND TELEVISION SOCIETY
N Friday, February 25th, the society held a saleO at which members' disused apparatus was sold

by auction, a small commission being charged and this
paid into the society's funds. The sale was well
attended, and several members were able to purchase
instruments at extremely moderate prices.

Meetings of the society are held every Friday
evening at 8.15 at 72e, North End Road, West
Kensington, London, W.14. The advantages of
membership include Morse Instruction, Expert Advice
on most scientific matters, Technical Translations
from and into various languages, and Calibration of
members' apparatus.

New members are welcome any Friday evening, or
further particulars may be obtained by writing to the
Hon. Secretary, C. W. Edmans, at the headquarters
of the Society.

THE MAIDSTONE .AMATEUR RADIO SOCIETY
A VERY enjoyable evening was passed when theA M.A.R.S. presented their first film social in the
clubroom, 244, Upper Pant Road, Maidstone, on
Wednesday, February 23rd. First of all, the Radio
Society of Great Britain films of National Field Day,
1937, and British amateur stations were shown, and
after the interval for refreshments a series of sound
films were shown, including " The Scoop," a full-
length comedy -drama of newspaper life, and a " Mickey
Mouse " cartoon.

Future important lectures to be given In the club-
room are:

Tuesday, March 22nd, 1938: "The Cathode Ray
Tube and its Applications," by Mr. Parr, of the Ediswan
Electric Co.

Tuesday, April 11th, 1938: A lecture, and a demon-
stration of the Voigt loudspeaker, and other high-
fidelity apparatus, 'by Mr. 0. P. Lowther, of the
Lowther Manufacturing Co., Ltd.

Tuesday, April 19th, 1938: A lecture on transmitting
valves and servicing sets by Messrs. Mallard.

New members are earnestly invited, and are re-
quested to refer to previous issues of PRACTICAL AND
AMATEUR WIRELESS, or to get in touch with the Hon.
Secretary for any further information about the
society. Hon. Sec., P. M. S. Hedgeland (2DBA),
" Hill View," 8, Hayle Road, Maidstone, Kent.

THE DERBY SHORT-WAVE RADIO AND EX-
PERIMENTAL SOCIETY

WILL those readers of jthis paper who 'are expert-
menting with 5 -metre rigs please get 'in touch

with its as we shall be fixing our summer programme
shortly, and this will include a number of 5 -metre field
days. H. Turner, Secretary, Nunsileld House, Boulion
Lane, Alvaston, Derby.

WIRRAL AMATEUR TRANSMITTING AND SHORT-
WAVE CLUB

" hiTY Transmitter-and Why," was the subject of
IT1 a talk given by Mr. Will Rogers, G80C, at the

club meeting on February 23rd, when the members
followed a custom of choosing the subject and speaker's
name from a hat.

Mr. Rogers, describing his transmitter, a 47 crystal
oscillator, 40 doubler and 10 power amplifier, explained
an interesting regenerative doubler circuit he is trying
and also advocated the use of Faraday shields between
the final tank and the aerial for the curing of spurious
radiation and interference with broadcast listeners.

The talk was followed by a discussion on aerials and
impedance matching.
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Headquarters: Beeeheroft Settlement, Whetstone
Lane, Birkenhead.

Meetings; Last Wednesday evening each month,
7.30 p.m... -

Secretary: J. R. Williamson, 13, Harrow Grove,
Bromborough, Birkenhead.

THE EXETER AND DISTRICT WIRELESS SOCIETY

AT the meeting of the Exeter and District Wireless
Society, held on Monday, February 21st, a most

interesting talk was given by Mrs. Rumba, entitled.
" Electricity in the Home."

The principal points of het talk were the efficiency,
eleaulineSs and economy of electricity. Mrs. Itumball
also demonstrated many pieces of apparatus, and also
compared the cost of electricity with that of other
means of heating, power and light.

Mr. Rumball then followed with a demonstration of
small electrical accessories, such as heating pads, fires,
multi -way switches, etc.

At the next meeting a lecture was given by Mr. D.
R. Barber, B.Sc., on "Radio and the Stars," and an
important date to be remembered is March 14th,
when a demonstration will be given on the Hammond
organ. This demonstration will be given by Mr. R. C.
Lawes, and is open to members of the public. It is
interesting to note that this is the first time that this
organ has been demonstrated publicly in this part of
the country.

Meetings are held each Monday at No: 3, Dix's Field,
Exeter, and all those interested should get in touch
with the Secretary, Mr. W. J. Citing, 9, Sivell Place,
Heavitree, Exeter.

THE EAST DORSET AND WEST HANTS RADIO
CLUB

rr HE next meeting of the above club will be held
at headquarters on Wednesday, March 9th, at

8 p.m.; when G5011 will demonstrate au American
" Ham " snperliet. Another meeting will be held on
March 23rd at 8 p.m., when there will be a debate on
" Servicemen " which promises to be of great interest.

The meeting on the 9th will be open to the general
public, but there will be a small charge for admission
in aid of club funds.-David M. Williams,lHon. Secre-
tary, " Amberley," Cornwall Road, Poole, Dorset.

PUBLIC TELEVISION
DEMONSTRATIONS

ONE of the outstanding' features of
this year's Daily Mail Ideal Home
Exhibition, which opens on April

5th, will be the television demonstrations
which are to be staged there. These will
afford the public the first open invitation
to See how under exact working conditions
programmes are televised and transmitted
from the studio, and simultaneously to see
their reception in the most up-to-date
receivers.

Glass -walled Studio
The exhibit, which is being arranged

with the co-operation of the B.B.C. and
many of the leading manufacturers of
television receivers, will include a glass -
walled studio, 2,100, sq. ft. in area, which
will permit the closest view possible of the
artistes in action as they are televised.
Make-up rooms, and control rooms will
also be seen.

Demonstrations of the Alexandra Palace
transmissions will be given on a number
of receivers, and there will also be con-
tinuous programmes televised in the glass -
walled studio, so that visitors will be able
to enjoy television for nine to ten hours daily.

From April 14th to April 21st the B.B.C.'s
Mobile Unit will be located at Olympia.
It will radiate some of the programmes
from the glass studio to Alexandra Palace,
whence they will be re -radiated back to
Olympia to be viewed by the public on
the demonstration receivers.

German Public. Address Service
ACCORDING to a recent report six

thousand loudspeaker kiosks are to
be erected in large towns throughout Ger-
many during the course of the next six
years. A larger number of small P.A. speaker
stations are to be installed in villages and
small towns.

1111111B .T.S. BARGAINS
-N T S BATTERY S.G.3

"A neat and efficient Receiver,'
Vide "Practical Wireless'.

LIST VALUE
: 6 : 0

BARGAIN
C.O.D. 52/6CASH or

o. 5:- 12 roontatu

Wavering, 200-2,100
metres.  Concert -Grand
Moving -coil Speaker.  New -
type No -trouble Switch.
Complete with Valves less
Batteries. READY TO PLAY
Will bring you British and Foreign
programmes with remarkable
fidelity and volume. New screened -grid high -
frequency. high -efficiency detector. and Pentode
output. Only 9 'ma. H.T. consumption. Let eat
improved components. Steel chapels. Slow-
motion tuning. illuminated wavelength Beale.
Beautiful walnut -neutered cabinet, Eli' high,
lo'IleeP.
CHASSIS ONLY, as employed in the above complete
receiver. Ready for living in your own cabinet. Dimensions
lir" wide 7.t" deep wit to top of scale. 19/6.
cOMPLETE with :1 motels,' soiree. CASH Qtr
22'2/0, or 2.6 down and 11 monthly payments of 4 -.
STRAIGHT 3 CHASSIS.
truing 20q-2,000 metres. Less valve,.

Assembled and fully tested. Slow -la!'  1016
value 45 '-. BARGAIN so.

S.T. 900

G
N

Cash or C.O.D. 4S
A splendid offer which cannot be repeated. Send no, I.,
this wonderful bargain and earn It's on your S.T.lerin. As:remit. .1
strictly to the designer's Cireult on Peto.Seott panel Mad vole -
pieces with B.T.S. coil holders : 5 valves and Celluloid Pial
fitted. Less Binderies, Coils and speaker. Fully tested. Yours for
0/- down and.52 monthly payments of 7:6or COtelp114, with set of
10 B.T.S. One -Shot- Iia.Metore 9-2000 metres, 25/0,0, or- 7.6
Totell :111,1 12 monthly payments of 9rd.

E -Valve BATTERY
ALL -WAVER

LIT f6 : 2 : 6PRICE

BARGAI N

1938 ALL -WAVE 5-vaive
A.C. SUPERHET CHASSIS

Amazing Offer! Immediate Delivery!
List 8 Gns. BARGAIN g4:11:6

COMPLETE WITH
5 VALVES, KNOBS

ESCUTCHEON
3 wavebands 18-50,

2 0 0- 5 5 0, 900 - 2,000
metres.  A.V.C. on all
bands.  Input to Pre -
selector stage, triode hexode
detector oscillator. P.M.
H.F. pentode, double -diode
2nd detector resistance
capacity coupled to high -
slope output pentode.
 Output 3 watts. *Com-
bined on -off switch and
volume control.  Separ-
ate tone control.  4 -position wave -change and gramo-switch.
 Illuminated rectangular full -vision slow-motion dial, 80 1 a d
9-1 reductions, scale engraved station names and wavelengths.
 Overall dimensions 10in. high, 11.M. wide, 8 its. deep.
For A.C. maMs 200.250 volts, 40.80 cycles. Fully tested and
guaranteed.
716 down secures balance 15 monthly

payments of 7111.
ORDER NOW TO A FOLD 01 n.1 Pro IS T .11 EN T.

If required with. mulched moping -coil speaker tr-', 27 to Cash
Pyieo, or 7/6 down and 17 monthly payments of 8'9.

Cash or
C.O.D.

 SPECIAL OFFER 
3 MATCHED B -Wp%y

VALVES.
LIST

VALUE

AN investment for every set owner and 37 6
constructor. 3 matched, brand new

world-famous Phi/co 2 -volt valves, cam - BARGAINprising 2 S.G. H.F.'s and 1 Output Pentode.
packed in original cartons. Three different
valve types indispensable for modern con-
stmctors' circuits i available on request using
any number of valves. ',invaluable also for
replacement purposes. Offered to you at a Ira,
tion of manufacturing cost. Post Free

AMPLIFIERS A.C, and
BATTERY

For Horne Broadcasts and P.A. Work.
4 -watt BATTERY AMPLIFIER, Push -put
output providing quality reproduction on
graino. and roicrimborie. Dimensions :
71n. long, its. deep, 71in, high. For use
with ordinary H.T. battery 135-150
volts. With 3 valves, OvAl7 laded. List
Value . 4,0. BARGAIN. Cash or
C.O.D... 22/15/0, or 4/6 down and 12
monthly payments of 4/9.
Recommended Speaker. Specially matched
P.M: Type, 19/6, or 2/6down and 8 monthly
payments of 2/8,
7 -WATT A.C. AMPLIFIER only. 4 -valve

push-pull circuit. Undistorted output 7 watts
For microphone or pick-up. Consureption
watts.. Steel chassis. Size 7lin. high, 4in, wide,
Hilo. long. For A.C. Mains 200/250 voila, 40/80
,'roles, Complete with 4 valves, ready for imme-
diate use. 4 List Value, 5419/0
BARGAIN, Cash or C.O.D.,
13,10/0. or 5/- down and 12
monthly payniente of

Energised Speaker of required hand-
ling rapacity, 27.8, or 2/6 down and
12 monthly payments of 3/3.

5/.
COY N

MICROPHONES, Transverse current typo for
use with above amplifiers, OR FOR MIR
WITH YOUR PRESENT RADIO. Faithful
reproduction at all musical and speech fre-
quencies. Complete with transformer and ready
Mr instant attachment.
Table Model, 21/-, t. 2'6 down and 7 martinis,
payments of 2,9. Telescopie Floor Model, 2 SW.
or 2 6 down and 11 ,.,mthly Foments of 41..

* AMAZING N.T.S. OFFER
NEW ALL - WAVE 3
vu As

£4:15:0 BARGAIN 2 7 I 6
Less coils. VALVES FREE!!
For B.T.S. One - shot inductors

triumph iu Receiver design
Two B.O. and Pentode Out-

put stages. For the
enthusiast who requires
maximum efficiency and
those extra stations on

the Short. Medium
Bed Long Waves. 3
Short-wave ranges.
Employs I among
B.T.S. One - shot
inductors allowing
instant wave -

changing: Slow-motion
Tuning. Complete Kit for

Battery use with arse! chassis.
Twin -gang corideneer.

Slow-motion Tuning,
Degree dial, Transformer, Resistances. etc., and
assembling instructions, less coils. 27/8 auffr,
Cash or C.O.D. or Sill down and IS moaNdn
pety,,tritItt of 2/6.

COMPLETE KIT. Comprising above kit with 'set of 1u B.T.s.
I minctors 9-2,000 metres, Cash or C.O.D. sem., 4i- do,. and
12 monthly payments of 4/7. VALVES OWNS PIXEL

-A.C. BANDPASS S.G.4 CHASSIS-
LIST PRICE £6 : 6 : 0 BARGAIN
Wore kern] selectivity and sensi unity.
t British valves. Screened coils,
Ai0W-1110t toil tuning. Wavelengt...I. £2 :19 : 6
dial. Gismo. plek-up sockets.
3 watts output. Wave range 200-2.000-motres.
For A.C. Mains ONLY 200-250 volts. 40/80
cycles. Cash or C.O.D., or down and 12
monthly payments of 8/, Or in beautiful
walnut veneered cabinet complete with Matched
Field Energised Moving -coil Speaker, ready to
play. List prize 28,8;0. Bargain price, 64/1916,
or - down and 12 umnthly payments of 8/9.

5/-
DOWN

-4 -Valve ALL -WAVE
BATTERY CLASS "B" CHASSIS
LIST VALUE
£7 : 0 : 0 Bargain £3:19:6

1938 Model Complete with ALL VALVES
Aniazing Super Band-pass All -Wave circuit with Class " B "
output giving range and volume equal to a powerful mains set.
Ware -ranges 18-22; 200-5'50; 900-2,100 metres. Statioh-
nanie and Wavelength illuminated dial. Low.
H.T. Consumption. Chassis Size: 10ins. high,
11 line. wide, Sine. deep, Complete with four,
matched valves, knobs and escutcheon. Guar-
anteed fully tested, 2311918 cash or -51. serums,
balance iu 12 monthly payments of 7/6.
Or with naafi -bed .Speaker 54112/6 cosh.. or 5/ -

down and 15 monthly payments of 7/11.

5/;
DOWN

POST ORDERS over 51- sent Carriage Paid, C.O.D.
charges extra under 101, Overseas Orders please
send full cash plus approx. postage, or 50% value,

balance C.O.D. SEND FOR FULL LISTS.
MINIMIIIIIMORIMM,11,,,,' (Yr.- um/

NEW TIMES SALES CO. (Ess'Vl 56, LUDGATE HILL, LONDON, E.C.4
Est. 192'2.
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ETTERS FROM'
FADERS

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).

Radiation Interference
received last week my first copy

wJ Of PRACTICAL AND AMATEUR WIRELESS,
and I think it is " the goods."

I have pottered around quite a lot with
" odds and ends," without knowing the
" whys and wherefores," so I ask your more
advanced readers not to " tear me to
pieces" if I attempt to solve, or partly
solve, J. W. of Wigan's problem.

A short time ago I made a one -valve set,
using a plug-in coil, but with no reaction.

Well, on testing (with earphones) I heard
Wales 0.K.=but only. Wales-then, I
thought I would try a different coil, so,
leaving the set switched on, I pulled out
the coil to insert another and I immediately
heard two stations (with the Coil out) as
in J. W.'s case, and tuning made no differ-
ence again. But putting back the coil I
again heard Wales.

This left me quite puzzled, and I gave it
up as a " bad job " and decided to -listen
to some "real music" on the "family
set," but somehow I could not settle down,
and after a while I was again "pottering " ;
but as the "family set ' was switched on
I could not hear anything, so I decided
to take the one-valver upstairs. This. I
did, and on switching on I could not hear
a thing. " Now what's wrong ? " I said
to myself. " No aerial." I then found a
piece of wire and decided to push it through
the floor to connect it to the indoor aerial
downstairs. This I did, but again no
result, so I pulled out the coil to see if the

two -station phenomenon " was still there,
and was nearly deafened by the volume,
but only one station this time.

I went downstairs to discover that the
wire I had hooked to the indoor aerial
had Wien , down and had got twisted
very obligingly round the L.S. leads of
the family set." The programme was the
same as I had;just been listening to on the
one-valyer, so I wondered if the " family
set" was affecting it in any way, so, changing
the programine, I again dashed upstairs,
and "Lo and behold ! " the same pro-
gramme was coming through.

Well, to cut a long story short, I dis-
covered in the end that the interference
was from the " Is. 3d. a week wireless
system," the wires of which run along the
outside of the house, and the " eddy -
current," as it were, was being picked up
by the aerial and passed on direct to the
grid of the valve when the coil was out,
whereas when the coil was in these were
tuned out.-A. G. 1VIALiNs (Liverpool).

From a Reader in South Africa
QIR,-I hope you can find a little coiner
J in your weekly to publish this letter,
or the appeal contained herein.

A glance will show that I live a few
thousands of miles from England, although
I lay no claims to being one of England's
heroes existing on a " far-flung outpost
of the Empire." I am, a member of the

British South Africa Police, but am
stationed at Salisbury, the capital, and
I'm afraid that I get none of the bush life
one reads about in popular fiction.

I have been a keen reader of PRACTICAL
AND AMATEUR WIRELESS for the past year,
and have learnt a great deal from the articles
therein. Unfortunately, I have never been
lucky enough to find anyone in Salisbury
who is sufficiently interested in radio to
help me out with the numerous problems
that are always cropping up in wireless.
There' are a few amateur transmitters
here, but they are all too preoccupied with
their own experiments to bother with a
raw novice like myself.

My object, therefore, in writing to you
is if possible to find out if amongst your
thousands of readers there are any who
would care to write to me with a view to
"swapping " ideas and experiences. I
must point out that I am the veriest tyro
and so far have not got past the Det.
1 L.F. stage of construction. I am very
keen, however, and if anyone would care
to "help a lame dog,' I would be eternally
grateful.

I own an eight -valve commercial super -
het., but although the results obtainable
are quite good for this country, I get far
more of a thrill with DX work on the
little two-valver. Rhodesia is not well
situated for distant reception, but I have

-THAT the potentiometer method of supplying
the S.G. voltage is preferable to a series resist-
ance scheme.
-THAT in variable -mu H.F. valves the bias

; control potentiometer should form part of the
S.6. voltage circuit.
-THAT the high frequencies from a speaker t
are directed in a straight line, or beam.

; -THAT the low notes radiate and may thus be
heard where the higher notes are not perceptible. i
-THAT the efficiency of an A.V.C. circuit may
be tested by using a short aerial and moving this i
about near a bare earth lead.
--THAT a milliammeter in the anode circuit of a i
" controlled " valve will also enable the A.V.C. ;
action to be seen.

The Editor will be pleased to consider articles of a
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 address of the sender. frhilstthe Editor,
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed :-The Editor,
PRACTICAL AND AMATEUR WIRELESS, George Newnes,
Ltd., Tower House,-SouthaMpton Street Strand, W.0.2.

Owing to -the rapid progress in the design of wireless
apparatus and to our efforts to keep,,ou r readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent. -

succeeded in logging GSD, GSB, GSP,
mid GSA (England), DJC (Germ -any),
PROFII (Holland), 'VOCIL (Havana) laod
W3XAL' and' W2YAF Ail
these stations have been received at good
'phone strength.

I will not take up any more of your
valuable time, but I would like to express
my appreciation  pf your fine magazine.
Long life to PRACTICAL AND AMATEUR
WIRELESS and its contributors. liici-
dentally, if any of your readers are policemen
I would be only too pleased to " swap tees "
with them.-J. DUNCAN (c/o Box 1284,
Salisbury, S. Rhodesia).

A 10 -Metre Log
QIR,-As I have not a 10 -metre

log from this part of the country' I
am enclosing the following.

'My set is the "full range short-wave
receiver" described in PRACTICAL WIRELEss
12.1.35, by A. W. Mann.

Incidentally, as this is my first venture
on 10 metres, and as all stations were
received on February 27th between 3.30
and 4.45 p.m., I should like to hear from
other readers as to whether conditions
were exceptionally good.

All stations were received on 'phones,
using only two valves: W7ACD, W3EGA,
W4EGT, W8WHQ, W1DKQ, W5J,R,
W8KYY, W8TZ, W2ADJ, W9E02,
WIIAO and VE1DR.

During the whole of this period I never
heard a single G station, although the
band seemed to be alive with W's, all of
which were good signals.-R. Ewort
(Handcross, Sussex).

HOW LATE DO PEOPLE LISTEN
IN THE EVENING ?

IT is interesting to note that as a result
of a special questionnaire which the
B.B.C. sent to two thousand listeners

at the end of November, 1937, it has been
ascertained 'that a mass switching -off- of
radio sets takes place hetween 10.0 and 10,30
p.m. on week -days. Very nearly half those
who were listening up to 9.30 have switched
off by 10.30. Half an hour later, the figure

' has dropped to a -quarter. 'Between 11.30
and 12.0 only some three per cent. are
listening.

The question, answers to which have
produced these results, was framed as
follows,:- .

" About what time in the evening do
you usually stop listening (a) on week-
days (not Saturdays) ? (b) on Saturdays ?
It has been found that on Saturdays

more people listen later. Nearly 80 pet
cent. for example, listen between 10.0 and
10.30 p.m., as against 54 per cent. at the
same time on other week -days. One Satur-
day listener in six has still got his radio
switched on between 11.30 -mid midnight.

A further analysis of the replies has
revealed that late Saturday listening is
relatively -greater amVig working class than
among middle class listeners. Between 11.0
and 11.30, for example, 25 per cent. of
middle class listeners are still switched on
as compared with 33 per cent. of working
class listeners. It has been revealed,
however, that earlier in the evening slightly
fewer working class than middle' Olass-foik
are listening to wirelegs programmes.

This is the third interim report issued on
results of this questionnaire, which was _sent
to the two thousand listeners who were
completing weekly listening log sheets in
connection with variety puvrammes.
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ELECTRADIX BARGAINS
ELECTRIC PUMPS, for A.C. or D.C., 12 v. to 230 v. Centrifugal
all -bronze pump, throws 120 gale. per hour. For Oft. fountain,
Caravans, Bungalows and Boatel. 17/11. Larger pumps quoted for.
AIR COMPRESSOR% for Paint Spraying, Set Cleaning,
Inflation, etc. Foot operated. 37/8. . Electric, No. 1 size,
15/15/- No. 2 Twin-Cyl., 117j10/-. A few SAL, in good
order, Cheap.

HOME SOUND RECORDING at low cost.
The FEIGN RECORDER fits any
Radiogram, positite drive, worm
gear and rack. Complete ready
for use, only 3716. Super Feigh
Fidelity Set, 42/8. Tracking
Gear only, 211-. Either 4:- doz.
metal blanks can 'tie used or the
glass -coated eimplets, 10In.,
each. Pre -amplifiers for Record-
ing Mikes, 1 -valve Battery Model
in cabinet, 25/-. A.C. Mains

pre -amplifier., with valve rectifier, steel -cased model, 00/-.
REISZ HIKES,' from 80,-. Moving Coil Mike., 55/-
FERRANTI TRANSFORMERS, intervalve and iush-pull, 6,6.
H.T.H. 4 to 1 ratio, 5;-.
LIGHT AND RAY CELLS. -Selenium Rayeraft, 21/-; Kingston,
15/.. Rayeraft outfit with relay and amplifier, 45!-. Photocells,
for sound on Film, Television and Ray Work. R.C.A., 25/-;

20/10. Beck Angle Prisms, mounted in carrier, 5/8.
Micrometer adjusters for lens, 1/-. Eyepieces with prism and
lenses for photocell inspection, 12/8. New X -Ray Tubes, 15/-.
MIRRORS.--51In. dia., Hello or Television, 1/6. Parabolic
C lOirt., 20/, ; 20In., 25,'-; NJ-. Carr. fwd.
Neon Lamps, 2/6 and 8,', each, with holder. Miniature Neom. SIB.
METER& For fault lading, etc. Bargain line in portable moving -
coil by Everett Edgctunbe, 40 to 120 volts for home conversion to
multi -range, 2116. Western flush panel roilliammeters, 0-20 or
0.100, 17,6 each. E.E. voltmeters, A.C., 240 v., 25;-.
MEGGERS as new. Direct Reading .001 ohm to 10 mega. Long
scale dial for Resistance measurements, 100, 260 and 500 volts,
from £5. SILVERTOWN Portable Tester. Combines Wheatstone
Bridge, Calve, shunta and ratios, as new, £8. C.P.O. Plug-in
Bridge Resistance Boxes, to 8,000 ohms, 60/-.

HEADPHONES. Light weight. 2,000 *hole,
4,6. Single high reS. earpieces, 2;8. Sullivan
120 ohm. W.D. model. Aluminium body and
headbands. Maker's price to -day, 15;-. Our
price 2 9 per pair. 3d. postage.
CRYSTAL SETS. Need no battery, work on.

mattress aerial, 5/8 and 716. House 'phones. table and wall, 15/ -
Bells. Desk type with movement in gong, 2/6. Wall bells. 3/-.
Large size, 7/6. 'Large ironclad, single stroke, 15i-. Mains out
llour tire alarm bells, 10", 17/6. Bell Pane, ed. Heavy brass, 1/-.
Bell Wire, Twin, 3/- 100 yds.
VALVES, Midget Peanut 1 volt, 4 -pin, lr long, new, 2/- each,
or is - dozen.
GRANO-MOTORS. Garrard Universal A.C.!D.C. with turntable
and auto switch, 13,10/, A.C. Grano Motors and turntable,
110 volts, 25:-.
MICROPHONES. Table Model "X Wit" For home broad-
casting. Bakelite square body on bronze base, containing
transformer, switch and Pings, ie marvellous production at a
low price. Worth 2 guineas.' Only 15/, Lestila No. 10B Pedestal,
10in. high, 12/6. LesdixiSuperior No. 12BB Ring, 14in. pedestal,

113/11. Hand mikes in 2In. ease, No. 11 at 6/6. Superior type,
No. Ha, 7/6. Home microphone No. 11 in a solo general-purpose
robust mike, with solid Bakelite body, back terminals, front metal
grille, hand or sling design, 5/6.
SWITCHNEAR. SELECTOR SWITCHES. -We stock a large
quantity for any purpose and make a lot more. -

STUD SWITCESS.Slate panel Sin a Sin., with '20 studs, two
contact arms, ring and knob, 5/6. 7 -stud on ebonite with plug,
1.1). Vaaley wave change, 2 -gang with knob, one hole, 1i2.
Reyrolle Power Plugs, 10 amp., shrouded panel wall, two pairs on
iron box, unused, 10,-.
SWITCHES. -Fur SO amps. Charging or arcs. D.P. change over,
25)-.
FUSEL -Porcelain D.P. 20 amps,
PETROL OR GAS ENGINES with Dynamos 150 watts to 4 kW.
EDISON Steel Storage Cells. DYNAMOS and Switchboards from
50 watts to 5 kW. Several hundreds to select from. Morse chains
and wheels, 25'. set. Skewgear boxes, 10,,-. Gear boxes,
2-1 fort h.p., 4r 8. Magnetic Cinch 6 volt. 7/6. Electric Governors,
7i6. Bowden B.A.F. Remote Controls, 18 points, 7i8.
300 WATT ROTARY CONVERTER for A.C. Radio on Leyton
illov D.C. mains. its steel cabinet with filter, 1012. Others 230v.
to A.C. 110v. or '220v, 50 cycles in stock from 15 watts to 300 watts.

MARCH BARGAIN LIST "N" FREE ON REQUEST.

ELECTRADIX RADIOS
218, UPPER THAMES ST., LONDON, E.C.4.

Telephone Central 4611

When writing to Advertisers
please mention

"Practical and Amateur Wireless"

roe
This unique Handbook

shows the easy way to
. secure.- .A W. I .-C E ,

A.M.I,H.E. and similar qualifica-
ions. WE GUAM ANTED-" NO PASS -NO

FEE." Details are.. &jaem of over 150 Diploma,
Courses in all branches of Civil. Mech., Elec.,Motor. Aar°, Bailie) and Television En-
gineering, Building, Government Employ-
ment, etc. Write for this enlightening Handbook

to -day FREE and post free:
British Institute of Engineering Technology,
409. Shakespeare House. H. 18. 19, Stratford PI,. W.I

/MEN 1=0.11.0414M.t1.1..110.0411111.1101,11.0104

REPLIES IN BRIEF
The following replies to queries are given iii

abbreviated form either because of non-com pi
with our rules, or because the point raised ix not of
general interest.

4.1101.11M01

a. C. (Rainham). We have not described an H.F.
unit of the type you require, and you may find it
difficult to add- such a unit satisfactorily to your set
in view of the voltage supply necessary.

N. R. (N.W.11). The Prefect S.W. Three is the
nearest, but this does not employ a metal panel. An
H.F. stage for the set has also been described.

J. G. G. (Southampton). Without more complete
details we are unable to suggest the best plans for your
arrangement. You may find that some scientific
apparatus would be needed, apart from the radio side.

E. T. R. (Hall). The solenoid winding is the medium -
wave section, and the reason for the pile winding is to
reduce the sire of the former and to avoid difficulties
due to self -capacity, etc. There are many important
features such as turns near each other of different
potential, etc.

H. G. A. (Fleet). You must use the Hivac valve in
this circuit, as it is the only one made of the type
specified. An ordinary Class B valve cannot be used.

A. W. S. (S.EA). We have no details and suggest
you write to the makers. They may have been
specially designed for a particular set and thus may not
be of use in any but the original circuit design. We
believe the LF. was a non-standard value.

H. O. (Kirkcaldy). You must adhere to the
specificition which you supply. Changes must be
notified, but no inspection is usually carried out. The
crystal is more or less essential to keep the frequency
constant.

W. A. W. (N. Wembley). The B.B.C. will supply
you with full details, and we gave the wave -form and
other essentials as set up by the Television Advisory
Committee in PRACTICAL WIRELESS dated October 5th,
1035.

H. J. B. (Birmingham, 21). The trouble Is probably
that known as threshhold howl. As shown in your
diagram the H.T. applied to the H.F. valve is also
applied to the grid of the detector valve through the
coil. "

J. B. (Dundee). The circuit should be quite sails-
factory, but you must not expect very great volume
from such a scheme.

A. C. B. (Sideup). We have not used the coil
combination in question but probably the makers can
still supply you with the connection data. Their
address is Mawneys Road, Romford, Essex.

L. a. (13.W.20). We cannot supply a blueprint of the
set, and cannot send prints or back numbers C.O.D.

T. a. H. (Liverpool). A lamp or some piece of mains
equipment may be joined in series with your
accumulator and the mains and will enable you to
charge it yourself. A 100 -watt lamp would enable
a current of k amp. to be passed.

A. P. (Cheeham). The coil is not now listed and we
are unable to trace any details of it. We suggest
you write direct to the Wearite company regarding
connection details. We have not used it in any of
our sets.
 R. E (Warrington). -Ordinary 6 or 8 BA threaded

rod is used and should be'obtainable front ally good
radio dealer. if you find difficulty in obtaining it
from such a store you may obtain it at a scientific
apparatus dealer's or some similar shop.

IL J. T. (Acocks Green). -As the power valve gives
results you should increase the H.T. applied to the
valve. You may also find that an L.F. or similar
valve will give better results than the present one.
- K. H. (Ballymena). -We cannot recommend the

use of the unit as a one -valve set ill slaw, of the great
difficulty in removing hum when headphones are used.

E. C. W. (Willesden). -Your unit is probably un-
suitable for the particular' set, and we suggest Soli
write to the makers of the set and find'out whether
or not, any special adjustments or alterations are
required in order to use the unit.

NOW READY!

WIRELESS COILS, CHOKES

AND TRANSFORMERS, AND.

HOW TO MAKE THEM.
Edited by

F. J. CAMM
2/6, or 2/10 by post from Geo. Neiones,
Ltd., Tower House, Southampton Street,

Strand, London, W.C.2.

Lit5-3+ S.t 900
To " Practical Wireless " Readers who may
not be familiar with Mr. Scott -Taggart' s
latest Receiver, we would like to draw their
attention to the wonderful performance and
quality of the All Wave S.T. 900, a worthy
successor to previous outstanding successes of
this famous designer. L.R.S. offers] immediate
delivery of comprehensive ' Designer ' kit for
cash, C.O.D., or on the best and easiest terms .

FREE with every order -fall instructions for building.
All components as specified by Mr. Scott -Taggart.
Carefully packed in strong carton and sent post free.

Any part supplied separately.

taste* Designer' KIT `C'
ABSOLUTELY
COMPLETE

with ALL COILS, VALVES.

et, 'T°.NO EXR AS
WHATSOEVER

Cash 25.15 2, or

1
/ WITH,01 ORDER

:tnd 11 monthly
payments of 10,7.

Designer' KIT 6 A'
Complete kit with Cash 13 10 0, ,,,
FOUR COILS

covering medium- and long- 7/ ORDER
WI

wave bands. and 11 monthly
NO EXTRAS payments of 811.

EXCEPT VALVES
and short-wave coils Of recured).

MO, The W.B. SENIOR
STENTORIAN

Still the finest Per-
manent Magnet
Unit on the market.
A model of un-
usually high per- with order
romance. Ideal as and 11
principal or eaten- monthly
stun speaker for payments
any set. Also other of 4'-.
W.B. Models. Cash 42

Lase* AVOMINOR
;',,h,e,:rti;;;TEST METER
teen testing in -

I-truments in one.
Measures Current,
Voltage and Rests -
tame with ease and
accuracy. In hand-
some case with
leads, interchange-
able crocodile clips
and testing prods.

with order and
10 monthly
payments of

4/6.
Cash price 45 '-

McCARTHY CHASSIS
A lioays!in Stock. Supplied for Ca sh.or on Easy Terms.
DEMONSTRATIONS DAILY

CASH or C.O.D.
ORDERS DELIVERED BY RETURN OF POST.
We so.,,e goaraetee such prompt delivery only because
we carry large stocks and, being placed so favourably.
we are able to secure anything Radio or Electrical

Mimed iat ely.

All makes of

VALVES
in stock.

Write for Terms.

---U69,-
EvERY offer is

Fully Guaranteed ;

Sent Carriage Paid :
Available for Imme-

diate Delivery ;

On the Best rad
Lowest Terms.

MOM STIMULI

LONDON
RADIO SUPPLY
17)COMPANY1925
11, OAT LANE NOBLE ST

LONDON, E C 2
Phone NATIONAL 6828-9

wait, go a QUICKER fioui Fu BETTER TERM from IRS

NEWNES (illustrated)

TELEVISION
HANDBOOK

t EVERYTHING ABOUT -Drums, Mirror Scre,,,,
Scanning Discs and otber Scanning Systen IS,

; Neon Lamps, the Cathode-ray Oscilkszraph.
How to build Short -Wave Receivers. ; How to

' build Ultra -Short -Wave Receivers, straight
and superhet types.

Cab 3/6 net, or 319 post free from

GEORGE NEWNES, LTD.,
Tower House, Southampton Street, W.C.2.



Practical and Amateur Wireless
BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Date of Issue. Blueprint.

CRYSTAL SETS.
Blueprint, tid.
1937 Crystal Receiver .. .. 9.1.37 P\\'71STRAIGHT

SETS. Battery Operated.
One -valve : Blueprints, Is. each
All -wave Unipen (Pentode) .. PW31 A
Beginner's One-valver 19.2.33 PWS5
Two -valve  Blueprints, la each.
Pour -range Super Meg Two (D,Pen) - PW36B
The Signet Two (D Liz LF) 29.8.30 PW76
Three -valve : Blueprints, ls. each.
The Long-range Express Three

(SO, D, Pen) - 24.4.37. PW2
Selectone Battery Three (D, 2 LF

(Trans) ) _ - PW10
Sixty Shilling Three (I), 2 LF

(RC & Trans)) .. PW34A
Leader Three (SG, D, Pow) .. 22.5.37 PW35
Summit Three (HF Pen, D, Pen).. PW37
All Pentode Three (HF Pen, -1

(Pen), Pen) . 29.5.37 PW39
Hall -Mark Three (SG, D, *Pow) .. 12.6.37 PW41
Hall -Mark Cadet (D, LF, Pen (1W)) 16.3.35 PW48
F. J. Camm's Silver Souvenir (HF

Pen, I) (Pen), Pen) (All -wave
Three) - .. 13.4.35 PW49

Genet Midget (D, 2 I.J? (Trans)).. June '35 P51.1
Cameo Midget Three (D, 2 LI'

(Trans))  - 8.6.35 FW51
1936 Sonotone Three -Four (HE'

Pen, HF Pen, Westeetor, Pen) 17.8.35 PW53
Ba(tuteur)y)A11-.1.Vave,Three (1)._. 2 IS.. PW55
The Monitor (HF Pen, I), Pen) .. PW61
The Tutor Three (HF Pen, D, Pen) 21.3.36 PW62
The Centaur Three (SG, D, P) 14.8.37 PW61
The Gladiator All -Wave Three

(HF Pen, D (Pen), Pen) .. 29.8.33 PW60
F. J. Camm's Record All -Wave

Three (HF Pen, D, Pen) . 31.10.36 PW69
The " Colt " All -Wave Three (D.,

2 LF (RC & Trans)) .. - 5.12.36 P1/72
The " Rankle " Straight 3 -(ll,

2 LF (RCA Trans)) .. 4.12,37 rw82
F. J. Camm's Oracle All -Wave

Three (HF, Det, Pen) .. 28.8.37 PW78
1938 " Triband " All -Wave Three

(HF Pen, I), Pen) .. 22.1.38 PW84
Feur-valve : Blueprints, ls.'each.
Sonotone Four (SG, D, LF, .. 1.5.37 PW46
Fury Four (230, D, Pen) 8.5.37 PW11
Beta Universal Four (SG, D, LF,

CI. B) . - PW17
Nueleon Class 1 Four (SG, 1)

(SO), LF, CI. B) .. 6.1.34 PW34B
Fury Four Super (SG, 8G, D, Pen) PW340
Fattery Hall -Mark 4 (HF Pen, ll,

Push -Pull) - PW40
F. J. Camm's " Limit " All -Wave

Four (HF Pen, 1), LF, P) 20.9.36 PAIR
All -Wave " Corona " 4 (HF Pen,

0, LF .Pow) 9.10.37 PW79
"Acme "All -Wave 4 (HF Pen, *D

(Pen), LF, Cl. B) 12.2.38 PW83
Mains Operated.

Two -valve : Blueprints, ls. each.
A.C. Twin (1) (Pen), Pen)
A.C.-D.C. Two (SG, Pow)
Selectone A.C. Radiogram Two

(D, Pow)
Three -valve Blueprints, Is. each.
Double -Diode -Triode Three (HF

Pen, DDT, Pen) -
D.C. Ace (SO, I), 1°en)
A.C. Three (SG, D, Pen) ..
AR. Leader (HF Pen, 19, Pow) ..
D.C. Premier (HF Pen, D Pen).. 31.3- .34
Ubique (lie' Pen, D (Pen); Pen).. 23.7,34
Armada Mains Three (HF Pen, I),

Pen) .

F. J. Camm'e A.C. All -Wave Silver
Souvenir Three (HF Peu, D,
Pen) _ .. 11.5.35.

" All -Wave " A.C. Tkree (1, 2 LF
(BC))  .. 17.8.35

A.C. 1936 monotone (HF Yen, IF
Pen, Westeetor, Pen) .. -

Mains Record All -Wave 3 (111'
Pen, I), Pen) .. . 5.12.36

All -World Ace (ITF Pen, D, Pen) 28.8.37
Four -valve : Blueprints, Is. each.
A.C. Fury Four (I:11G, SG, II, Pen)
AR. Fury Four Super (SG, SG, 13,

Pen) ..
AR. Hall -Mark (HF Pen, *15, Push -

Pull)
Universal Hall -Mark (NF Pen, 1),

Push -Pull) 9.2.35
A.C. All -Wave Corona Four 6.11.31

SUPER H ETS
Battery Sets : Blueprints, ls. each.
£5 Superhet (Three -valve) .. 5.6.37
F. J. Camm's 2 -valve Superhet 13.7.35
F. J. Camm's £4 Superhet .. -
F. J. Camm's " Vitesse " 1111-

Waver (5-valver) . 27.2.37
Maim Sets : Blueprints, ls. each..
A.C. £5 Superliet (Three -valve) .. -
D.C. E5 Superhet (Three -valve) ., 1.1234
Universal Superhet (Three -

valve) ..

24.7.37

F. J. Camm's A.C. £4 Superhet 4.. 31.7.37 PW59
F. J. Camm's Universal £4 Super-

het PW60
" Qualitone '! Universal Four. .. 16.1.37 PW73

SHORT-WAVE SETS.
Twe-valve : Blueprint, is.
Midget Short -Wave Two (D, Pen)
Three -valve : Blueprints, Is. each.
Experimenter's Short -Wave Three

(SG, I), Pow) ..
The Prefect 3 (D, 21F (RC and

Trans))
The Band -Spread S.W. Three

(HI' Pen, 1.1 (Pen), Pen) ..
PORTABLES.

Three -valve : Blueprints, is. each.
F. J. Canun's ELF Three -valve

Portable (HF Pen, D, Pen) .. P1V65
Parvo Flyweight Midget Port-

able (SG, I), Pen) .. 19.6.37 PW77
Four -valve : Blueprint, is.
Featherweight Portable Four; SG,

ll, LF, CLB) . 15.5.37 PW12
MISCELLANEOUS.

S.W. Converter -Adapter (1 valve) - PW48A
AMATEUR WIRELESS AND WIRELESS MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. each.
Four -station Crystal Set .. .. 12.12.30 AW4`27
1934 Crystal Set .. - AA1111:4444

150 -mile Crystal Set . --
STRAIGHT SETS. Battery Operated.

One -valve : Blueprints, ls. each.
B.B.C. Special One -velvet ..
Twenty -station Loudspeaker

Oue-valver (Class B)
Two -valve : Blueprints, ls. each.
Melody Ranger Two (1), Trans) ..
Full -volume Two (SG det., Pen)..
B.B.C. National Two with Lucerne

Coil (D, Trans) _
Big -power Melody Two with

Lucerne Coil (SG, Trans)
Lucerne Minor (D, Pen)
A Modern Two-valver
Three -valve : Blueprints, is. each.
Class B Three (D, Trans, Class B)
New Britain's Favourite Three

(D, Trans, Class B)
Horne -built Coil Three (SG, ll,

Trans) .. .. -
Fan and Family Three (D, Trans,

Class B) . _ 25.11.33
£5 5s. S.G.3 (*SG, 1), Trans) .. 2.12.33
1934 Ether Searcher; Baseboard

Model (SG, 1), Pen) -
1934 Ether Searcher : Chassis

Model (SO, IL Pen) .. -
Lucerne Ranger (SG, D, Trans) -
Cossor Melody Maker with Lucerne

Mullard Master Three with
Lucerne Coils - . AW424

£5 5s. Three : De Luxe Version
(SG, D, Trans) . . 19.5.34 AW135

Lucerne Straight.'Three (D,
Trans) .. . , - A W437

PW18 All -Britain Three (HF Pen,D,Pen) - AW448
PW31 " Wireless League" Three (HF

Pen, I), Pen) .. 3.11.31
PW19 Transportable Three (SG, D, Pen) -

£6 6s. Radiogram (D, RC, Trans) -
Simple -tune Three (SG, 1), Pen).. June '33

PW23 Economy -Pentode Three (SG, D,
PW25 Pen) .. Oct. '33 W51337
PW29 " W.M." 1934 Standard Three

PW'35C (SG, D, Pen)
PW35B £3 3s. Three (SG, D*, Trans) .. Mar. '34
PW36A Iron -core Band-pass Three (SG,

1), QP21)
P1V3.3 1935 £6 6s, Battery Three (SG, 0,

Pen) -
PT!' Three (Pen, D, Pen) .. June '35

PW50 Certainty Three (SG, D, Pen) -
Minitube Three (SG, I), Trans) Oct. '35

PW54 All -Wave Winning Three (SO, D.,
Pen) -. Dec. '33

PW56 Four -valve : Blueprints, is. OIL each.
65s. Four (SO, I), RC, Trans) .. -

PW70 "A.W." Ideal Four (2 SG, 1.),Pen) 16.9.33
PW30 211F Four (2 SG, ll, Pen) -Crusader's A.V.C.4 (21IF,D,Q721) 18.9.34
PW20 (Pentode and Class B Outputs for

above : Blueprints, 6d. each) .. 25.S.35 AW445A
PW34D Self-contained Four (SG, D,

Class B) Aup. '33 WM331
PW45 Lucerne Straight Four (SG, D.,

LF, trans) -
PW47 £5 5s. Battery Four (HF, D, ELF) Feb. '35
P1V81 The H.S. Four (SG. SG, D, Pen) Mar. '35

The Anto Straight Four (11F Pen,
HP Pen, 1)1)T, Pen) .. .. Apr. '36 W111401

PW40 Five -valve : Blueprints, Is. Ild. ea:lo.
PW52 Super -quality Five (211F, 0, 110,
PW5S Trans) .. - May '33

Class B Qnadradyne (2 SG, D, LF,
PW75 Class B) . Dee. '33

New Class 13 Five (2 SG, D,
PW13 Class B) Noe. 'IT
PW42 Mains Operated.

Two -valve : Blueprints, 1s. each.
P1V41 Consoelectrie Two ;1), Pen) A.C. - AW403

PW33A

rwaoA

7.8.37 PW63

29.8.36 PW08

15.7.33

AW387

AW149

AW388
AW392

AW377A

AW338A
AW426
WM409

AW380

AW394

AW404

AW410
A11'412

AS'417

AW419
AW422

AW423

AW451
WM271
W51318
W5I327

W51351.
NV M35

W M362

These Blueprints are drawn full size.
Copies of appropriate issues containing descriptions of

these sets can in some eases be supplied at the following
prices, which are additional to the cost of the Blueprint. A
dash before the Blueprint Number indicates that the issue
is out of print.

Issues of Practical Wireless.. .. b. Post Paid
Amateur Wireless.. .. 4d.
Practical Mechanics ..
Wireless Magazine - 1/3 .

The index letters which precede the Blueprint Number
Indicate the periodical in which the description appear,:
thus P.W. refers to PRACTICAL WIRRLESR A.W. to Amateur
Wireless, P211 to Practical Mechanics, w.M, to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of the
blueprint and the issue (stamps over Gd. unacceptable), to
PRACTICAL AND AMATKIIR WIRDLES8 Blueprint Dept.,
George Newnes, Ltd., Tower House. Southampton Street.

Strand,

Economy A.C. Two (D, Trans) A.C. - WM286
Unicorn A.C.-D.C. Two (D, Pen) - WM3:14
Three -valve : Blueprints, is. each.
Home -Lover's New All -electric

Three (SG, D, Trans) A.C. - AW383
S.O. Three (SG, D, Pen) .. A W390

Triodyne (SO, D, Pen) A.C. 19.8.33 AW399
AR. Pentaquester (HF Pen, I),

Pen) 23.6.34 AW439
Mantovani A.C. Three (III Pen,

1), Pen) - W111374
£15 15s. 1936 A.C. Radiogram

(HF, 1), Pen) .. Jan. '30 W51401
Four -valve: Blueprints, 1s. U. each
All -Metal Four (2 50, 1), Pen) .. July '33 WM326
Harris' Jubilee Radiogram (HF

l'en, I), LI', P) May '35 WM386

SUPERHETS.
Battery Sets : Blueprints, Is. 6d. each.
Modern Super Senior - WM375
Varsity Four Oct. '35 W111395
The Request All -Waver June '36 W31407
1935 Super Five Battery (Super -

Mains Sets : Bliteprinb, Is. 6d. each.
1934 A.C. Century Super A.C. - AW425
Heptode Super Three A.C. .. Map '34 WM359
" W.M." Radiogram Super A.C. - WM366
1935 A.C. Stenodo ApI. '35 WM385

PORTABLES.
Four -valve : Blueprints. Is. Id. each.
Midget Class B Portable (80, D,

LF, Class B) 20.5.33 AW380
Holiday Portable (SG, 1.), LI,

Class B) 1.7.33 AW393
Family Portable (HF, ll, RC,

Trans) 22.9.34 AW447
'Two H.F. Portable (2 SG, D,

Q1'21) June '31 W24363
Tyers Portable (SG, D, 2 Trans) - WM367

SNORT -WAVE SETS-Battery Operated
One -valve : Blueprints, is. each.
S.W. One -valve converter (Price Gd.) - AW329
S.W. One -valve for America .. 23.1.37 AW429
Rome Short -Waver . - AW452
Two -valve : Blueprints, le. each.
Ultra -short Battery Two (SO det.,

Pen) .. Fee. '36 WM402
Home-made Coil Two (I), Pen) .. - AW440
Three -valve : Blueprints, Is. each.
World -ranger Short-wave 3 (1),

RC, Trans) .. - A W355
Experimenter's 5 -metre Set (1),

Trans, Super-regen) C0.6.34 AW438
Experimenter's Short -waver (SO,

ll, Pen) .. . . Jan. 19,'35 AW403
The Carrier Short -waver (SG,D,I;) July '35 WM390
Four -valve : Blueprints, le. 64. each.
A.W. Short-wave World -Beater

(BF Pen, I), RC, Trans) . - AW436
Empire Short -Waver (SO, D,

Trans) .. - WM313
Standard Four-valver Short -waver

(SG, D, LF, . .. Mar. '35 WM333
Superhet : Blueprint, Is. 6d.
Simplified Short -waver Super .. Nov. '35 W3I397

WM371 Mains Operated.
WAIsdo Two -valve : Blueprints, is. each.
W11393 Two -valve Mains Short -waver (1)
W51396 Pen) A.C. .. .. .. - A\\'453"

W.M." Band -spread Short -waver
WM400 (1), Pen) .A.C.-D.C. .. .. - W5I36.3

"W.M." Long -wave Converter .. - WM3.80
Three -valve : Blueprint, Is.
Emigrator (SO. D, Pen) A.C. .. - WM352
Four -valve : Blueprint, is. 611.
Standard Four -valve A.C. Short -

waver (SG, D, RC, Trans) .. Aug. '35. W51391

A W370
A W402
A W421
A W 445

W31350
Will381
1151381

W M320

WM344

W5134)

W51379

MISCELLANEOUS.
Enthusiast's Power Amplifier (1/6) June '35
Listeners' 5 -watt A.C. Amplifier

(1(6) -
Radio Unit (2v) for WM392 Nov. '35
Harris Eleetrogram (battery am-

plifier) (0-) , . Dec. '35
De -Luxe Concert A.C. Eleetro-

gram .. Mar. '36
New Style Short -Wave Adapter

(1/-) June '35
Trickle Charger (Gd.) ..Jan.5, 35
Short-wave Adapter (1/-) -
Superhet Converter (1/-)..

Short-wave Converter
(1/-) . May '36

Wilson Tone Master (1/-) .. June '36
The W.M. A.C. Short -Wave Con-

verter (1/-) -

W51387

W51392
W51393

WM39a

WM403

WM388
AW462
A W456
AW457

WM405
WM4D6

5151403
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Reducing Condenser Capacity
" Would you please tell me if it is possible

to cut down the capacity of a medium -wave
tuning condenser of .0005 mfd. down to
.00015 for short-wave tuning, by putting
a fixed condenser in series with it? If it is
possible will you give me the value neces-
sary ? "-A. A. B. (Harmondsworth).

WHEN condensers are joined in series,
the resultant capacity is the reci-

procal of the sum of the reciprocals, or to
put it in mathematical form :-

1
C

C2

This may be put another way, by saying
that the resultant capacity is given by
multiplying the two capacities together and
dividing the answer by the sum of the two
capacities. If you connect another .0005
mfd. condenser (fixed) in series with the
.0005 mfd. variable the resultant maximum
capacity will be .00025 mfd. and this may
be used for short-wave tuning. You must
bear in mind, however, that the minimum
capacity will not e so low as would be
Provided by a .0002 fd. variable condenser
and thus the arrange ent is not ideal for
short-wave tuning. I you do not wish to
obtain a new condense a better plan would
be to dismantle the /component and re-
assemble it with only half the plates and
thus obtain half the capacity.

Bandspread S.W. Three
" I am interested in the Bandspread

receiver and should be glad if you would
let me know the short wavebands which
this receiver covers."-D. McE. (Laoighis).

THE coil which was specified for this
receiver was the Wearite type B.

This covers a range from 24.6 to 51.0
metres. when tuned with the condenser
specified. The makers also supply two
further coils in this range, types A and C,
and these cover respectively from 13.4
to 27.7 and 48.3 to 100 metres. Thus,
by obtaining a set of the coils you will be
able to use the receiver to tune from 13.4
to 100 metres.

External Speaker
" I have been presented with a small

speaker in a cabinet, and decided to make
use of it as an extension speaker with my
commercial set. There are two sockets
on the back of this marked Ex. L.S., and
there is a switch to cut off the speaker in
the set. There are two leads sticking out
of the back of the cabinet speaker and I
joined these to the two sockets, but could
only obtain very weak signals. Is there
any special feature which I must watch in
regard to this point or does it indicate
that the new speaker is defective ? "-
W. B. (Brighton).

THERE is a possibility that your new
speaker is not working, but it is also

essential that you make certain that the
speaker matches the output arrangement
of your set. Modern receivers as produced

by manufacturers are now in two forms-
those requiring a low -resistance extension
speaker and those requiring a high -resist-
ance speaker. You may thus have a
speaker which will need the inclusion of
a transformer to match the set, or which
may require an internal transformer to be
removed. Make quite certain regarding
this point before making any further tests.

RULES -
1 We wish to draw the reader's attention to the /

1
fact that the Queries Service is intended only
for the -solution of problems or difficulties
arising from the construction of receivers I
described in our pages, from articles appearing
in our pages, or on general wireless matters. I
We regret that we cannot, for obvious reasons-

/ (I) Supply circuit diagrams of complete
multi -valve receivers. ,

(2) suggest alterations or modifications of

I
receivers described* in our contem- i
poraries.

(3) Suggest alterations or modifications to
commercial receivers. !

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

I enclosed for the reply. All sketches and 1
drawings which are sent to us should bear i
the name and address of the sender. !

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.
Send your queries to the Editor. PRACTICAL AND

A AMATEUR WIRELESS, George Negroes, Ltd., Tower I
i House, Southampton Street, Strand, London, W.C.2.

The Coupon must be enclosed with every query.
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Output Transformer
" I am going to make an 'output trans-

former for my push-pull quality amplifier,
and there are one or two details which I
should like to have explained before going
ahead. I have worked out the size of core,
bobbin, wire, etc., but desire to make ar-
rangements for matching different speakers.
Should I tap the primary or secondary,
and what is the most efficient way of
wiring or arranging the separate sections ? "
-F. T. (Blackpool).
IF the amplifier is a quality unit, then

you should make quite certain that
youroutput transformer is of the highest
class, and you may easily spoil the results
given by your amplifier by an unsuitable
matching unit. There are many factors
which must be borne in mind in the design
of this component, and we recommend
that you split the primary winding, placing
the secondary winding between the two
sections of the primary. Make quite
certain that each half is exactly matched,
not only with regard to quantity of wire,
but from a capacity point of view, and this
will entail the use of a good winding
machine, to get each layer identical. Tap
the secondary, but do not endeavour to
make the transformer cover too wide a
range from the matching point of view.

Trimmer Difficulty
" I have made a set, using some parts

of rather old design obtained from a well-
known surplus supplies stores. I am
assured that the condenser is matched in
each section and that it has not been used,
and that the coils- also are matched and
undamaged. I have tried for hours to trim
the set, using a standard circuit as given
on a leaflet with the coils, but am unsuccess-

710

ful. I wonder if you could suggest a way of
doing this. I can, get one or two stations
right, but at any other part of the dial they
go out."-G. C. (E.1).
THE trouble may be that as you have

" trimmed for hours," you have worn
out the trimmers. This may sound rather
peculiar, but certain types of trimmer
used in the past relied upon the pressure
of a strip of metal, adjusted by a screw.
The capacity was formed by a piece of
mica between the pressure plate and the
body of the gang condenser or a piece of
metal attached to it. When the screw is
tightened the plate is depressed, and on
unscrewing the screw the plate should
return to its original position. Continued
adjustment of the screw, however, may have
destroyed the " springiness " of the plate,
and thus' one or more of the trimmers may
actually be inoperative although the
screws may still be adjusted. Cut out the
trimmers and mount the modern small
ceramic trimmers on the chassis or near the
condenser and use these for trimming.

Safety Switch
" I have a powerful mains set, and am

now rather anxious as I have a young son
who is inclined to tamper with the set. I
do not want him to get a shock and wonder
whether you have published any wrinkle or
other idea which would enable me to make
the set quite safe when I am away from
home." -0. S. (Shrewsbury).

THE best plan is to make the mains
connection inside the cabinet, with

the lead passing through a hole in the
back. The back should be provided with
an ordinary small cabinet lock and key
so that it cannot be opened. The switch

for the receiver may
be of the key -switch
pattern, such as is
supplied by Messrs.
Bulgin, and if the
keyis removed the set
cannot be switched
on. There will still
be a slight risk with

apparatus of this
sort if the flex to
the set is taken

A safety switch of
the type referred to
in the accompany-

ing inquiry.

from a floor socket, and therefore, it may be
desirable to box in this socket and rely upon
the switch on the set to switch on and off.

Auto. Valves
" I have noted that certain American

firms advertise auto.' type valves, with a
heater rated at 6.3 volts. Does this word
indicate, as I have been told, that the valves
are for car use or that they are automatic ?
I cannot quite reconcile the 6.3 volts with a
12 -volt ear battery."-G. E. R. (Cambridge).

THE valves in question are for car radio
apparatus, and the heaters may thus

be used with a 6 -volt or a 12 -volt car
battery simply by using series or parallel
heater connections. This type of valve
is now made by certain English valve
manufacturers and it may, if desired, be
used with standard A.C. or D.C. mains
supplies of the high -voltage type.

r
The coupon on page iii of cover
must be attached to every query.
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Miscellaneous Advertisements
Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face and/or 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, Clearance or Secondhand, etc.

GET YOUR COPIES NOW !

OUR NEW 66 PAGE MANUAL
Not a catalogue with a few pages of Manual matter. Complete
receiving and transmitting tube chart of characteristics. Amateur
Prefixes ; List of Short-wave broadcast station ; meter/Ku Conver-
sion Chart, Short-wave Aerials ;' amplifiers, modulators, receivers
and 5 -metre transceivers ; short-wave converters. Dozens of
hints and tips. The greatest value and most
comprehensive Manual ever published in this
country. 2 ' Free.

THE NEW RAYMART CATALOGUE
shows dozens New Short -wave el .1.D post
Components. 2 ' Free.

RADIOIVIA
44, HOLLOWAY HEAD, BIRMINGHAM, 1

HEADPHONES. -Brown, Ericsson, Gr.E.C., .11.T.H.,
Standard Telephones, Nesper, Western Electric,

Sterling,etc., 2,000 ohms, 2s. 6d. ; 4,000, 5s. Postage Gds
 SPECIAL. Ericsson, 4,000 ohms, as new, 7s. Gd.

Telefunken, lightweight, adjustable, 7s. dd..
CRYSTAL SETS. -Borne -Jones. Complete, Guaranteed,
5s. Gd. Ditto, double circuit, 8s. Sensitive permanent
detectors, Is. Gel. Crystal Detectors, complete, ls.
Crystals with silver cat's -whisker, Gd. Postage l
Post Radio, 2, Copenhagen Street, London, N.1.

CONVERSION UNITS for operating D.C. Receivers
" from A.C. Maths, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.
WARD, 46, Farringdon Street, London, 11.0.4.

Telephone Holborn 9703.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1. Holborn 4631.
Greater bargains of Brand New Surplus
Goods at a Fraction of the Original Cost.
Huge Purchase of Universal 7 -valve AU -Wave Superhet
Chassis. 4 Wave Bands covered, Ultra Short, Short,
Medium and Long. Fitted 7 Mullen! Valves as follows :
Pre H.F. Stage VP130, Frequency Changer FC13C,
1.1'. Stage VP13C, TDD13C for Detection, A.V.C. and
L.F. SP13C Muting Valve, Output Pen 365, URIC
Rectifier, plus potential divider on D.C. Spot Light
'fulling, Station -named Dial, etc. Brand new, a really
magnificent job, £3 175. 6d. each.
Special Speaker for above, fitted Pentode Transformer,
600 ohm Field, 7r cone, etc., 12/6 each.
Aerodyne 5 -valve Battery Superhet, a really magnificent
job, listed at ESS gns. The Chassis is contained in a
handsomely finished walnut cabinet of upright deSign.
The Dial is really attractive and is station named.
Tuning is indicated by means of a rotating light.
The Valves used are as follows FC2A, VP2, 2D2,
PM213, and Cossor 220 PA. Speaker large type P.M.
Rola. Our price to clear, 4s. each.
Aerodyne 5 -valve Battery Superhet Chassis, ex. above,
Brand; new, LESS VALVES. Few only, 30/- each.
Huge purchase Mice 3 -valve Battery Short-wave
Receivers. A really splendid model, fitted in handsome
contrasted, walnut cabinet, 2 speed dial, large P.M.
Speaker, with the added attraction of a Short -Wave
Band. Listed 8i gns., our price to clear £4 12s. 6d.
each.
We would emphasize that the above are in all instances
Brand New as from the makers.
Huge purchase Electric Trouser Presses, made for a
Pall Stall firm to sell at 3 gns. Brand new, boxed.
The Press that steams and presses your trousers in one
operation. 12/11d. each.
Quartz Piezo Crystals, 125 k/c. A unique opportunity
to obtain a reasonable and costly crystal at a fraction
of the original price Ideal for Wave Meters, Standard
Frequency Test or could be reground for other fre-
quencies. Now, amateur transmitters and others, here is
your chance at 4i6d. each.
Quartz Piece Crystals and 125 k/c I.F. Transformer.
Ideal combination for Single Signal Superhet. 7/11d.
per pair,
Huge purchase or Relays; made by well-known mann-

fact mer. Resistance 3,300 ohms. Cost 25/- each, our
price each.

(Continued in column 3)

PRACTICAL AND AMATEUR WIRELESS March 12th, 1938

PREMIER
SUPPLY STORES
POST ORDERS
Jubilee Works,
167, Lower

Clapton Rd.,
London, E.5.

Amherst 4723

CALLERS
165 & 165a,

Fleet Street, E.C.4
Central 2833.

50, High Street,
Clapham, S.W.4.

Macaulay 2381.

Now Ready. Our New 1938
Enlarged Illustrated Cata-
logue, Handbook and Valve

Manual. Price 6d.

VALVES ! We hold a comprehensive stock of all types
of British and American valves. Replacements for
any receiver can be supplied from stock.
BATTERY VALVES, 2 volts, H.F., L.F., 2/3. Power,
Super -Power, 2/9. Var-mu-S.G., 4- or 5 -pin Pentodes,
B.F. Pens, V-Inu-H.F. Pens, 5/-. Class B, 5/-. Freq.

'Changers, 7/6.
EUROPA MAINS VALVES. 4v. A.C. Types, A.C./HL,
A.C./L A.C./S.G., A.C./V.M.S.G., A.C./H.P., A.C./
V.H.P., A.C./P, and 1 watt D.H. Pentodes, all 4/6
each. A.C./Pens. 1.11,5/6 ; A.C./P.X.4, 6/6 ; Oct.
Prey. changers, 8/6 ; Double Diode Triodes, 7/6 ;
Triode H. ex. Freq. Ch., 8/6 ; Tri. Grid. Pen., 10/6 ;
31 watt I.H. Triode, 7/6.
UNIVERSAL TYPES. 20v. .18a. S.G., Var.-Mu. S.G.,
Power, D.E. Pen., Var.-Mu. H.F. Pen., 416 each.
13v. .2a. gen. Purpose Triodes, 5/6 ; H.I. Pens. and
Var.-31u. H.F. Pens, Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -Wave and Half -Wave
Rectifiers, 5/9 each.
AMERICAN VALVES. We are sole British Distributors
for TRIAD High-grade American Valves. All Types in
stock. Standard types, 5/6 each. All the new Octal
base Tubes at 6/6 each. 210 and 250, 8/6 each ; 81
and 2A3, 8/- each.
3 -VALVE SHORT-WAVE KIT. S.C., H.F. ; Det. and
Pentode. Covers 14-170 metres, with 4 pairs inter-
changeable 4 -pin coils. Complete kit of parts, with
metal chassis and set of 3 'matched 2 -volt valves, 42/- ;
suitable metal cabinet, 7/6 extra.
NEW 1 -VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 80 metres without coil eltanging.
Complete Kit and Circuit, 1216. VALVE GIVEN
FREE !
DE LUXE MODEL, 14 to 170 metres, complete Kit with
Chassis, 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 S.W. -KIT, 13 to 80 metres without
coil 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. All -brass Construction,
15 mmfd., 1,'6 ; 40 mmfd., 1/7 ; 100 mmfd., 1/10 ;

;160 mmfd., 250 mmfd.,2/6 Double Spaced 15 mmfd.,
219; 40 mmfd., 3/6 ; S.W.H.F. Chokes, 9d. ; screened,
1/6. All -Brass S.W. Condensers with integral slow-
motion .00015 Tuning, 4,3 ; .00015 Reaction, 3/9.
UTILITY 4" MICRO -CURSOR DIALS. Direct and
100: 1 ratio, 3/9 each.

Premier Battery Chargers. Westinghouse Rectification.
Complete Ready for use:
To charge 2 volts at I amp. 10/-..

6 11 IS 18/6.
, 6 1 19/6.12 1 21/,

6 , 2 32/6.

SHORT-WAVE COILS, 4- anti 6 -pin types, 13-20,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit
Special set of S.W. Coils, 14-150 metres, 4/- set with
Circuit. Premier 3 -band S.W. Coil, 11-25, 19-43,
38-86 metres. Simplifies S.W. receiver construction,
suitable any type circuit, 2/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.

(Continued [coin column 1).
Hunts Cardboard Electrolytics. Metal Shrouded,
500 -volt Peak. 450 -volt working. Separate Negatives,
2/6d. each.
Hellesens 10 mid., 250 -volt working, Cardboard Elee-
trolytics, 9d. each.
Muirhead Tubular Condensers, 1 mfd., 375 -volt working,
1/. each. .1 mid. ditto, 41d. each.
S.P.S.T. Toggle, 7d. each.
Speaker Transformers, Pentode Type only, 2/6d. each.
Huge purchase 1 Watt Resistances, well-known Makes,
4/- gross, mixed. No duds.
Bryce Mains Transformers, standard for the season.
These Transformers are British made, and are fully
guaranteed for 6 months.
350-0-350, 120 inst.' 2-0-2 volts 2.5 amp., 2-0-2 volts

4 amp., 10/6d. each.
350-0-350, 150 nisi., 2-0-2 volts 2.5 amp., 2-0-2 volts

4 amp., 2-0-2 volts 2 amp., 11/6d. each.
500-0-500, 150 2-0-2 volts 2.5 amp., 2-0-2 volts

4 amp., 2-0-2 volts 2 amp., 2-0-2 volts 2 amp., 17/6d.
each.

All Windings Centre Tapped.
Bryce Mains Chokes.
30 Mrs, 40 m.a., 500 Ohms, 4/6 each.
40 Ilys, 60 111.a., 500 Ohms, 6/- each.
40 Ilys, 150 m.a., 400 Ohms, 10/6 each.
80 Hys, 60 m.a., 2,500 Ohms, for speaker replacement,
etc., 6/Gd. each.
Huge purchase of Wet Electrolytic Condensers, by well-
known manufacturer. Following types available :-
8 Mid., Metal Case, single -hole fixing, wet electrolytics,
complete with Locking Nut, 450 -volt working, 2/ -
each.
16 Mid., 320 -volt working, ditto, 1/103. each.
25 Mfd., ditto, 1/10d. each.
50 Mid., 35 -sett working, One -hole Fixing, Metal
Can, 1/6d. each.
Tubular Condensers, Wire End type, by well-known
manufacturer. Sizes up to 0.1. 4/d. each, 4/- per
dozen. -
Push -back connecting wire, 10ft. lengths, 3d. each.
Bell Transformers, British made, 2/9d. each.
P.M. Speakers, by well-known manufacturer, 71 -in.
Cone, Pentode Transformer, 9/6d. each.
Ditto, Less

well-known

l

manufacturer,

Extension, etc.,
7/11d. each.
1 watt resistances,
31d. each, 3/- per dozen.
Special purchase ex Aerodyne Maine Transformers,
Unshronded, 350-0-350, 100 m.a., 4 volts 4 amp.,
4 volts 2 amp., all Centre Tapped, 5/- each.
Lissen R.C.C. Units, Brand New, Boxed, 6d. each.
Lissen 126 k/c I.F. Transformers, Brand New, Boxed,
1;3 each.
Lissen Class B Hypernik Transformers, ratio 1-1,
Brand New, Boxed, 1j3 each.
Lissen Universal iron Cored Coil, with Reaction,
Brand New, 2/11d. each.

Set of four 4 -pin Short -Wave Coils, 13 to 26 metres,
22 to 47 metres, 41 to 91 metres, 79 to 170 metres,
4/11d. per set.
Plessey Midget 3 -gang Condensers, three .0005 sections,
Straight, Unscreened, size approximately 2jiu. square,
2/- each.
Plessey 3 -gang Geared Straight Condensers, three .0005
sections. Straight. 2,6d. each.
Magnum Multi Switches, 4 Positions, Silver Contacts,
etc., 1:3d. each.
Listen Intervalve Chokes, Brand New, Boxed, 1/6d.

Centralabeach. Volume Controls, Long Spindle, fitted with
Switch, Brand New. 1,000, 5,000, 10,000, 25,000,
50,000, 250,000, 500,000, 2/6d. each.
Special purchase Centralab 5,000 Ohm Volume Controls,
complete with -Switch, limited quantity to clear at
1/- each.
Coal and Flame effect Electric Fires. 2 k.w, type ;
separate Switch for each Bar, listed 4 'gns. upwards.
Our Price 39/6 each.
Special purchase P.M.M.C. Speakers. 71" cone, etc.
Fitted Universal transformer, 9/6d. each.
FOR CALLERS ONLY. Large and Varied Selection
of Gramophone Records.
All orders 5/- or over, post free ; orders under 5/- must
be accompanied by a reasonable amount for postage ;
C.O.D. orders under 5/- cannot be executed. Hours
of business 9 a.m. to 7 p.m. week -days, 9 a.m. to 1 p.m.
Saturdays.
'ad. stamp must be enclosed for a reply.
RADIO CLEARANCE, 63, High Holborn,
W.C.1. Holborn 4631.

6/9 EACH. Power Transformer. Primary, 200/250;
Secondary, 4 @ 4 amp., 4 volt 2 amp.,

350-0-350 @ GO ma.
8s. 9d. each. Primary, 200/250; Secondary, 6.3 v. @
amp. ; 5v. @ 2 amp., ; 350-0-350 @ 80 ma.
14s. Gd. Goodman'a 1938 Permanent Magnet Moving
Coil Speaker, 8" with universal transformer.
19s. 6d. as above, with 10" cone.
-Radiographic, Ltd., Gil, Osborne Street, Glasgow.

FERRANTI tin. Instruments, 1,000 o.p.v.
0-100 ma -10-250 v., 30s. ; 0-7.5-30-150 v., 25s. ;

0-250 v. rectifier type, 40s. Cash or C.O.D.-Wilkinson,
10, Vicarage Street, Oldham.

S.T.900 Specified Kits, including Specified
Valves, 10 B.T.S. Coils, Ivorine

Dial, and Blueprint , / 19/ 0. A.C. Versions, £8/15/0.
-Servwell Wireless Supplies, 64, Prestbury Load,
London E.7.
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En Es. ineer
Write, TO -DAY Jo;
this great Guide, con- Gcltaining world's widest
choice of home -study
courses in engineering
covering all branches,
Including Radio, Tele-
vision, Sound Repro-
duction, etc., and s
which alone gives the UCCESSRegulations for Quali-
fications such asA.M.I.E.E.,A.M.I.R.E.,
A.M.I.W.T., C. ik G.,
etc. Training until
SuccessfulGuaranteed.

THE TECHNOLOGICAL
INSTITUTE OF
GREAT BRITAIN,
42, Temple Bar
House, Landen,E.C.4.

(Founded 1917.)
20,000 Successes.

de
To

aid 50/- WEEK LY
t7 tjCwt -ea ltiet94

Charge aceumulaters in your spare
time.

Complete Ch , Incorporating
Westinghouse Metal Rectifiers.

Will , barge 84 accumulators weekly.
Price £4. 4 . 0

or 81- monthly.
Send for full particulars.

M.P.R. ELECTRICAL CO., 252, Victoria Road,
Romford, Essex.

200
Courses

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

SOUTHERN RADIO'S Guaranteed Wireless Bar-
gains, post paid.

upLESSEY 3 -valve Battery Sets, complete 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

(complete sealed cartons); universal A.C./D.C. model,
£7/10/-.

GARRARD A.C. Radiogram Units, with pick-up
and all accessories, in sealed cartons; 421-.

TELSEN (1937-38) Components, iron -core coils
W.349 (Midget size), 3/6. i,% 477 (triple ganged,

for band-pass or straight circuits), 1416; WA76
(triple ganged superhet), 14/6. W.478 (twin ganged),
9/-; all ganged coils complete on bases, with switch;
I.F. transformer coils, 4/6; dual range coils, 2/9.
with aerial series condenser, W.76, 3/9.

TELSEN A.C./D.C. Multimeters, 5 -range (tests any-,
thing radio or electrical), 8/0; loudspeaker

units, 2/6; Ace (P.O.) microphones, complete with
transformer ready for use with any receiver, 4/6;
headphones, 4,000 ohms, 3/- pair.

VALVES.-Full range for American receivers, 6/-
each.

MORSE Tappers, complete radio -telegraph set
(flasher, buzzer and tappers), with batteries,

bulb, code, 3/-.
BARGAIN Parcels of Assorted Components, in-

cluding coil, resistances, condensers, chokes,
wire, circuits, etc.,value 21/-:5/- per parcel.
SOUTHERN RDIO, 323, Euston Rd., London,

N.W.1 ; and 46, Lisle St., London, W.C.1. All
mail orders to
SOUTHERN RADIO, 323, Euston Rd., London,

N.W.1 (near Warren St. Tube). 'Phone : Euston
3775.

CABINETS

MANUFACTURERS' surplus cabinets for Radio-
grams, Radio sets and Loudspeakers. Large

and varied stock. Inspection invited, or send par-
ticulars of your requirements, with measurements of
chassis. Photos sent for selection. (No catalogue.)
-II. L. Smith & Co., LW., 287-289, Edgware Road
London, W.2. (Pad. 589L)

PRACTICAL AND AMATEUR WIRELESS

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

VAUXHALL.-Polar Midget condensers, 2 -gang,
V Os. 8d.; 3 -gang, 8s. 9d.; 4 -gang, 13s. 6d.

Polar full vision liorizontai drives,. Se.
VAUXHALL, Hivac valves, entire range, full dis-

counts. Polar station -named scales for hori-
zontal drives, Is.

/AUXIIALL. T.C.C. electrolytic condensers, 8 mfd.
V and 4 mid. 500 volt, 2a. 6d. 50 mfd. 50 volt,

3s. 01.

V AUXFIAT.L. Tron-cored coils, 3 -gang, on base,
-with circuit, 17s. 7.B, drives with station

named scale, Is. 01.
VAUXHALL. Magnavox and Rola P.M. speakers.

7in. cone 10s. lid. ; 10in. cone, 22s. Energised
models, 2,500 field coils, 7in., 12s. 6d. , 10in.; 17s. 6d.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Temple Bar 9338. Send postcard for free list.

Post paid 2s. and over, or C.O.D.

BANKRUPT
Bargains.-List free, All brand new

B goods. Philco all -wave battery sets 1938, E8/15/0
models, £4/15/0. Decca model 55 A.C./D.C. portables
all -wave, 5gns. Decca model 77 all -wave 5v. A.C.
superbets, £5110/0. I)ecca AW5 5v. superhet all -wave
A.C., £S/17/e. Brunswick A.C./D.C. BPU/I trans -
portables, list 1938. 12igns. for £6/15/0. Brunswick
6v. A.C. 1938 4 baud superhets, 7gita. Many others.-
Butlin, 6, Stanford Avenue, Brighton.

VALVES

PIM,C0 Tubes in scaled cartons, 48. 6d. each : 32,
24, 19, 15, 12A, 6E7, 11160, 1E7EG, 1A6, 35,15,

47, 83.
3s. 3d. each Post Free. All Popular types American
tubes.-Radiographic, Ltd., 66, Gabor' e Street,
tuascow.

AMERICAN Valves in Sealed Cartons, all types,
5/6, post paid.-Valves, 601/3, Harrow Road,

N.W.10.

LOUDSPEAKER REPAIRS
LOUDSPEAKER repairs, British, American, any

make, 24 -hour service, moderate prices.-
Sinelair Speakers, Alma Grove, Copenhagen Street,
London, N.1.

REPAIRS
to Moving Coil Speakers, Cones and Coils,

fitted and rewound. Fields altered. Prices
Quoted including Eliminators. Loudspeakers Re-
paired, 4/-. L.F. and Speech Transformers, 4!- post
free. Trade invited. Guaranteed. Satisfaction.
Prompt Service, Estimates Free.-L.S. Repair Service,
5, Ballwin Grove, London, S.W.12. Battersea 1321.

BATTERY CHARGING PLANT
-vVOLT amp., 8/6, 1 amp., 12/6, 2 amps., 111,15.

G 6 volt la., 15/-, 2 amps., 25/-. Steel cases,
metal rectifiers; Just plug-in, tit spades, switch -on !-
Brighton Radio Service, 24, Middle Street, Brighton.

TUITION
MAKE YOUR HOBBY your career or increase its

interest tenfold. Britain's Best College,
approved by the Inst. Rad. Eng. and leading Radio
firms, provides complete training in Radio Engineering
by post or day class. Full details from " P.R.W.,"
LONDON RADIO COLLEGE, Grove Park ltd.,
London, NV.4 (Chiswick 3244).

"
R.T.I."-established

1929 --still lead. Get
free particulars latest Radio and

Television courses; postal and private.-Radio
Training Institute, 40a, Earl's Court Road, London.

SITUATIONS VACANT
CNGINEERING--UNIQUE OFFER. Our new
r_. 1938 GUIDE explains how all the hest posts are
secured. It shows how to obtain such valuable quali-
fications as A.M.I.C.E., A.M.I.Mech.E.. A.M.I.E. E., etc.
and describes numerous Diploma Courses for entrance
and promotion in Draughtsmanship; Electrical, Aero,
Wireless. Auto, etc., Engineering ; Govt. Service, etc.
For FREE copy and details of remarkable SUCCESS
GUARANTEE write National Institute of Engineering
(Dept. 12), Staple Inn Bldgs., W.C.1.

WANTED-ambitious young men to prepare for
well -paid posts in TELEVISION, the great

career of the future. Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, NV.1.

DRAUGHTSMEN.-Numerous vacancies in En-
gineering, Building, G.P.O., etc., for men age

17-40. Exp. unnecessary if willing to learn. Details
of openings, salaries, etc., FREE on application to
N.I.E. (Dept. 371), Staple Inn Bldgs., W.C.1.

iii

ALL.MAINSALLWAVE
SIX (With R.F. Stage)

Complete
with valves,
fittings, etc.

-

A De -Luxe 6 -valve receiver-performance equal to
many receivers employing at least 8 valves. High
performance on all three wavebands, even under moat
difficult reception conditions. Enthusiastic reports
from foreign and colonial users.
Special features : Stout cadmium -plated 16 -gauge
steel chassis. Iron -cored I.F. coils, Litz -wound tuning
coils. 3 wave -ranges cover 16.5-2,000 metres. Illumin-
ated " Airplane " dial with principal station names.
Variable tone control and volume control both opera-
tive on radio and gramophone.
Circuit in brief :Pre -selector, radio frequency amplifier
(operative on all wavebauds),.trlode-hexode frequency -
changer, 1.F. amplifier, double diode detector (applying
A.V.C. to preceding valves), and L.F. amplifier, 3 -watt
pentode output.

',rimed terms on sppaosNoa. , Demonstrations Daily, 1

Cash seith order so 7 dolls' approval. Complete illustrated catalogue,
with technical data and cirn,ii diaorams, on receipt in stamps,
or abridged list of McCarthy chassis types free of thaw.

McCAR11-1-1Y VATIC ILTD.
44a, Westbourne Grove, London, W.2.

Telasharte Eausw.ater 3201,2.

Says Smithy,"Now
i here is a clue

t That is really quite
simple to do;

For it says: When
you wire

Your set you
require

This aid' - Why
it's FLUXITE,
how true ! "

See that FLUXITE is always by you-in the
house-garage-workshop-wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers-in tins,
4d., ed., 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 CYCLISTS! Your wheels will NOT
keep round and true, unless the spokes are tied
with fine wire at the crossings AND SOL-
DERED. This makes a much stronger
wheel. It's simple-with FLUXITE-but
IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the solder-
ing job instantly. A
little pressure places
the right quantity on
the right spot and one
charging lasts for ages.

Price 1/6

ALL MECHANICS WILL HAVE\ s^-1.-.

XITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS,
BERMONDSEY STREET, S.E.I.

as
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Television in the Cinema

IN THE MARCH

The recent activities and
demonstrations in con-
nection with Television
Pictures portrayed on big
screens has brought
cinema television to the
fore once more. In this
month's PRACTICAL
MECHANICS a survey
is made of the develop-
ments lea ding up to
this latest marvel of

television.

RACTI CAL
Of all Newsagents and

MECHANIC
Bookstalls, or by post
8d. from the Publisher,
George Newnes, Ltd.,
Tower House,Southamp-
ton Street, Strand,

London, W.C.2.

George Newees, Ltd.

Other ccrtents irclude :

THE MONTH IN SCIENCE
AND INVENTION.

WHAT SHAPE IS THE
EARTH ?

LUMINOUS PHOTOGRAPHS-
Some Practical Methods of

Producing Them.

THE TECHNIQUE OF THE
WATCH TRICK.

THE BRITISH STEAM
LOCOMOTIVE.

MODEL AIRCRAFT TOPICS.

Published every Wednesday by GEORGE NEWNES, LI3IITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England by
THE NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTCH, LTD. South
Africa: CENTRAL NEWS AGENCY, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum, six

months, Ss. 101. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.



Practical and Amateur Wireless, March 19th, 1938.

AN ULTRA -SHORT-WAVE CONVERTER---parg

" GEORGE
N EWN ES
Paticatioir

Vol. 12. No. 287. I

11arch 19th, 1938.

EVERYMAN'S WIRELESS BOOK
By F. J. CAMM, (Editor "Practical and Amateur Wireless," etc.)

A Radio Consultant for the Listener, Expert and Amateur Constructor, explaining 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.
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TYPE KT32
CHARACTERISTICS

Heater current 0.3 amp.

Heater voltage 26 volt.

Anode voltage 135 max.

Screen voltage 135 max.

Anode current 75 m.a. max.

Screen current 5 m.a.

Anode dissipation 10 watts

Mutual conductance ... 9 0 m.a./volt

PRICE 1316 EACH
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ISSold By All Radio Dealers

12 WATTS OF UNDISTORTED POWER

OUTPUT AT 135 VOLTS H.T.

TYPE KT32
(for D.C. and D.C./A.C. Amplifiers and Receivers)

The Osram KT32 is an aligned grid " beam " power
Tetrode specially designed to give a large undistorted
power output at low H.T. voltages of the order of
110 to 135 volts.

In a push-pull circuit it is possible to obtain an output
of 4 watts for a pair of valves at an H.T. voltage as low
as 110, or 7.5 watts at 135 volts.

The KT32 is extremely efficient due to the aligned
grid feature, the, screen current is only 5 m.a. per
valve under maximum condition of output.

Idea! for Universal amplifiers required to operate
on all supply voltages down to 110 D.C.

For series heater running with other valves in the
0.3 amp. International range.

The" International " Self -locating Octal base is fitted.

OSRAM VALVES DESIGNED TO ASSIST THE DESIGNER

Made in England

Advt. of The General Electric Co., Ltd., Magnet House, Kingswcy, London, W.C.2.
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ROUND the WORLD of WIRELESS
Portable Design

DURING the summer months many
listeners find a need for a set which

may easily be carried about, either as part
of a hiker's equipment or as part of a
cyclist's equipment. We have already
designed several receivers of this type, and
in this issue give yet another design, which
possesses certain novelties not found in
previous receivers. It utilises four of the
special Midget valves, and is designed to
be carried in a small waterproof case, with
the necessary H.T. supply in a separate
case. This enables the load to be shared
by two people, although if desired it could
all be accommodated in one case. There are
several novelties in the design of this
receiver which the keen constructor will
find of great interest-the method of com-
bining the on/off switch with the tuning
control, and the medium/long-wave switch-
ing, by means of a Clix loudspeaker control
panel, being only two of these interesting
points. The receiver is economical in
operation, and ordinary dry cells are
specified for the L.T. supply. With five or
six feet of wire good loudspeaker signals are
obtainable in the centre of London, and
thus in country districts unscreened by the
tall metal buildings which are found in the
cities really good signals should be obtained
from several stations. The receiver is easy
to handle, there being only two controls,
and the main constructional details will be
found on pages 14 and 15 of this issue.
Ray Ventura Broadcast

THE well-known French band leader
Ray Ventura is paying a flying visit

to this country during March and will be
giving a broadcast on March 28th on the
National wavelength. He is also appearing
with his band, the Collegians, at the Odeon,
Guildford, on March 26th.
A Television Bar

ANEW idea has been introduced at the
Woolwich Empire, where Teddy

Glanvil has established what he calls a
Television Bar. At the back of the circle
the patrons can see and hear the acts which
are performing whilst enjoying their re-
freshments.

Esperanto Broadcasts
THE National Broadcasting Service in

Eire, after several experimental broad-
casts, has now decided to introduce the

international language as a regular pro-
gramme item.

Novel Microphone Arrangement
AT the Severance Hall, in Cleveland,

Ohio, a large gong has been erected
with a crystal microphone of Brush manu-
facture near it. This is fed to an amplifier
giving an unusual sound circuit. It is
employed for calling members of the
orchestra to their places, signals the
audience into the auditorium and serves as
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the tone used by the orchestra for tuning
their instruments.

Ferranti Test Meters
THE recent increases in the prices of raw

materials has resulted in correspond-
ing increase in the prices of a number of
components, and now Messrs. Ferranti
announce that the prices of their small
ammeters and voltmeters have also been
increased. The rate of increase varies and
new price lists are being prepared.

Ruckzuck Broadcasts
AN idea which is popular in Germany is

to relay two bands playing alternate
numbers from different places. This is

known as a Ruckzuck broadcast, and the
B.B.C. is reported to be making arrange-
ments to provide a similar idea in the
spring quarter. One of the two bands
taking part will be playing. in London,
whilst the second, playing every other
number, may be located in some other
European country or in the United States.
Full details will be announced. when re-
leased.

Animal Defences
IN the National on March 16th Professor
I Munro Fox will explain some of the
interesting methods of defence and protec-
tion adopted by animals. He will explain,
for instance, how a lizard which is caught by
its tail will shed the tail to escape, and how
for a similar reason the popular crab will
shed a leg.

Youth's View on Programmes
OWING to recent criticisms by young

people the Northern Talks Depart-
ment has arranged for a series of three ten-
minute  talks by young people on their
views of things in general. The first of
these talks will be given in the Northern
programme on March 22nd, and will be
repeated in the National programme on
March 24th.

Spring in the Air
AT this time of the year spring is the

general topic, and a special pro-
gramme entitled Spring on the Air " is to
be given in the Scottish programme on
March 26th. Spring flowers, spring onions,
spring fever and spring mattresses will all
find a place in the programme, which is
described by Howard Lockhard, who is
responsible for the pun and the programme,
as a seasonable miscellany in song and
sketch.

Special Broadcast from Vienna

ON April
24th, Vienna (Austria), between

G.M.T. 19.00-20.30, will offer a special
radio programme entitled The Call of the
Fatherland to its nationals resident overseas.
In addition to the transmission on medium
wavelengths from the home broadcasting
stations, the entertainment will be heard at
G.M.T. 11.00 through PHI, Huizen (Hol-
land) on 16.88 in. (17.775 me/s), directed
towards Asia and the Far East.
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ROUND the WORLD of WIRELESS (continued)
Short-wave Radio in Swiss Mountains

SHORT-WAVE radio was recently tested
in the Swiss mountains for use by

Ski-ing Rescue Brigades and the Swiss
Army. Portable receiving and transmitting
" stations " were " worn " by the skiers
during the tests  and radio direction -
finding apparatus was brought into
use to locate the
" casualties." An
aeroplane, which
received in-
structions while in
the air by radio,
went to the rescue.

Sunday Pro-
grammes
WE are in-

formed that
on and after April
24th a programme
will be broadcast
every Sunday
morning loctween
10.45 a.m. 1 and
12.30 p.m. The new
programmes will
follow the morning
service and the
weather forecast, at
present broadcast
on Sundiys from
Droitwich only be-
tween 9 . 3 0 and
10.45 a.m. They
will be of a light
character, on the
lines of those now
broadcast on
Sunday afternoons.
Upon their intro-
duction the whole
Sunday morning
programme from
9.30 onwards will
be radiated by
Droitwich and
Regional trans-
mitters.

Britain's Battle
Fleet
WITH the Navy Estimates very much

in the air at the moment, the
broadcast by Lord Strabolgi, who is one of
the official speakers on naval questions
in the House of Commons, will be of particu-
lar interest.

Among subjects with which Lord Stra-
bolgi will deal are the controversy regarding
the effectiveness of the giant capital ship, the
British Admiralty's preference for smaller
battleships, the Washington Naval Agree-
ment of 1921, and the Naval Conferences
of 1930 and 1936. The dock and canal
question, the influence of the torpedo on
battleship construction, and the relative
virtues of various gun calibres will also
be dealt with in a talk of both topical and
general interest.

" Going Greek "
FOR three quarters of an hour on the

night of March 16th the B.B.C. is
to broadcast on the Regional wavelength
an excerpt from " Going Greek," the musical
show in which Firth Shepherd presents
Leslie Henson at the Gaiety Theatre.
The programme, one of the series of " Tunes

INTERESTING and TOPICAL I
NEWS and NOTES

,1141100.=1.1.1111.1111004/1111,114111/411MPII.1111,0411=r11.10.0011b

of the Town," will be compered by Anthony
Hall.

A temporary transmitting station in the Swiss Mountains sending
out a call for assistance during recent tests.

City of Birmingham Orchestra
THE City of Birmingham Orchestra's

concert on March 20th will be their
last of. the Season of Sunday concerts at
Birmingham Town Hall. Leslie Heward
will conduct. The programme will include
Dvorak's Fourth Symphony.

Dance Cabaret
DANCE Cabaret will come from the

Royal Bath Hotel Ballroom, Bourne-
mouth, on March 16th, when the artists
will include : Cecil Johnson, " The Comedy
Commentator " ; the Music Hall Boys ;
and dancing to Billy Bissett and his Cana-
dians, with the Canadian Capers and
Alice Mann.

Halle Concert

SIR
THOMAS BEECHAM is to conduct

the Halle Orchestra on March 17th
in a programme which will include Delius's
" Sea Drift " and Mozart's Symphony
No. 38 in D (K.504). The concert opens
with Brahms's Tragic Overture. Dennis
Noble will be the baritone soloist in " Sea

Drift." The Orchestra will be lea by
Alfred Barker, with Herman Brearley as
Chorus Master.

Cabaret from Torquay
THE artists in a programme of Dance

Cabaret which will be broadcast from
the Imperial Hotel, Torquay, on March
24th, will include : Howard and Vivian,
" Entertainers at the Piano " ; Kenneth
Blanc, 'comedian ; Three in HarmonY,
"Elva, Yolande and Dorothy "  and Cliff
Gwilliam and his Dance Band. Cliff
Gwilliam. has broadcast several times
from Rhyl, where he conducts the orchestra
during the summer season. It will he the
first broadcast to be included in West
of England programmes from the Imperial
Hotel.

Music from the North

NORTHERN
music programmes on

March 22nd will include the Man-
chester Tuesday Mid -day Concert, when
Lucy Pierce (pianoforte) will play a Schu-
bert sonata. Jack Hardy's Little Orchestra
will give a programme of light music
-for Regional listeners and, in the Liverpool
Philharmonic Concert, which Sir Henry
Wood will conduct, Cyril Smith will play,
with the Orchestra, Rachmaninoff's third
piano concerto, while Rachmaninoff's third
'vmphony will be heard in the 'second
half of this programme.-

A Revue in Miniature
MARTYN C. WEBSTER will compew

one of his " Follow On " programmes
on March 22nd. These are revues in
miniature, and the numbers are so linked
that one subject suggests the next. The
author-Edward J. Mason-and the com-
poser-Basil., Hempseed-have both done
a good deal of writing for radio. The
artists engaged are Dorothy Summers,
Marjorie Westbury and Doris Nichol',
Hugh Morton, Lester Mudditt and David
Fenton, with Jack Hill and his Orchestra.
The show will be repeated the following
afternoon (March 23rd).

5-13 RE IS !
PROBLEM No. 287.

Atkins built a superhet, using all standard
i components. He was very careful to obtain
t ganged matched coils, I.F. transformers, and

a superhet gang condenser designed for thik
1 same frequency, but in spite of this he could
; not gang the receiver: He borrowed a eali-

brated oscillator and found that it was im-
possible to trim the set. He accordingly 4

returned the coils to the makers-assuming
; that they were faulty. They were returned t

and reported O.K. What was the troublei
with the set, which was built exactly to the i

; coils and valve makers' specification? Three i
books will be awarded for the first three ;

;i correct solutions opened. Address your
envelopes to the Editor, PRACTICAL AND t

P AMATEUR WIRELESS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 287 in the top left-hand corner t
and must be posted to reach this office not
later than the first post on Monday, March t
21st, 1038.

Solution to Problem No. 286.
The smoothing condenser connected on the mains

side of the smoothing choke had broken down in
Smithson's receiver and had short-circuited. This,
of course, shorted the rectifying valve.

No reader successfully solved Problem No. 285. and
accordingly no books are being awarded this week.



March 19th, 1938 PRACTICAL AND AMATEUR WIRELESS 3

Technical Fundamentals -4
The Various Problems Connected with Selectivity are Discussed in This Fourth Article of the Series

WE will commence our consideration
of the important subject of
selectivity by dealing with the

case of a single H.F. tuned circuit. Towards
a n internally injected high frequency, e.m.f.,
the circuit presents an impedance which
is minimum at the resonant frequency,
and which rises in value as the
applied frequency is taken farther from
resonance, either up or down. Assum-
ing that the circuit is tuned to the carrier
frequency of a wanted signal, and knowing
that unwanted signals will have different
carrier frequencies, it is clear from the fore-
going that the circuit exercises some
discrimination between the wanted and
an unwanted signal. The characteristics
of the circuit as regards this signal " selec-
tion " property is termed its " selectivity."

For the present we will look at the matter
of selectivity only from the point of view of
the prevention of interference by unwanted
signals ; other considerations will follow
later. The first obvious practical complica-
tion that comes to mind is the possibility
of an unwanted signal e.m.f. having very
much greater amplitude than that of the
wanted signal. In such a case there is the
risk that although the unwanted signal
meets the greater circuit opposition it may

 produce stronger oscillations in the circuit
than those of the wanted signal. This is
enough to suggest that the characteristics
of the circuit should be such that the
impedance rises very rapidly with departure
of frequency from resonance. As will be
appreciated later, complications come in
here.

The selectivity characteristics of a circuit
can be detailed in various ways but un-
doubtedly a graphical diagram gives the
information in a form that can be most
readily appreciated. Fig. 6 is an example
of one kind of graph (Ignore the dotted
curve at present.) It is to be assumed
that the H.F. circuit is kept tuned to a
constant frequency and that .an. e.m.f. of
constant amplitude, but of variable fre-
quency, is injected into it. The voltage
built up across the circuit by the oscillations
at various frequency values is measured,
and these voltage values are plotted against
frequency. As we are interested only in a
fairly limited range of frequencies centred
on the resonant value, it is convenient to
make the frequency scale show kilocycles
off resonance (with a centre zero point for
the resonant frequency itself).

In Fig. 6 let Fn and F1 correspond to the
frequencies of the wanted signal and an
unwanted signal, respectively. For equal
e.m.f's, A will represent the output from
the wanted signal, and B the output from
the unwanted signal. The radio A/B is
of great importance. Incidentally, this
ratio gives the number by which the output
voltage at resonance must be divided to
give the output voltage of the unwanted
signal, and so many times down at so
many kc/s off tune " is a useful method of
indicating the selective properties of a
circuit. It will be understood, however,
that a number of different frequency points
must be specified if a clear idea of the cir-
cuit's selectivity is to be obtained. That
is why a graph is so convenient.

The narrower the graphical curve (i.e.,
the more " peaky " it is) the greater is the
selectivity indicated.

Factors Controlling Selectivity
Of close interest to the amateur experi-

menter is the question as to what governs
the selectivity. The whole matter hinges
upon the variation of the impedance

s/R2 (coL...-I/coC)2
with changes of frequency.

The reactive component (coL,---I/NC),
of the impedance is obviously a function of
frequency, and as a few simple calculations
would show, the greater the ratio L/C the
greater will be the variation of (c0L-..-00C)
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Fig. 6.-A graphical diagram representing
characteristics of a circuit.

with frequency changes. So one factor
governing selectivity will be the ratio of
the inductance to the capacity. This leaves
the resistance to be allowed for.

H. F. resistance normally increases with
increase of frequency, as already stated,
but over the range of frequency variation
that is associated with such a curve as that
of Fig. 6 we can regard any change of
resistance as being small. It is to be under-
stood, however, that it will not be permis-
sible to neglect resistance changes unless
the tuning of the circuit remains constant.

If we regard R as being approximately
constant, then we can see that it must have
a steadying influence upon impedance
variations (with frequency). Therefore,
the greater the value of R the less will be
the selectivity. Furthermore, the greater
the value of R the smaller will be the output
voltages at all frequencies, including that
of resonance. Again, an increase of R (say
by deliberately adding resistance to the
circuit) would reduce the output at
resonance to a greater extent than that at
some frequency off resonance.

In Fig. 6, the dotted curve corresponds
to a case where the L/C ratio is the same
as for the full -line curve, but R is greater.

Selectivity is greater the greater the ratio
L/C and the 'smaller the value of E, i.e.,
the greater the value of I/R. This indicates
a very close connection between the
selectivity of a circuit and its magnification
at resonance.

Magnification = WL/R
At resonance w =',/s/L7

the selectivity

Substituting I/s/I,C for as in the magnifi-
cation formula gives us

(91, I
R Rs/ C

Still confining our attention to the single
H.F. tuned circuit let us consider what is
involved when it comes to a question of how
to get the maximum selectivity. It may
appear that it is merely a matter of making
L high, C low and R low, and in many
respects this is so, but there are practical
complications. First of all, assuming

variable condenser tuning, the
importance of tuning range
must not be ignored, and this
will impose practical limitations
upon the range of values from
which both L and C cen -be
chosen. - Again, R tends to
increase with increase of L,
and may do so disproportion-
ately, so the choice of suitable
value for L is normally quite a
narrow one.

B is, of course, the effective
H.F. resistance of the circuit
and, without taking shunt
damping into account at the
moment, it can be said that
the tuning coil generally con-
tains the major part of the
total H.F. resistance. As a
consequence, is very
much wrapped up in the

30 matter of selectivity. As far as
the coil alone is concerned
high selectivity demands a
high Q value (Q=coL/r, where
r is the coil's H.F. resistance).

Shunt Damping
We have been considering a single H.F.

tuned circuit, such as that of Fig. 7. This
circuit inevitably has. resistance, and Fig. 8
is a theoretical equivalent, diagram drawn
to emphasise the existence of the resistance.
R in Fig. 8 represents, theoretically, the
-total H.F. resistance of the circuit.

In the usual practical case the H.F.
circuit will not be an isolated one, but will

Figs. 7 and 8.-' -Simple H.F. tuned circuits.

be connected to other apparatus, and we
generally have to allow for some value
of resistance, or impedance, which is in
shunt with the H.F. circuit. The plain
resistance case is illustrated in Fig. 9, R1,
the external shunt resistance across the LC
circuit will definitely cut down both the
magnification and the selectivity of the
latter. In fact, the effect of RI will be
exactly as though the internal resistance
of the LC circuit had been increased.
Fig. 10 is theoretically equivalent to Fig. 9,
r representing the additional resistance
which is effectively " thrown " into the
LC circuit by the external shunt resistance
111, while R represents the resistance of
the LC circuit itself.

(Continued overleaf)



-4 -PRACTICAL AND AMATEUR WIRELESS March 19th,.1938

TECHNICAL FUNDAMENTALS
(Continued from previous page)i

It should be noted that, at the resonant
frequency,

rL
CR1

In a more complex shunt impedance
case we would find that the reactive com-
ponent of the impedance affects the tuning
of the H.F. circuit, while the resistive
component effectively increases the resist-
ance of the latter.

Generally, the effect of resistance shunted
across an H.F. tuned circuit is to be
regarded as undesirable, even though it
may be unavoidable, but should it so
hil:)pen that it is necessary to cut down
the magnification and selectivity of a tuned
circuit, then a resistance shunt can prove
to be very helpful.

Using Several Tuned Circuits
Still keeping to the sole idea of preventing

interference between stations, we must
now face up to the fact that the best
selectivity obtainable from a receiver with
only one H.F. tuned circuit is actually
not very good.

Shunt damping and other effects due to
causes external to this one tuned circuit
will inevitably keep the selectivity to a low
order. In any case, the maximum coil
L/r ratio has its practical limitations.

It is necessary to keep in mind that when
it comes to a matter of distant reception
the requirements for the prevention of
interference are rendered all the more
stringent by the fact that it is necessary to
allow for the possibility of the wanted
signal (at the aerial) being of much less
amplitude than some unwanted signal of
" adjacent channel " frequency.

A great improvement in selectivity will
be obtained if the signals are made to pass
through several tuned circuits before
reaching the detector. If one tuned circuit
cuts down an unwanted signal relative to
the wanted signal, then it is obvious that
if the output of this circuit is caused to
energise a second tuned circuit the latter
will still further increase the ratio of wanted
to unwanted signal. We are not neces-
sarily referring to the case of coupled
circuits. Strictly speaking, " coupling "
involves some form of impedance common
to two circuits, but such cases have a special
story of their own, which will be discussed
later.

If two tuned circuits are so arranged
that the output of one can excite the other,
without common impedance being involved,
the two circuits are said to be " in cascade,"
and this is the case in which we are in-
terested at the moment. The outstanding
practical example is that of a tuned grid
circuit and a tuned anode circuit associated
with an H.F. amplifying valve. There is
the complication that the inter -electrode
capacity of the valve will actually couple
the two circuits, but such coupling is
incidental and, in any case, can be reduced
to very small proportions with suitable
arrangements. "

Tq add tuned circuits in cascade is one
method of gaining selectivity that is open
to the experimenter. If they are all variably
tuned circuits, however, the handling of
them may ,prove to be difficult, except
where the number is restricted to two, or
perhaps three.

If two tuned circuits have exactly similar
characteristics, and if they are truly in
cascade, then an unwanted signal output at
the first circuit of, say, " two times down
at 5 kc/s off tune " will become "four
times down " as regards the output of the

second circuit. A third circuit would make
it " eight times down."

Selectivity Over a Wave -range
With variable condenser tuning, every

change of tuning adjustment alters the
L/C ratio. This suggests that in tuning
over a wave -range the selectivity will
change, becoming greater at the higher
frequency end of the range. The changing
of the effective H.F. resistance complicates
the issue, however.

In considering selectivity at one tuning
setting we permitted ourselves to ignore
such changes of H.F. resistance as would
occur over the limited range of frequencies
involved, but we cannot ignore resistance
changes when it comes to a matter of shifting
from one part of, a wave -range to another.
The H.F. resistance of a tuned circuit will
be very appreciably different at the two
extremes of, say, the medium wave -range.
Since H.F. resistance increases with fre-
quency there is the implication here that
the selectivity will become less as the

Figs. 9 and 10.-Tuned circuits incorporating
shunt and additional resistances.

tuning is adjusted towardS the higher
frequency end of the range. In view of the
L/C ratio change having the opposite
tendency, what can we anticipate as being
the effect likely to be found in practice ?
In normal circumstances theJI.F. resistance
changes have the predominating influence,
so we can expect that the selectivity will
actually decrease as the variable condenser
is reduced in setting.

Out of all this emerges the obvious fact
that a selectivity curve gives correct
information only for a particular tuning
setting, and it is customary for the resonant
frequency to be specified against such a
curve.

Selectivity. and Quality
The question of selectivity involves

another consideration apart from that of
the prevention of interference.

The analysis of a modulated signal into
carrier and sideband components shows
that if the selectivity is so great that the
H.F. response drops rapidly from the
resonant frequency, then the sideband
components of the wanted signal are going
to suffer from attenuation. Now, if the
amplitudes of the sidebands are cut down
(and to different degrees), then the modula-
tion envelope of the oscillations applied
to the detector will not be a. replica of the
original modulation ; in other words, there
will be distortion. This sideband " cutting"

will have the tendency to decrease the
intensity .of the high notes reproduced
in relation to the low notes.

To make the response curve (assuming
that it is single peaked), so flat over the
range of frequencies centred on resonance
that the sidebands are not appreciably
attenuated would be all very well from
the point of view of quality of reproduction,
but for any degree of distant reception the
results would be hopeless. The spread of
the H.F. response would be sufficient to
lead to bad interference between stations.

We have a problem here. Still keeping
to the idea of a selectivity characteristic
of the kind shown in Fig. 6, it looks as
though freedom from interference demands
a sharp, " peaky " curve, while very good
quality reproduction demands a wide curve
with no suggestion of a pronounced peak.

" High -note" Cutting
The ways in which this problem can be

tackled depend upon the particular standard
of reception that it is required to work to.
If it is the case that considerable high -
note " cutting " can be tolerated, the
problem becomes simpler because the way
is open for a compromise. The selectivity
can be made just sufficient to prevent
bad interference between stations, the
response curve not being so sharp at the
peak that the sideband attenuation makes
the reproduction intolerable. If there is to
be no attempt at distant reception the
selectivity problem becomes very simple
because for local station (and local station
only) reception there is little need to worry
about the adjacent channel stations. The
low sensitivity which is permissible in
such a case will, in itself, act as a safeguard
against interference from distance stations
But are we bound to link up this problem.
entirely with selectivity curves of the single
peaked type ? The fact that the answer is
in the negative, opens up a most interesting
story-the story of coupled circuits.

For the H.F. response to keep sensibly
level on either side of resonance, so as to
prevent bad sideband cutting, and yet for
the response to be well down at the fre-
quency of the carrier of an adjacent
channel station, is a condition that would
be realised if the response curve was flat-,
topped (perhaps slight double peaking)
with a very rapid fall -away On either side
of the flat top. So a flat topped, steep sided
response curve represents an ideal where
the selectivity versus quality problem is
concerned, and such can be obtained under
certain conditions with coupled tuned
circuits. Even so, the present frequency
allocations of broadcast transmissions
makes matters very difficult when both
high-fidelity 'reproduction and [ freedom
from interference is desired.

After we have looked into the matter of
coupled circuits we will briefly, but more
definitely, deal with standards of reproduc-
tion in relation to H.F. response.

COASTAL RECEPTION
IN the Queen's Arcade, Hastings, is a

plaque bearing the inscription " Tele-
vision, first demonstrated by John Logie
Baird, from experiments started here in
1924." It is therefore quite appropriate
that this town on the south coast should
be one of those in which it has been proved
quite definitely that reception of the
Alexandra Palace transmissions can be
undertaken, provided the domestic instal-
lation is correctly undertaken, and a
sensitive standard commercial receiver

used. As indicative of what can be done, a
Baird T.5.0 receiver gave perfect sound and
vision the other evening during the course
of a lecture given to a special Rotary func-
tion. No difficulty was experienced in main-
taining synchronism throughout the dura-
tion of the transmission, while the picture
quality was good, and suffered but little
from electrical interference. No pre-
amplifier was found necessary, although the
distance between transmitter and receiver
was over seventy miles. .
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US FUSE!
Some Usual and Unusual Suggestions for Protecting Valves, Components
and the User of Modern Radio Receivers - - By W. J. DELANEY

THERE is an increasing realisation that
thought spent on the design of
wireless apparatus from the point

of view of protection will avoid damage
to the set, and also protect the user. It is
a common thing for a modern set to be
built without any protective device and for
bare wires to be used for wiring throughout,
and such a set may be in use daily for a
considerable period without incident. But,
in the event of a small component breaking
down the results may be serious and an
expensive valve or valves may be destroyed.
Apart from this even a modern mains set
may easily be the source of a serious shock,
in spite of the care which may be taken
when examining it. Safety devices may be
divided into two groups-the inclusion of
fuses or circuit breakers preventing damage
which may arise from overloads introduced
by damaged components or short-circuits,
and the insulation of certain leads to pre-
vent short-circuits. The removal of mains
voltages when a set is opened may also be
regarded as a very valuable safety device
and there are various ways in which this
may be carried out. In mains apparatus
also, it is important to remember that plugs
with unprotected metallic parts should not
be joined to the live side of the supply.

Fuses
Dealing first with the problem of fuses,

the most valuable components in a receiver
may be regarded as the valves. Therefore,
fuses should be included to protect these,
and the method of arranging for this will
depend upon the type of set. In an ordin-
ary battery receiver the valves would be
destroyed if a voltage in excess of the L.T.
supply were applied and, therefore, the
fuse should be included in the leads in such
a manner that an excess voltage cannot be
applied. The usual battery connections
are shown in Fig. 1, and it will be seen that
H.T.- is joined to one side of the filament
supply, and thus should the positive side of
the H.T. supply come into contact with
anything on the positive side of the L.T.
supply the total H.T. voltage would be

>
c.>

HT -F

LT -

LT -4-

Fig. 1.-This diagram shows the standard battery
connections, and how the H.F. can damage the

valves by shorting to L.T.+.

applied across the filaments, and they would
be destroyed. As the H.T. battery may be
tapped, and two or more leads used in
conjunction with the receiver, it is obviously
preferable to put a fuse in the H.T.- lead,
and this is the usual arrangement, shown
in Fig. 2. For the benefit of those who are
not quite clear how a fuse in the H.T. lead

Fig. 3.-
Additional pro-
tection may be
provided by a
fuse in the G.B.
circuit es shown

here.

will protect the filaments
it may be pointed out
that in the usual circuit
the H.T. supply is ap-
plied to valve anodes,
and the current flowing
is extremely small. In
some cases, of course, a
potentiometer may be

NAT SECTION
SHOWING ONE FUSE

Fig. 4.-Here are some
standard Bulgin fuses for

use in mains apparatus.

joined across the supply, but the flow of
current is only through the H.T. circuit.
If any lead on the positive side of
the H.T. battery comes into contact with
the L.T. positive leads the filaments would
be joined across the H.T. battery, and the
low -resistance of the filament circuit
would thus enable a very high current to
flow from the high voltage supply, and this
would destroy the filaments.

Fuse Rating
The rating of a fuse for this type of

protection should be slightly below that
current which is needed for the valves in
the set. It may be calculated by adding
together the current of each of the valves,
and then selecting a fuse rated at about

or 2-3rds of that current. In the
majority of receivers a 100 mA fuse will be
found suitable. If a high value of grid bias
is employed it may also be worth while to
include a fuse in the G.B. positive lead, as
this is also joined to the L.T. negative
lead, and thus may be regarded exactly
in the same light as the H.T. negative lead- thus place an overload on, the rectifying
an accidental connection of the G.B. valve. One of the best protections for this
negative plug to the positive side of the type of trouble, and one which will also
L.T. supply applying an excess voltage to (Continued on next page)

H

LT

. LT+

LT+

2.-Theoretical and pictorial diagram
battery connections with fuse in position.

the filaments. It will be realised, of
course, that the accidental short cir-
cuits just mentioned may arise through
an H.T. positive or G.B. negative plug
being dropped when making voltage
changes or when testing a set, and
therefore an alternative idea, which,
although cheaper, is just as effective,
is to protect the positive side of the
filament supply. Insulated sleeving
or the use of flex or other insulated
wire for this purpose may be recom-
mended, but the positive valve legs,
and the accumulator positive terminal,
are still bare, and may thus give rise
to the trouble.

Mains Fuses
In a mains receiver it ,is usual to

employ insulated leads for the heaters,
and as these are fed from a transformer
secondary which is itself soundly con-
structed there is not the same necessity
for heater protection. In a universal or
A.C./D.C. receiver, however, the in-
clusion of a fuse in series with the

F+

of

Fig. 5.-Although the L.T.-I-
wiring may be protected there is
still the filament leg unprotected.

heaters is recommended, and this may
take the form of a dial -light of the type
specially designed for the purpose. In an
A.C. receiver one of the commonest troubles
is failure of a smoothing condenser, and this
may develop an internal short-circuit, and
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USE A FUSE!
(Continued from previous page)

protect the rectifying valve against short-
circuits in the receiver, is the inclusion of .a
fuse in the H.T. negatiVe lead, and to
afford maximum protection it should be
placed as close to the centre -tap terminal
on the transformer secondary as possible.
If a flexible lead is fitted to the transformer,

H T -

Fig. 6.-A fuse to protect a rectifying valve
should be placed as shown here.

cut it off close to the transformer, and mount
the fuse near it, using the lead from the
other side of the fuse holder in place of the
original flexible lead. The value of the fuse
should be about .5 amps, and similar com-
ponents should also be included in both
leads from the mains to the receiver. Al-
though, theoretically, a single fuse on
the mains side is all that is necessary,
it is possible under certain conditions for a

short-circuit to arise in such a manner that
the single fuse will be out of circuit.

Mains Connectors
The devices so far mentioned are for the

protection of the receiver,- but it is also
desirable to protect the user, and in a battery
set the voltages available are not high
enough to do serious harm, although a
shock may be unpleasant when not expected.
Removal of the H.T. negative plug when
touching the inside of a set
will, however, prevent a
shock from being obtained.
In a mains receiver, the
mains should first be dis-
connected from the set, and
it should be borne in mind
that it is often insufficient
merely to switch off. One
side of the mains may be in
actual contact with certain
parts of the circuit and by
standing on a stone floor,
or even the capacity existing
between the body and earth,
may enable a nasty shock
to be felt. There are various
types of mains connector on
the market, and it is a simple
matter to fit these. If, how-
ever, a back is fitted to the
receiver, it is a good plan to mount one
part of the mains connector on the back
so that when this is removed in order
to get into the interior of the set the
mains will automatically be disconnected.

Some amateurs are in the habit of using
the ordinary 5 -amp. mains plugs and sockets
for connection between the set and the
mains, and although it is quite in order to
do this, make quite certain that the plug
is fitted to the receiver, and the socket
to the cabinet back. If the order of things

1 uS
I

Fig. 7. -To

is reversed the two pins on the plug will
. be live to the mains when the mains switch

is on, and thus when the lead is pulled away
from the set there are two live points
exposed.

Special mains connectors are, of course,
available from several sources, and these
are in various patterns suitable for mounting
on wooden or metal chassis, or on cabinets.
In the Bulgin range, for instance, there are
completely shrouded models in which pins

SOCKET ATTACHED
TO BACK OF
CABINET

avoid shocks when testing a mains set, a plug and
ocket may be included in this manner.

and sockets are protected under all normal
conditions, and these may also be obtained
with fuses incorporated. Two patterns,
List P.73 and P.76 have plugs Avith a larger
end fitted, and this may be used in con-
junction with a hole in a cabinet back to
provide the automatic disconnection already
mentioned and illustrated in Fig. 7.
Finally, when fitting this type of connect. x
to a D.C. or A.C./D.C. set it must be
remembered that correct mains polarity
must be maintained.

5.00.4Nam. )......111.4.1MNINIEM1.11004111.04111OHNE1.11.001.011.Mer0..111.or

Important Broadcasts of the Week
NATIONAL (261.1 m. and 1,500 m.) Offers your Child : The Building and Thursday, March 17th. -Westward Ho ! i

j Wednesday, March 16th. -Symphony con- Constructional Trades, a discussion. Number Six of a radio magazine.
cert : Last concert of the series, from the Saturday, Marchl9th.-Katinka, a musical Friday, March 18th.--Ballroorn Dancing : I

I Queen's Hall, London. comedy. West of England Championship, a corn- j
1 Thursday, March 17th. -Variety from the mentary on the finals for the hnperial !

Holborn Empire. NORTHERN (449.1 m.) Trophy, from the Victoria Rooms, I
Friday, March 18th. -La Rondine (The Wednesday, March 16th. -Saga at Storr, Bristol.

a play by C. B. Pulman. Saturday, March 19th. -Orchestral concert,!j Swallow), a lyric, comedy. Thursday, March 17th.- The Halle
I Saturday, March 19th. -A commentary on from the Colston Hall, Bristol.
I the Rugger match, England V. Scotland, Society's Concert, from the Free Trade

I
from Twickenham. Hall, Manchester. SCOTTISH (391.1 m.)

Friday, March 18th. -Northern Music Wednesday, March 16th. -A Ceilidh Even- 1

I REGIONAL (342.1 m.) Hall Parade : Variety from the Argyle ing in Ardgour, from the MacLean of i
Theatre, Birkenhead, the Palace Theatre, Ardgour Memorial Hall. Ij Wednesday, March 16th. -An excerpt from Blackpool, and the Empire Theatre, Thursday, March .17th. - Yon Antrim iGoing Greek, from the Gaiety Theatre.

I Thursday, March 17th. - Ice Hockey, Gateshead ; Concert Party programmes Days, reminiscences of people and things i

National Tournament : a commentary from the Palace Theatre, Burnley, and in Scotland in 1890. i
the Grand Theatre, Doncaster. Friday, Marcia 18th The Scottish Country, i

! on the last period of the game, Brighton
Tigers v. Wembley Lions, from the Saturday, March 19th. -Liverpool TVelsh an impression of Life in Ardgour, from j

Choral concert from the Central Hall, Ardgour.
j Sports Stadium, Brighton. !

! Friday, March 18th. -Northern Music Liverpool. Saturday, March 19th. -Pride o' the Green,
a comic opera in two acts.Hall Parade : Variety from the Argyle WELSH (373.1 m.)

j Theatre, Birkenhead, the Palace Theatre, Wednesday, March 16th. -Melodies of NORTHERN IRELAND (307.1 m.) I

Blackpool, and the Empire Theatre, Wales : vocal programme. Wednesday, March 16th. -Ireland Dances : I
Gateshead ; Concert Party programmes Thursday, March 17th. -Choral programme a programme of contrasts and corn- i

_

I
from the Palace Theatre, Burnley, and from Penuel Chapel, Pontypridd. parisons.

I the Grand Theatre, Doncaster. Friday, March lSth.-Programme of Music Thursday, March 17th. -Speed : a pro- I
1 Saturday, March 19th.-Katinka, a musical by Schubert. gramme in fast dance tempo, from the 1

comedy. Saturday, March 19th. --C yn y 'Steddfod Plaza Palm's de Danse and the Ritz
!

j
(Before the Eisteddfod), a light pro- Cinema.I MIDLAND (296.2 m:)gramme about a local Eisteddfod. -OFriday, March 18th.rgan recital from 1

i Wednesday, March 16th. Orchestral pro- the Cathedral Church of St. Columb,
gramme. WEST OF ENGLAND (285.7 m.) Londorulerry. I

Thursday, March 17th. -Variety from the 1Vednesday, March 16th. -Dance Cabaret, Saturday, March 19th. -Ireland Dances : i
[ Opera House, Leicester. from the Royal Bath Hotel Ballroom, a programme of contrasts and corn- i
i Friday, March 18th. -What Industry Bournemouth. parisons.
Lb.0!11.01..0.01.11M.P....11111111.(10=0,111111MIMIA11111.11.1.M..=( Hrili11.11..bM...M,11.M.,.....1....04.0.0.111MMIN1411M.MINAMMI,11.11.0111,:k.m...m...m.amm ww.11r1.n.o.1Nownefte
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Push-button Tuning
I UNDERSTAND that those who re-

quire to make an automatic tuning
system for their receiver will be
able to do so in the very near future.
As soon as components are ready the
designs will be published in this
journal. Thus, the benefits of this sys-
tem will not be conferred only on those
who merely buy commercial receivers.
It is understood, of course, that the
number of stations which can be
linked with such a system is compara-
tively small considering the num-
ber of stations which the set under
normal tuning arrangements could
actually receive. Personally, I do
not think so much attention should
be devoted to tuning systems when so
many other parts of the circuit are
in need of attention.

The Southampton Relay Scheme
Fails
AM glad to notice that the Post

I Office scheme for Post Office
operated wireless relay systems at
Southampton has failed. A Post
Office engineer thinks that successful
relay experiments will be carried
out in other towns, and that the quad-
ruple cable system will be installed
very soon. They think that owing to
the increase in the number of local
relay systems which cause inter-

, ference with Post Office telephones
and telegraphs, wireless traders would
do better to negotiate with the Post
Office than to lose their business
anyway, owing to the competition
of the relay system. The defects of
the P.O. relay system are, briefly,
that listeners are forced to tune -in
to one of four stations only. In
Southampton alone it was estimated
that the loss to the town would be
£4,000 a year from rates, 4.125,000
from electricity charges, and L'3o,000
loss to wage earners. Whatever the
answer of the Post Office may be, it is
a matter for congratulation of the
wireless trade in Southa'mpton that
they have refused to allow the Govern-
ment to insert the thin end of the

'wedge of unfair commercial competi-
tion in Southampton.

Confusion Worse Confounded
WE have standardisation com-

mittees on the mechanical and
electrical sides, and I think it is time
that someone now set about statidardis-

,.....,,-

10. :1ll

VELENGTH

By Thermion

ing the nomenclature adopted by
wireless manufacturers. The car trade
is in a somewhat similar state, where
you have the confusion of cars being
termed " Eights," which may refer
to horse -power or the number of
cylinders, and there are similar anoma-
lies. A trade contemporary publishes
the appended abstract ofa conversation
which shows how difficult things are
getting. It happened in a wireless
dealer's shop

" I want a valve, please."
" Yes, sir, what type and make ?"
" I don't know, it's for a wireless."
" What make of set is it
" I'm not sure. I think it is a -- or

a
" Is it a mains or a battery set?"
" Oh, one of them you plug in-an

electric."
Is the valve an S.G., detector, power,

or pentode?
" I don't know."
" Well, how many legs has it ? Has

it 5, 7 or g legs, or has it the, new octal
base ? Is it an English or American
type valve ?"

" There are a lot of legs, but I didn't
count them."

" Well, we do not appear to be getting
much further,.sir

'
hadn't you better bring

in the dud valve?"
The question arises as to whether we

need all these fancy valves with
fancy bases. My neighbour's set seems
just as horrible as it did a few years
ago when he was using triodes.

My Quality Receiver
TO satisfy the many readers who

have written asking for details
of my quality receiver, may I point
out that I am hard at work upon it.
It will not not bet cheap, so those
people who desire the quality of a
6o guinea hand -made job 'for next -to -
nothing will, I am afraid, be dis-
appointed. I have put quality first,
and expense second. Even when the
design is published I have no doubt

lots of readers will think that I ought
to have included something which I
have decided is unnecessary. As
E. W. B., of Herne Hill, says :

" There seem to be numerous
versions of this interesting subject,
and when one is deciding which
design will be the one, someone
always bobs up with something that
the others haven't got, and so off we
go again on another tack. One reason
for failure in good reproduction in
battery type sets is that the vital
parts are not chosen with due regard
for their function, with the result that
a terse letter appears in the following
issue of PRACTICAL AND AMATEUR
WIRELESS from X to Y, giving every-
one a portion of his (alleged) mind
about it.

" Your correspondent, H. A. R., of
Cardiff, doesn't seem to care for this
so-called latest rhythm ; am I right
in guessing that he also prefers real
music as offered by the ' Proms;' etc.?
I am very amused by K. T. H.'s
poem, and I hope he sends a copy of
it to the Chief,' suitably framed of
course.

" I was glad to note that you referred
to a Wasp from Accrington. Anyone
who refrains from putting an address
on a letter is usually to he ignored,
as any such criticisms they may offer
are not worth the paper they are
written on, and surely only cowards
without courage adopt this skunk -like
practice, which I greatly deplore."

In spite of the assertions of my
correspondent I am quite convinced
that the demand for a quality receiver
is comparatively small. However, it is
up to those who want my design for a
quality receiver to prove me wrong.
The Editor is under the impression
that the demand chiefly comes from
an articulate and noisy minority.
It is significant that in the voting
competition we held some time ago
not one reader asked for a first-class
quality receiver. Many thousands,
however, have testified to the high
quality of the Editor's sets, and
having heard most of them, I have
my doubts as to whether, his sets
could be improved upon. Having
seen him at work and witnessed the
enormous amount of thought and
attention he puts into them, they
deserve their success, and it is with
some trepidation that I gate-crash
into the realms of design.
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The Spelling Bee
I DO not know what this Bee

business is about-and don't mis-
understand my meaning. Why we
should have to have these absurd
spelling competitions on a Sunday
linking up two or three continents to
find who can spell best I do not know.
Dictionaries are cheap, anyway, and
you can always find one which agrees
with your particular way of spelling.
If a word is misspelt in a dictionary
(they cannot always he right), the
word is on record for all time. The
work of deciding pronunciation, and
spelling, should be undertaken by the
British Government and none other.
As a hard-boiled Englishman I object
to the Scots, the Welsh and the Irish
having a say in the game ; and it
doesn't matter, anyway. Lord Snow-
den attained highest rank, and he
could not correctly pronounce the
word situation. Ramsay MacDonald
became Prime Minister although he
could not pronounce world, and J. H.
Thomas has a delightful use for the
aspirate in the wrong places. Most
of our politicians and public speakers
are ungrammatical, and a word or a
phrase, however wrong, has merely
to be uttered a sufficient number of
times for common usage to give it
cachet. Let us have the progranitnes
occupied with something amusing
and entertaining, especially on
Sunday. I am glad to learn that we
are going to have a Sunday morning
programme. We are promised that
it will be " light." I hope it will be.

Good Samaritans
AFTER my recent attack on fraud-

ulent claims, I am happy to be
able to publish the following letter
from a genuine case. This letter is from
T. G. H., and if any readers can
supply what he wants I shall be glad
to send.them on.

" As my address denotes, I am
a patient in a hospital and have been
since 1926-quite a long time isn't
it ?-and believe me, I'm a fixture.
Also I have no living relatives, nor
have I even the smallest income, or
insurance. Up to now I believe I am
quite a genuine case for your Good

PRACTICAL
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Variable -Mu Valves

WHEN modernising an old battery -
operated receiver it is often thought

desirable to fit a variable -mu H.F. valve.
In many cases it will be found, however,
that the tuning coil is provided. with self-
contained switching or is otherwise so
arranged that the connection to the volume
control potentiometer is not easily provided
for. It should be remembered that it is
not essential to feed the control to the coil.
It is quite permissible, and is, in fact,
very often desirable, to connect the grid
direct to the potentiometer, interposing a
high -resistance leak in the lead, and
a fixed condenser between the grid and the
tuning circuit. This scheme sometimes
offers advantages from a stability point of
view, although connected to the grid, as the
H.F. stopper may be joined direct to the
grid terminal and the control placed
much closer than' in the ordinary case.
A smoothly -operating control is, of course,
essential in this Position, an;11- the older
type of tapped or wire -wound control
which varies -in " jumps " should not be
used.

Transformer Regulation
QUERIES often arise as to the varia-

tion of the output voltage in mains
transformers when used below or above the
rated markings. Modern transformers
are usually well -designed and when a
suitable gauge of wire and size of core is
employed, the rise of voltage on no load
may be regarded as approximately 5 per
cent. Of course, in some cases it may be
more and in other cases less, but this figure
may be taken as a satisfactory mean.
The rise will, of course, be proportionately
lower when current is taken and from this
figure it should be possible with a good
component to calculate approximately the
difference in voltage at, the load required.
Excess voltage may be removed by means
of a bleeder resistance connected across the
winding, the value being calculated in the
usual way by Ohms law-excess voltage
divided by the current giving the value of
the resistance. -

A COMPLETE LIBRARY OF STANDARD WORKS.
By F. J. C A M M.

WIRELESS CONSTRUCTOR'S ENCYCLOPIEDIA 5/-, by post 5/6.
EVERYMAN'S WIRELESS BOOK 3/6, by post 3/10.
TELEVISION and SHORT-WAVE HANDBOOK 3/6, by post 3/10.
FIFTY TESTED WIRELESS CIRCUITS 2/6, .by post 2/10.
WIRELESS COILS, CHOKES and TRANSFORMERS and HOW TO

MAKE THEM 2/6, by post 2/10.
All obtainable front or through Newsagents. or from Geo. Newnee. Ltd.. Tower House, Senthampton St.. Strad. W.C.2'  0.0 .  ea.    71

Samaritans. But to get to the point,
for some years now I've had a radio,
and my present one, bought second-
hand for los., is in a deplorable con-
dition, particularly the speaker and
valves. It is a 3 -valve
S.G., Det., Pentode. I am using a
D.C. eliminator .for H.T. ; cost of
upkeep 4d. per week for accumulator,
which I think is marvellous.

"Have any of your Good Samaritans
one or all of' the following items they
wish to dispose of ?

1. A decent speaker (who said
moving coil ?).

2. A 2 -gang .0005 condenser.
3. A not too old pentode valve.
" Well, how about it ? Perhaps

you'll regain a little of your belief
in the power to do good.

" Methinks my case will stand up
to your investigations, for I am not a
regular reader of this paper, nor have
I a starving wife and children-
but I have a very urgent need of the
items mentioned above. Believe
me, this wireless, bad as it is, has been
jolly good company. Perhaps I
shall be hearing from you, but I
must ask you not to publish my name,
etc."

Oxford and Cambridge Boat Race
Commentary
IAM informed that the Oxford

and Cambridge Boat Race will
this year have added interest because
the television camera will broadcast
pictures of the finish of the race at
Mortlake, thus creating radio history.

The B.B.C. is again arranging
for John Snagge, of the Outside
Broadcast Department, who was,
prominently identified with rowing
during his Oxford career and is now
annually responsible for B.B.C. Boat
Race broadcasts, to take a launch
on the Thames on March 24th, and,
accompanied by George Drinkwater,
famous rowing Blue, to pick up both
the Oxford and Cambridge Eights in
practice. They propose to broadcast to
listeners what appears to them to be
the 'state and form of the crews as
seen on that afternoon. This com-
mentary will be some ten days before
the actual race and may possibly
prove to be a correct forecast of the
result.

The transmission will be by a port-
able transmitter in the launch. This
works to a temporary short-wave
station erected on shore, which in
turn is connected to Broadcasting
House by lafidline. Actually, this
preliminary trial has occurred every
year as a full dress rehearsal, but this
is the first occasion on which it will
be broadcast.
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AN ULTRA -SHORT-WAVE CONVERTER
Constructional Details of a Simple but Efficient

Unit are Given in this Article.

THE writer has been seeking a simple
and foolproof circuit for ultra -short-
wave reception. Experimental

work was carried out during which valves
of the simplest kind were used in various
oscillator circuits, but all of these seemed
to possess disadvantages. It was not until
a triode hexode was tried with certain
circuit simplifications that the final circuit,
shown in Fig. 1, was arrived at.

One of the difficulties on the ultra -short-
waves is grid loading of the detector valve.
The grid *input impedance of the valve
drops considerably at these high frequencies.
Tuning becomes broad, and little amplifica-
tion is obtained ; it is therefore usual to
deload the grid circuit as much as possible.
At the same time, of course, sufficient signal
energy has to be transferred to the valve.

V R3
30,000

H FC

r2 -07
MFD

CI
R.1 0001
300000 MFD

separately as there is not any interaction
between them.

Circuit Values
The circuit values should be strictly

adhered to, although it may be thought
that the anode output resistance is of rather
a low value, considering that the anode
impedance of the
valve is in the
region of half a
megohm. Under
practical working
conditions 30,000
ohms was found to
be as high as it was
advisable to go, as
the hexode part of
the valve is design -

o HT 250V

OOUTPUT

50,0000

C. -0001 WO

R 50,000a

C 3 01 MFD

R5 250 0
R4 200000

Fig. 1.-Circuit diagram of the simple ultra -short-wave converter,
using aperiodic grid loading.

Obviously then, the grid input circuit is
one of the more critical features referred to
on the ultra -short waves.

0

N EC,

H EATER o

Grid Loading
In the circuit shown in Fig. 1 the grid of

the valve is highly loaded by having the
aerial connected direct on, and the tuned
grid circuit is replaced by an ultra -short-
wave H.F. choke. This provides an
aperiodic input over the whole of the ultra -
short -waveband, and also does away with
the necessity of having a tuned aerial of
the dipole kind. The oscillator circuit
connected to the triode portion of the valve
is of the Hartley type, and\ it is with this
circuit that all the tuning is carried out.

It was decided to use the simple resistance -
capacity method in the, output. This is
satisfactory, and enables the converter to
be used with any kind of receiver input,
and is again aperiodic over all wavelengths
to which the receiver might be tuned to
act as an intermediate frequency amplifier.
Due to the screening of the modulator
grid of the triode hexode and the use of a
separate oscillator, the input, output, and
oscillator circuits may be considered

ed to be used with
a fairly high work-
ing voltage. The
voltage for the
screens is obtained
by means of the
potientiometer
method, using fixed
resistances, t h e
stated values will
automatically
apply the correct
working voltage to
the screening grids,

irrespective of the initial voltage applied to
the converter. The tuning condenser has a
maximum capacity of 40 micro -micro -
farads, which is 'slightly higher than the

Fig. 2.-Underside view of the chassis.

capacities generally used for ultra -short-
wave tuning. However, there were several
reasons for this. The capacity used gives
a good frequency coverage ; it was thought
that if coil changing was necessary, much
of the effectiveness of this little unit would
be lost. Good oscillator stability is also
obtained with a high ratio  of external
to internal valve capacity. Small changes
in the wiring to the tuned circuit will not
affect the calibration.

Constructional Details
Turning to the practical construction of

the converter, a small wood chassis is used
measuring 9 by 7 inches, and having a depth

Fig. 3.-This view
of the completed
converter clearly
shows the simple
layout of com-

ponents.

of 3 inches: The construction should be
started by first mounting the five terminals
along the chassis, and also the 7 -pin valve -
holder. Viewing the chassis from the back,
the two terminals at the left are for the
heater of the valve. The three terminals
at the right -of the chagsis are : H.T.
positive, at the outside ; output, the centre
terminal ; and negative terminal, nearest
the valveholder.

The valveholder is mounted in the centre
of the chassis, and as near to the back as
possible, and it should be carefully noted
that in mounting, the oscillator anode pin
(No. 1) comes directly opposite, and nearest
to, the tuning condenser.

The wiring underneath the chassis should
next be carried out. Turning the chassis

over so that the
H.T. positive ter-
minal appears in
the top right-hand
corner, the general
arrangement will be
clearly followed in
Fig. 4. Starting
from No. 1 pin of
the valveholder,
and moving in a
clockwise direction,
the lettering refers
to respectively,
oscillator anode,
oscillator grid,
screening grids,
heaters, cathode
and anode.

The resistances
and condensers are
supported by their
own wiring, and

(Continued overleaf)
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SHORT-WAVE SECTION
(Continued from previous page)

apart from the heater connections, the only
other wire required is from the oscillator
anode pin to the fixed vanes of the tuning
condenser. The moving vanes are taken to
the oscillator grid condenser C. - The wiring
through the chassis to the tuning condenser,
and to the tap on the coil from R2, should
be aS shortt-and as direct as possible. Apart
from the components just mentioned, and
the output condenser and resistance, the
rest of the components may be packed in as
tight as possible round the, negative ter-
minal and the valveholder.

Returning to the top of the chassis, the
tuning condenser is mounted on a small
ebonite support screwed to a small block of
wood, which is in turn screwed to the
chassis. The condenser should be mounted -
as close as possible to the valve without
actually touching it: The position of the

LIST OF COMPONENTS.
One 40 micro-microfarad variable condenser '

(Eddystone).
One Ultra -short-wave H.F. choke (Eddystone)
Two 30,000 ohm resistances (Erie).
Two 50,000 ohm resistances (Erie).
One 20,000 ohm resistance (Erie).
One 2'50 ohm resistance (Erie).
Two .0001 non -inductive condensers (T.C.C.).
Two .01 non -inductive condensers (T.C.C.).
One 7 -pin valveholder (Clix)(Chassis mounting).
One Extension outfit (Eddystone).
One Slow-motion tuning dial.
Five terminals, 16 S.W.G. enamel wire for coil. I

wood for chassis, etc., etc.
One valve, triode-hexode type (Osram X41). 7...

tuning condenser should also be such that
one terminal of the fixed vanes and the
terminal to the moving vanes are as near
to the chassis as possible.

Winding the Coil
The tuning coil is wound with No. 16

enamel wire, and has an overall diameter of
five -eighths of an inch. The, spacing be-
tween turns should be approximately one
eighth of an inch. The coil is mounted
directly across the condenser, one end being
taken to the top terminal of the fixed vanes,
and the other end to the terminal of the
moving vanes. The coil is centre -tapped,
a little of the enamel being scraped off the
third turn, and the wire from the resistance
R2 is soldered on.

The other component mounted on top of
the chassis is the H.F. choke ; one end of
this is soldered to the negative terminal,

and tha other end is taken to the top cap of
the valve; which is, of course, the control
grid.

H.T. Voltage
The wiring of the converter, after com-

pletion, should be very carefully checked,
particularly the, resistance -capacity ensem-
ble underneath the chassis. The converter
can be used with any receiver, provided the
receiver has one stage of H.F. amplification. '
The output terminal- is connected to ,the

H EATER

TERMINALS 02

MOVING
VANES

"TO FIXED
VANES

TO TAP ON
COIL

R2

the H.T. voltage was varied from 300 down
to 90 volts and it was found that the unit
operated equally as well at the lower
voltage, except for a slight drop in ampli-
fication.

Operation
Any length of aerial can be used, and is

clipped direct on to the top cap of the valve.
During tests a local signal was, tuned in on
10 metres, and the aerial was varied from
a 95 -ft. outdoor to a few feet of wire in-

doors. Apart from a
considerable drop in
thelsignal strengt:i t I_ e
calibration remained
constant, the tuning
dial not being
touohed. It must be

R 3 I l l pointed " out that
tuning is very sharp,
but stable.. If a
broadcast receiver is
used it should be
tuned down to the
bottom end of the
medium waveband,
and if 'a short-wave
receiver is used
the 170 -metre band
will provide the I.F.
frequency: The
ideal I.F. frequency
is between 150 and
250 metres.

When the con-
verter was being
tested it was coupled
to a straight
three -valve receiver
(H.F. det. and
L.F.), and at a dis-
tance of over 100
miles from the Alex-
andra Palace it was
just possible to detect

the television signals under good conditions,
so that it may be taken that below 7 metres
this converter is something in the nature
of the equivalent to a local -station receiver
on the broadcast bands. On 10 metres it
brought in amateur telephony signals from
America and Canada with ease. The 10 -
metre band comes in right at the top of
the tuning dial, or with the condenser just
over three-quarters in mesh ; the minimum
wavelength will depend to a certain extent
on the valve used, and capacity of the
tuned circuit.

RI

HT

Fig. 4.-Diagram showing the arrangement of sub -chassis resistances and
condensers, and wiring connections.

aerial input of the receiver, H.T. and
heater voltages are applied to the converter.
It will be seen that one side of the heater is
connected directly to the negative line, so
that a centre -tapped transformer is not
required. This also does away with
questionable values of bypass condensers,
and it will be seen that the heater of the
triode hexode has a separate filament
winding, either from the main set or from
a separate transformer. Regarding the
H.T. voltage, 250 volts is the maximum,
that should be applied, and during tests

A New Colombian ?
HJ6ABU is the call -sign given by a

transmitter announced as located at
Pereira (Republic of Colombia) ;

the wavelength has been reported by some
listeners as 48.82 m. (6.145 mc/s), and by
others as 49.55 m. (6.055 me/s). The call
heard was : Aqui La Voz de Pereira en la
Republicti de Colombia, emisora HJ6ABU.
As some of the South American short-wave
stations are vacating the congested bands
for channels above 50 m. (6 me/s) there is
a possibility that HJ6ABU is also seeking
a place in the sun.

Santiago Again in the Log
HI1A, Santiago de los Caballeros

(Dominican Republic), has increased its
power ; its interval signal of six slow chimes
spread over about thirty seconds are so
distinctive that they assist considerably
towards quick identification. The wave-
length is 48.47 in. (6.19 mc/s) and the call
(phon.) Akee esta-see-own ah-tchay ee ouno
ah (HD A), La Voz del Yak-kay. The studio
is on the ether from G.M.T. 15.30-19.30,

LEAVES FROM A
SHORT-WAVE LOG

and again from 22.00-03.00, and signs off
by playing a gramophone recording of
" Anchor's aweigh." Address : Apartado
Postal, 423, Santiago de los Caballeros
(Dominican Republic), West Indies.

The Significance of Sponsored Pro-
grammes

Readers who listen to the publicity pro-
grammes broadcast by the N.B.C. and
C.B.S. networks through their short-wave
outlets may be interested to learn that the
gross revenue derived from the sale of
time on the air by stations in the United
States of America during 1937 attained
the large amount of 140 million dollars.
That this feature is being considerably
developed is proved by the fact that the
above figure represents an increase of
nineteen per cent, over the revenue derived
from this source in the previous year.

Regular Broadcasts from Guatemala
Listeners report the reception of excellent

signals from. TGWA, Guatemala City
(Republic of Guatemala), Central America,
a 10 kW. transmitter officially opened by
the Radio Corporation of America on
October 12th, 1937. The station works
on 19.78 m. (15.17 mc/s) and is well heard
from G.M.T. 2L00. Announcements, when
International broadcasts are carried out,
are made in Spanish, German, English,
French and Italian.

Bangkok Can be Regularly Logged
HS8PJ, Saladeng, Bangkok (Siam), a

5-kilowatter on 31.58 m. (9.5 ,me/s), is on
the air every Thursday from G.M.T. 13.15 -
15.15 with a special programme destined
to European listeners. On Monday a
similar broadcast is given during the same
period of the day, but on 15.77 m. (19.02
mc/s). The interval signal consists of three
chimes (ascending scale), and announce-
ments are made in several Western
languages.
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YOU will remember'it was pointed out
that there are two classes of oscil-
lators, namely, crystal -controlled

and self-controlled. As we are solely con-
cerned at this stage Lwith those coming
in the crystal class, let us see what is meant
by the term, and what are. the usual circuit
arrangements. Most constructors are
familiar with the " piezo-electric " group
of crystals, the most common member
being that known as "quartz."

'Properties of Crystals
These crystals have certain electro-

mechanical properties which allow them to
Oscillate at definite fixed frequencies, the
rapidity of which is governed by the " cut "
and physical dimensions of the crystal.

Due to their electro-inechanical charac-
teristics they can be used in what might
appear at first sight very  diverse ways ;
for example, there are piezo-electric "
pick-ups, loudspeakers, headphones and
microphones, while, in the other direction,
they are used' in electrical oscillatory
circuits to limit or govern the frequency of
the oscillations.

For transmitting work the crystals are
supplied mounted or unmounted, the
mounting usually consisting of a moulded
or turned insulated case so designed that
the small slab 'of crystal is held between
two metal plates, connections from which
are brought out to two pins or other suit-
able contacts.

When ordering, one has to state the fre-
quency response required, and the makers
grind the crystal accordingly, and supply a
certificate giving full details of its fre-
quency, thus allowing the purchaser to
satisfy the Postmaster -General of the
accuracy of his frequency -controlling ar-
rangements-a very essential item.

When studying a modern transmitting
circuit the symbol shown on the left of
Fig. 1 will invariably be seen, and that is
how a crystal control or " gate " is denoted.
The other two diagrams indicate the
theoretical circuit, in an electrical sense,
as one can think of a, crystal having the
equivalent of inductance, resistance and
capacity in series, while the two metal -
holding plates-mentioned above-can be
considered as a certain capacity across the
complete circuit, hence the condenser Cl in
the third diagram of Fig. 1.

Self-controlled Oscillators
With " self-controlled " oscillators one

has many items to contend with so far as
maintaining. a constant output frequency is
concerned, therefore, it becomes a very
difficult matter to keep such 'circuits per-
fectly free from frequency variation or, in

In this Fifth Article of the Series Crystal -controlled
Oscillators and Details of the Power Pack for a

10 -watt Transmitter are Discussed.
By L. ORMOND SPARKES.

other words, from the wavelength wander-
ing up and down the scale. This fault must
be avoided at all costs. Not only is it a
very bad sign as regards the efficiency or
operation of a station, but the P.M.G. will
sot tolerate such transmissions. These
frequency variations with an S.C. oscillator
can be caused by such things as H.T.
supply not being .dead constant, valve
heating, swinging aerial or variations in
grid and output load, to mention but the
most common.

INE7774

ntZIRKs77.7L

oLATE

C/

Fig. 1.-Symbol and theoretical equivalent of
crystal control.

With a crystal -controlled equipment
these snags are removed, likewise operation
is simplified considerably, and the need for
expensive calibrated check meters
eliminated.

Crystal -controlled Oscillator
As regards the effect of a crystal in an

oscillatory circuit, one might think of it as
a very selective arrangement of an ordinary
coil and condenser combination, but in
actual use the crystal will be found to have
a resonant point so sharply defined that it is
impossible to secure similar conditions with

PREMIER
71earisretettER

VARLET
WA/NS

ThANEFORMER.

84/F.D. 4-00V
CONDENSER

Fig. 2.-Showing layout of the power pack on the bottom shelf, and the relative positions
of the mains and L.T. transformer and smoothing choke. The twin fuse is located to allow
easy access from rear of rack, while the four pin adaptor and socket enable output to be

broken for the quick removal of the shelf.

I I I I LI I I

inductance and capacity more usually
associated with tuned circuits.

So far it would appear that the quartz
crystal is a simple fool -proof arrangement
that can look after itself, but, like all other
good things, there are limits, and failure
to know and observe these limits might ruin
a crystal completely.

If a crystal is embodied in a circuit carry-
ing radio or high -frequency oscillations, a
certain amount of heat is generated, due to
the structure of the crystal and the ampli-
tude of the oscillations, and if the heat
produced is not kept within certain limits
it can cause frequency variation. Similarly,
due to the characteristics of the crystal,
certain oscillations are produced-apart
from those the circuit is concerned with-
which tend to produce additional heating
and mechanical stresses, and if the H.F.
voltages or the amplitude of oscillations are
great enough it is possible for the crystal
to crack up under the excessive strains
applied. All this can be summed up and
remembered in a very few words. A crystal -
controlled oscillator must be limited so far
as power output is concerned ; it will only
handle, with safety, low power, say, 4 to 5
watts.

This might not sound too good to the
beginner, but, as it will be explained later,
the output from the oscillator can be
amplified by what are known as power
amplifiers, thus allowing any output to be
obtained.

The 10-watter
Having stated last week what the four

shelves are for, I will now deal with the

7 -why FUSE
lioLDER.

VALVE Soca-Er
FOR 4 P/A,

ADAPTOR
MOUNTED ON

VERT/CAL.
BRAG/CET

SMOOTH/NO
CHOKE

P(gTFORM PANEL.
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layout and constructional details of the
fourth or bottom shelf which is to carry
the power pack. --

Bearing  in mind the fact that most
constructors interested in this series will,
no doubt, have quite a lot of gear on hand,
I do not propose to tie down the makes
and types of_all component parts, although,
in your own interests, it will be advisable
to follow all details as closely, as possible.

The mains transformer NO. 1 -is a Varley
type E.P.33, which is designe:cl for use with
a " B " type valve rectifier, namely,
350-0-350 volts at 120 milliamps. The
L.T. windings being 4 volts at 2.5 amps.,
4 volts at 6 amps, and 4 volts at 1 amp.,
thus allowing wide choice of circuit
designs.

This, with a suitable rectifier, is intended
to be the main, supply of . H.T. voltage,
while for the heater of the American
6L6, which is to be used as the Tritet
oscillator and doubler, I have included
a small mains transformer capable of
supplying 6.3 volts at 2 amps., again
catering for any possible future needs.
This transformer is obtainable from the
Premier Supply Stores, and other recog-
nised transformer manufacturers. For
the smoothing, two Dubilier 500 -volt dry
electrolytics are used in conjunction with a
good choke having an inductance of 25
henries at the above -mentioned H.T.
current.

A twin fuse-holder-Bulgin-is con-
nected in the H.T. secondary of the Varley
transformer to prevent any possible damage
through breakdowns of condensers, recti-
fier or other components in the H.T.
circuit, and every wise constructor will
include this in the layout.

For the output, a four -pin chassis type
valveholder is, mounted on a small vertical
bracket to allow one of the four -pin Billgin
plugs to be used for the feeds to the other
panels. You will note in Fig. 2, which
shows the layout of this shelf, that I have
included switches-QM.B. type for
switching on the mains supply to this section,
for breaking the H.T. secondary circuit,
and in the primary of the L.T. transformer
to allow that circuit to - be cut off if so
desired. The Bulgin panel light is essential
to serve as a safety pilot light indicating
when the mains are on. The two Dubilier

condensers and the rectifier valveholder
are mounted on a small platform which is
raised above the base sufficiently to clear
the valveholder sockets and the positive
terminals of the condensers.

Many readers will, no doubt, note that
I am using a milliamraeter on this panel,
which I'did not specify in the constructional
details last week. Well', to be quite frank,
I had the meter by, me so I have included
it to allow a check to be kept on the current
consumption. Although not abs'IMutely
essential, it certainly is an asset, and is one
of those items which can be added at a
later date.

449/N rirSwim...? L.T Ta.sivs:
SWITCH ,Fwircg

Fig. 3.-Panel dimensions and drilling sizes.

Those who haven't a mains transformer
idle might wish to use one which will
supply the whole outfit without the use
of a separate L.T. transformer. Well,
there is no reason why American valves
should not be used throughout, if so
desired, so I will give the additional details
for that in my next article.

Co-operation Circle
As stressed before, it is up to everyone

interested in transmitting to pass along
their discoveries or snags, so all A.A.s and
"fulls " are reminded to keep in touch
with us. " Come in, somebody."

T. W. (Hants) raises the query whether
a small transmitter can be operated off
batteries. Most certainly it can. Pro-

vided a good constant Apply of H.T. is
available very satisfactdry,yesults can be
obtained. The 2.1 -watt .,hatterk-operated
transmitter, described. during December
and January of 1935:6, a' very good
Start.

R. S. (Somerset) brings tolife that query
which I thought I had diSposed of satis-
factorily, namely, " What use is an A.A.
licence ; what can one do with it ? " Well,
to be very brief, you can do. everything a
" full" licence will allow u to do except
radiate over an unlimited area. You can
carry out practically all tests, and learn
all about operating and adjusting a trans-
mitter and, what is more important, you
can experiment to your heart's delight.

T. D. (Surrey) asks if it IS adViSable to
construct a self-controlled oscillator."
If it is intended for transmitting, the
answer is definitely no. See remarks re-
garding requirements of such Oscillators.

F. S. S. (Birmingham) wants to: know
which is the best frequency to state when
applying for a' -" full'.'  -licence. It - is
always advisable, when stating .original
frequency on which a station is going to he
operated, -to bear in tobstl the number Of
transmitters in your own district or area,
and select- a ,frequency which is the least
likely to be jammed or swamped by any of
those near :you. In other words, keep off
their frequency bands as much as possible.

Calls
To start the ball rolling in the Co-

operation Circle, I give below two calls from
A.A. readers, and I hope that these are the
forerunners of a big membership to this
movement. G. Chilvers (2DCP), of 20,
North Everard Street, King's Lynn, Nor-
folk, states that the original series of
Transmitting Topics were the means of him
and his brother getting their A.A.s, and
they are both anxious to get in touch with
other A.A. operators seriously interested in
the subject. The call -sign of his brother is
2CPO, and his address is A. Chilvers, 11,
Albert Street, King's Lynn.

Another very interesting letter comes
from A. N. Webster, of Huyton, Lanes,
who suggests an item which, while I
have not mentioned it in this series of
articles, I did stress in the original series
during the early part of 1936. However,
it is well worth while mentioning ag4n.

For serious work, and this applies to all
who take up transmitting, 'it is really
useless to carry out numercins tests and
experiments unless some detailed record
is kept of the tests and the results ob-
tained, finishing up the report with the
deductions formed by your observations.

A strong loose-leaf cover can be obtained"
for a few pence and, if the reports are
filed under appropriate 'headings, future
reference will be a speedy and simple -
matter.

By adopting some methodical system
such as this, a very valuable reference file
can be compiled which, apart from satis-
fying the licence regulations regarding
the keeping of a log book, will save the
experimenter from trusting too much to
his memory.

WIRELESS FOR CARDIFF
TERRITORIALS

The 82nd Field Brigade R.A. at Cardiff are to be
equipped with the latest wireless apparatus for
inter -brigade communication, and an instructor
from Western Command headquarters is attending:
the Drill Hall, Cardiff, giving instruction in the
use of the new apparatus. The illustration on the ,

left shows Cardiff Territorials receiving instruction
on the latest wireless sets at the Drill Hall.
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A PAGE or -PRACTICAL HINTS

Simple Short-circuiting Clips
WHEN experimenting, it is often neces-

VV sary to short-circW two of the
battery plugs for variation in the H.T. or
C. Bias. Although it is'a simple matter to

CLIP FASHIONED n:rnm
Yes" BRASS STRIP

Easily -made short-circuiting
clips fashioned from -thin

strip brass.

METHOD OF-
COMMONING
TWO LEADS

ntilise a short length of wire for doing so, I
found in praCtice it is very unsatisfactory,
and an clemefft of danger. I therefore de-
cided to design and construct a number of
small clips, made up as, shown in the
accompanying sketches, which show the
application of the clips quite clearly.-
M. FLOYD (Wembley).

An Automatic Switching Device
THE accompanying illustration depicts

an automatic arrangement whereby
my radio set cannot be operated until the
pick-up has been restored to its normal
position. Indication of the pick-up having
been left on the record is given by the pilot
light incorporated on the front panel. At
the same time, the gramo-radio switching

is included in the
solenoid movement
which operates as
follows : The pick-
up rests on the Sorbo
padded lever which

PUSel
,-....-BBUTTON

SOLENOID

is depressed against the
tension of the spring
" S," two contacts X "
and " Y " are disen-
gaged, the pilot light is
out of circuit, and the
receiver is switched over
-to the radio.

When the gramo-
phone is required, the
motor is started, and
the pick-up removed
from the lever, the con-
tacts " X " and " Y "
engage completing the

FIXING HOLES
FOR BRACKETS
UNDER MOTOR
BOARD

LARGE BELL
BOBBIN

.1=.114101.014t.1wolotpmioMPI,ON",

THAT DODGE OF YOURS!
Every Reader of " PRACTICAL AND

AMATEUR WIRELESS" must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £140.0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half -a -guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, " PRAC-
TICAL AND AMATEUR WIRELESS,"
George Newnes, Ltd., Tower House, South.
ampton Street, Strand,W.C.2. Put your name
and address on every item. Please note
that every notion sent in must be original.
Mark envelopes " Radio Wrinkles." DO I
NOT enclose Queries with your wrinkles.

giSmitill
SPECIAL NOTICE

All wrinkles in future must be
accompanied by the coupon cut

from page iii of cover.
1..1.10011.1111.111114140/1J

circuit for the pilot light. The push-button
is then depressed, completing the circuit
for the solenoid which immediately operates,
drawing towards the pole piece of the
electro-magnet, the soft iron
plunger, into which has previously
been drilled a }in. hole. Into this
hole drops the flat brass plunger
" BP " under the tension of the split
phosphor -bronze spring, thus releas-
ing the pressure on the centre
change -over switch contact, and
switching over to gramophone.
The circuit action here can clearly
be seen on referring to the inset
theoretical diagram. The normal
" on/off " switch-which is of the
DPDT type, and is included on
the front panel-is wired to include ,ck-aac,
the pilot light circuit, and this
switch will, of course, be operated
for radio and gramophone.

Restoration of the pick-up arm
causes the plunger " B " to be dis-
engaged from the hole in the sol-
enoid plunger, this plunger being
drawn back by the spring " S 1,"
the " a " contact of the change -over
switch is restored to position for radio, and
the pilot light contacts " X " and " Y " are
disengaged.-A. T. WENnturr (Mansfield).

EBONITE MOUNTING
STRIP

SCREWS
(TUBE
FIXING SCREWS
(TUBE TAPPED)

EBONITE OR BRASS
TUBE

SMALL SORBO
PU REST GLUED
TO RESTORING
LEVE

Y

ALUMINIUM
LEVER

A novel automatic device for grams -radio switching.

TO PILOT
LI G1.1 T CLL

A Small D.C. Generating Unit
HAVING for some time past been

driven -to the verge of distraction,
when wanting to test circuits, etc., for
continuity, I have devised the following
little D.C. generating unit. No more do I
have to find odd batteries and flashlamps.
The generating portion is an old bicycle
dynamo, driven at fairly high speed by a
small crank, a small gear wheel having been
fitted in place of the old knurled wheel on
the dynamo spindle, and a large gear wheel
driving it. The current, and the voltage,
can be' raised and lowered by simply
turning faster, or slower. The outfit is
securely fastened on my test bench, and I
have found it invaluable. The accom-
panying illustration shows how the dynamo
is mounted in a suitable cabinet, with two
meters arranged in the sloping panel
front. The drive is dismantled from a
cheap grinding machine, which could be
used without dismantling if suitably
mounted.-A. N. AMERY (Willaston,Wirral).

A small D.C. generating unit made with a C!j( dynamo.

Now Ready!

WIRELESS COILS, CHOKES

AND TRANSFORMERS 
AND HOW TO MAKE THEM

By F. J. CAMM
An important new Handbook for every
home constructor and anyone interested
in radio. With Special Chapters on Selec-
tivity, Break -through, Coil Winders, Coil
Troubles and their Remedies. 180 pages, cloth
bound, with 126 easy -to -follow illustrations.

216 By post, 2/10

GEORGE NEWNES, LTD.
Tower House, Southampton Street,

Strand, London, W.C.2

p
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Fig. 1.-The finished receiver in its waterproof
carrying case.

THE theoretical diagram of this
receiver (Fig. 2) shows that a
straightforward 4 -valve circuit has

been employed, embodying midget valves
arranged as follows : A high -impedance
leady-grid detector stage is tuned by a
home -constructed coil, then comes a low -
frequency stage in which is included a
" threshold howl " filter condenser C5,
for stabilising quality for the next amplify-
ing stage, which is a low -impedance valve ;
finally, a pentode valve constitutes the
output stage. Component and space
economy, together with simplicity in wiring,
are obtained by 'keeping out any circuit
" trimmings," and all four valves are
resistance -capacity coupled, whilst the
dual -range coil meets the essential require-
ments for good local reception. There are
only two controls-tuning and switching.

There are a number of reasons for sinking
the knobs into the front panel, apart from
the switching ; for example, there was the
question of surplus capacity to be con-
sidered, and readers will know that there
would be the unwanted capacity existent
between the fixed vanes of both condensers
and the front panel, and this would be
particularly detrimental in the case of the
reaction ; this point is stressed, as some
constructors may wish to deviate from the
original design ; they may however do so
providing a non-metallic front panel is
used, and certain modifications are made to
the reaction winding of the coil ; this will
be more clearly understood when dealing
with this part of the assembly.

The cabinet is of wood, covered with
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THE "IMP". FOUR -VALVE PORTABLE
leatherette, and costs approxi-
mately one shilling ; little
difficulty should be experi-
enced in cutting and drilling

the switch -slot as will be understood
by 'reference to Fig. 3.

Wave -change Switching
Now with regard to the wave -range

and method of wave -change switching.
Once again consideration has been given to
the question of appearance, and by modify-
ing a commercial loudspeaker switch, it was
found that this could be fitted snugly into
the top of the It in. former used for the coil.
The wavebands chosen range 'from
approximately 160 to 450 mares, and 650
to 1,800 on the long wave, whilst a centre -
tapped medium -wave winding is used to
obtain maximum input signal strength.

It will be noticed that the control of the
wave -change switch is done by the 2 -pin
plug which is fitted into the top of the set,
the idea here being that the aerial
and earth connections to the set can be
made through the medium of the plug
and thus extra sockets or terminals
are not required and the connecting up of
the receiver is therefore simplified still
further. The plug is of course supplied
with the switch.

The chassis is retained in position in the
cabinet by the two fixing screws securing
the wave -change switch, and although the
coil is not designed to be a permanent
fixture to the chassis, surprising rigidity
is maintained after assembly.

Battery connections are made simply by
plugs and sockets, this applying also in
the case of the two speaker, leads, as by
experiment it has been found far better
than using terminals, principally by
reason of the compact nature of the design.

L. T. Battery
The all - important question of weight

received extra consideration, and to get
over the difficulty occasioned by the
apparent necessity for an accumulator for
supplying the L.T., it was decided to com-
mission an inexpensive cycle lamp battery

C4

R4

L -S
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HT.+ I
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G.B+

G.B.
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Fig. 2.-Circuit diagram of the " Imp" Portable Four.

SW

A Novel Portable which will be Found !deal for Cyclists, Hikers
and Others who Require a Self-contained Light -weight Receiver

and adjust the voltage by a suitable
resistance ; details of this are clearly given
in Fig. 4. The life of this battery under
continuous load-that is to say, if the
set were left on-would be six hours;
consequently the requirements of the average
cyclist regarding entertainment on the
road and when picnicking, are amply met,
and the user has the added advantage of
being able to rely upon the battery over
a matter of days or even weeks of disuse,
whilst an accumulator would require
periodical charging ; and so far as the
difference in weight is concerned, it will be
agreed that this is very appreciable, whilst
danger of creeping avid or possible damage
to the accumulator plates is obviated.

HOLE & SLOT
FOR VC SWITC
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WOOD BOX
COVERED WITH
LEATHER CLOTH.

Suitable carriers may be obtained from a
well-known store for the sum of 6d., one
being required for housing the receiver
and L.T. battery-grid bias not being essen-
tial on 75 volts H.T.-whilst, of course,
there is room for a 3 -volt midget battery.
The other is required for the H.T.
battery, and in the case of head-
phones being used whilst on route,
there is ample room in the H.T.
carrier, provided that the headbands
are' previously removed. It is pro-
posed to explain further in this article,
how best to employ this receiver for
outside entertainment, and to use to
advantage the surprising output of
the receiver.

The overall weight of the receiver
alone is 111b., and even this weight
will be appreciably reduced if alu-
minium is used throughout. Just a
few words about the aerial and
earthing prior to giving construction-
al details.

Experiments have proved that
under normal working conditions-
which can be taken as the operation
of this set within a fifty -mile radius
of any broadcast station-an aerial
length of 10ft. will be found admir-
able for good quality moving -coil
output, whilst a longer aerial will, of

.000,1#

course, be advantageous in the search for'

foreigners and such as coastguard stations
and amateur reception, although this set is
specifically designed for quality local recep-
tion as previously mentioned.
Constructional Details

The only metal parts to be fashioned are
the front panel, chassis, and condenser
brackets, and it must be emphasised here
that exactitude in measurements and drill-
ings is essential. Occasional elementary
advice will be included in the following
notes to help those readers with little or
no experience in this class of work, whilst
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543XVZ(Appn)
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MAXIMUM LENGTH OF 14928gFig. 3.-Details of the EUREKA WIRE =34"
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experienced readers may gather some useful
hints from the data given.

.Unless otherwise stated, aluminium IN ill
be taken as the basis of the design through-
out, and this should be from 16 to 18 gauge.
The panel and chassis could, if desired, be
obtained already cut to size, or a sheet of
aluminium (see Fig. 5) measuring 711d in.
by 4lin. should be cut and bent in accord-
ance with the measurements given. To do
this the aluminium sheet must be first of
all " squared," and this may be done by
the use of either an engineer's square or by
checking the overall measurements before-
hand with a rule.

The sheet of aluminium should be placed
in a vice, preserving the finish by the aid
of a piece of felt placed between the jaws,
and having scribed the cutting and bending
lines, cut along the line indicated in the
diagram. A thin band -saw blade should be
used when cutting the metal. The lower half
of the piece of aluminium is to be used for
the chassis, and this likewise should be
placed in the vice, and the two runners
bent over as illustrated. This should be
done by placing the sheet of aluminium
between two pieces of wood-protecting
the finish by utilising a strip" of felt-then
with a hammer, and another piece of wood
acting as a softening medium to the hammer
blows, the two runners should be tapped
over as shown.

Marking Out and Drilling
HaVing cut the panel and prepared the

chassis, the rough edges and any burrs
caused by the saw should be filed down
with fine' cross -cut file, finally checking all
edges with a square. The drillings next have
to be undertaken, and dealing with the front
panel, it will be seen on referring to Fig. 6
that the two holes for the condenser knobs
will have to be hand -
fashioned. The panel should
be placed upon a hard, flat
wood surface, covered with
a piece of felt to prevent
scratching, the centre lines
being marked off lightly

T. circuit. with a scriber and steel
rule, or square, on the
" inside' surface, then
at the points of inter-
section, clearly defined
in Fig. 6, panel fixing
holes should be drilled
with a fin. bit, after
centre -punching. T h e
largest size drill should
be used for the two
condenser knob a holes,
which can then be
fashioned with a rat-
tail file to the required
diameter.

The chassis should be
placed over a suitable
block of wood prior to
drilling, and the first
holes_ to be made are
those for -the valve -
holders ; it should be
noted that one hole is
*in. in diameter,
whilst the other three
are tin. The lines of
intersection will, of
course, have been
marked a n d centres

+ +
CHASSIS

s iy15

"7,6

35PACI
THOLES

OPTIESONAL.

Fig. 6.-Full dimensions for drilling
the chassis.
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Fig. 7.-Cutting and drilling details for the
condenser brackets.

punched prior to these drillings, and all
remaining holes excepting the three on
the rear runner of the chassis can now
be made with a tin. bit. The eight fixing
holes for the valveholders must then be
countersunk, and, finally, the three holes
for fixing the front panel, and the holes
for the leads on the rear runner, can then
be made, tin. and tin. bits being necessary
for all drillings, excepting those for the
valveholders.

The front panel can now be fitted to the
chassis with three tin. countersunk 6BA
brass screws and nuts ; if possible, small
spring washers should be fitted under the
nuts on the inside of the chassis for rigidity.

Referring to the wiring diagrams,
the four valveholders should be posi-
tioned and fixed to the chassis with fin.
6BA 'countersunk brass screws and nuts,
and it is optional whether these holders are
mounted above or below the chassis.
Looking down on the chassis and reading
from left to right, it will be seen that the
first three valveholders are 4 -pin, and are
mounted with the large " G sockets to
the bottom right-hand corner, whilst the
fourth valveholder has the two large sockets
centralised (for further details see Fig. 12).
The brackets for the condensers should

(Continued on next page.)
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Fig. 5.-Cutting and drilling dimensions for the metal chassis.
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Fig. 1.-The finished receiver in its waterproof
carrying case.

THE theoretical diagram of this
receiver (Fig. 2) shows that a
straightforward 4 -valve circuit has

been employed, embodying midget valves
arranged as follows : A high -impedance
leady-grid detector stage is tuned by a
home -constructed coil, then comes a low -
frequency stage in which is included a
" threshold howl " filter condenser C5,
for stabilising quality for the next amplify-
ing stage, which is a low -impedance valve ;
finally, a pentode valve constitutes the
output stage. Component and space
economy, together with simplicity in wiring,
are obtained by 'keeping out any circuit
" trimmings," and all four valves are
resistance -capacity coupled, whilst the
dual -range coil meets the essential require-
ments for good local reception. There are
only two controls-tuning and switching.

There are a number of reasons for sinking
the knobs into the front panel, apart from
the switching ; for example, there was the
question of surplus capacity to be con-
sidered, and readers will know that there
would be the unwanted capacity existent
between the fixed vanes of both condensers
and the front panel, and this would be
particularly detrimental in the case of the
reaction ; this point is stressed, as some
constructors may wish to deviate from the
original design ; they may however do so
providing a non-metallic front panel is
used, and certain modifications are made to
the reaction winding of the coil ; this will
be more clearly understood when dealing
with this part of the assembly.

The cabinet is of wood, covered with
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THE "IMP". FOUR -VALVE PORTABLE
leatherette, and costs approxi-
mately one shilling ; little
difficulty should be experi-
enced in cutting and drilling

the switch -slot as will be understood
by 'reference to Fig. 3.

Wave -change Switching
Now with regard to the wave -range

and method of wave -change switching.
Once again consideration has been given to
the question of appearance, and by modify-
ing a commercial loudspeaker switch, it was
found that this could be fitted snugly into
the top of the It in. former used for the coil.
The wavebands chosen range 'from
approximately 160 to 450 mares, and 650
to 1,800 on the long wave, whilst a centre -
tapped medium -wave winding is used to
obtain maximum input signal strength.

It will be noticed that the control of the
wave -change switch is done by the 2 -pin
plug which is fitted into the top of the set,
the idea here being that the aerial
and earth connections to the set can be
made through the medium of the plug
and thus extra sockets or terminals
are not required and the connecting up of
the receiver is therefore simplified still
further. The plug is of course supplied
with the switch.

The chassis is retained in position in the
cabinet by the two fixing screws securing
the wave -change switch, and although the
coil is not designed to be a permanent
fixture to the chassis, surprising rigidity
is maintained after assembly.

Battery connections are made simply by
plugs and sockets, this applying also in
the case of the two speaker, leads, as by
experiment it has been found far better
than using terminals, principally by
reason of the compact nature of the design.

L. T. Battery
The all - important question of weight

received extra consideration, and to get
over the difficulty occasioned by the
apparent necessity for an accumulator for
supplying the L.T., it was decided to com-
mission an inexpensive cycle lamp battery
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G.B.

LT -

LT+

Fig. 2.-Circuit diagram of the " Imp" Portable Four.

SW

A Novel Portable which will be Found !deal for Cyclists, Hikers
and Others who Require a Self-contained Light -weight Receiver

and adjust the voltage by a suitable
resistance ; details of this are clearly given
in Fig. 4. The life of this battery under
continuous load-that is to say, if the
set were left on-would be six hours;
consequently the requirements of the average
cyclist regarding entertainment on the
road and when picnicking, are amply met,
and the user has the added advantage of
being able to rely upon the battery over
a matter of days or even weeks of disuse,
whilst an accumulator would require
periodical charging ; and so far as the
difference in weight is concerned, it will be
agreed that this is very appreciable, whilst
danger of creeping avid or possible damage
to the accumulator plates is obviated.

HOLE & SLOT
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WOOD BOX
COVERED WITH
LEATHER CLOTH.

Suitable carriers may be obtained from a
well-known store for the sum of 6d., one
being required for housing the receiver
and L.T. battery-grid bias not being essen-
tial on 75 volts H.T.-whilst, of course,
there is room for a 3 -volt midget battery.
The other is required for the H.T.
battery, and in the case of head-
phones being used whilst on route,
there is ample room in the H.T.
carrier, provided that the headbands
are' previously removed. It is pro-
posed to explain further in this article,
how best to employ this receiver for
outside entertainment, and to use to
advantage the surprising output of
the receiver.

The overall weight of the receiver
alone is 111b., and even this weight
will be appreciably reduced if alu-
minium is used throughout. Just a
few words about the aerial and
earthing prior to giving construction-
al details.

Experiments have proved that
under normal working conditions-
which can be taken as the operation
of this set within a fifty -mile radius
of any broadcast station-an aerial
length of 10ft. will be found admir-
able for good quality moving -coil
output, whilst a longer aerial will, of

.000,1#

course, be advantageous in the search for'

foreigners and such as coastguard stations
and amateur reception, although this set is
specifically designed for quality local recep-
tion as previously mentioned.
Constructional Details

The only metal parts to be fashioned are
the front panel, chassis, and condenser
brackets, and it must be emphasised here
that exactitude in measurements and drill-
ings is essential. Occasional elementary
advice will be included in the following
notes to help those readers with little or
no experience in this class of work, whilst
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experienced readers may gather some useful
hints from the data given.

.Unless otherwise stated, aluminium IN ill
be taken as the basis of the design through-
out, and this should be from 16 to 18 gauge.
The panel and chassis could, if desired, be
obtained already cut to size, or a sheet of
aluminium (see Fig. 5) measuring 711d in.
by 4lin. should be cut and bent in accord-
ance with the measurements given. To do
this the aluminium sheet must be first of
all " squared," and this may be done by
the use of either an engineer's square or by
checking the overall measurements before-
hand with a rule.

The sheet of aluminium should be placed
in a vice, preserving the finish by the aid
of a piece of felt placed between the jaws,
and having scribed the cutting and bending
lines, cut along the line indicated in the
diagram. A thin band -saw blade should be
used when cutting the metal. The lower half
of the piece of aluminium is to be used for
the chassis, and this likewise should be
placed in the vice, and the two runners
bent over as illustrated. This should be
done by placing the sheet of aluminium
between two pieces of wood-protecting
the finish by utilising a strip" of felt-then
with a hammer, and another piece of wood
acting as a softening medium to the hammer
blows, the two runners should be tapped
over as shown.

Marking Out and Drilling
HaVing cut the panel and prepared the

chassis, the rough edges and any burrs
caused by the saw should be filed down
with fine' cross -cut file, finally checking all
edges with a square. The drillings next have
to be undertaken, and dealing with the front
panel, it will be seen on referring to Fig. 6
that the two holes for the condenser knobs
will have to be hand -
fashioned. The panel should
be placed upon a hard, flat
wood surface, covered with
a piece of felt to prevent
scratching, the centre lines
being marked off lightly

T. circuit. with a scriber and steel
rule, or square, on the
" inside' surface, then
at the points of inter-
section, clearly defined
in Fig. 6, panel fixing
holes should be drilled
with a fin. bit, after
centre -punching. T h e
largest size drill should
be used for the two
condenser knob a holes,
which can then be
fashioned with a rat-
tail file to the required
diameter.

The chassis should be
placed over a suitable
block of wood prior to
drilling, and the first
holes_ to be made are
those for -the valve -
holders ; it should be
noted that one hole is
*in. in diameter,
whilst the other three
are tin. The lines of
intersection will, of
course, have been
marked a n d centres
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CHASSIS

s iy15

"7,6

35PACI
THOLES

OPTIESONAL.

Fig. 6.-Full dimensions for drilling
the chassis.
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Fig. 7.-Cutting and drilling details for the
condenser brackets.

punched prior to these drillings, and all
remaining holes excepting the three on
the rear runner of the chassis can now
be made with a tin. bit. The eight fixing
holes for the valveholders must then be
countersunk, and, finally, the three holes
for fixing the front panel, and the holes
for the leads on the rear runner, can then
be made, tin. and tin. bits being necessary
for all drillings, excepting those for the
valveholders.

The front panel can now be fitted to the
chassis with three tin. countersunk 6BA
brass screws and nuts ; if possible, small
spring washers should be fitted under the
nuts on the inside of the chassis for rigidity.

Referring to the wiring diagrams,
the four valveholders should be posi-
tioned and fixed to the chassis with fin.
6BA 'countersunk brass screws and nuts,
and it is optional whether these holders are
mounted above or below the chassis.
Looking down on the chassis and reading
from left to right, it will be seen that the
first three valveholders are 4 -pin, and are
mounted with the large " G sockets to
the bottom right-hand corner, whilst the
fourth valveholder has the two large sockets
centralised (for further details see Fig. 12).
The brackets for the condensers should

(Continued on next page.)
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Fig. 5.-Cutting and drilling dimensions for the metal chassis.
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'.Continued from previous page.)

then be fitted with their flanges towards
the rear chassis runner, and the same type
screws as used for the_ valveholders fix
these brackets into poSition through holes

j and k. (Fig. 6.)

Wiring Connections
The chassis is now ready for wiring, and

the filament 'sockets of the valveholders
must first be wired up. All wiring, unless
otherwise stated, should be executed with
Glazeite wire, or 22 -gauge tinned copper
wire ; sleeving being occasionally used
throughout, and a yard of this should be
kept at hand.

A short length of wire should be soldered
to the bottom left socket of each of the
three valvehoklers XD, -XL and XP, and
soldered to the fixing nuts ; this wire
should be kept as close to the valve -pin
and chassis as possible. Next solder
another short length of wire from the
upper filament socket oftlie fourth valve -
holder to the fixing nut, keeping close to
the chassis. The wire running from and
connecting up the other filament sockets

I LIST OF COMPONENTS -

FIXED CONDENSERS.
i Two .0003 infd (Tubular) 4601/s
I One .002 mfd. (Tubular) 4601/s. 7.

l One .02 mfd (Tubular) 4601/s (Dubilier)
; One .01 mfd. (Tubular) 4601/s i
i One .1 mfd. (Tubular) 4603/s.

RESISTANCES i
All 1 -watt Type

Two 50,000 ohm
1

e
One 12,000 ohm

N.S.F.)
One 250.000 ohm
Two 2 megohm

One 1 megohm
VARIABLE CONDENSERS

Two .0005 mfd. 1 5jstin. spindle length (J.B.)
The spindle length is important.

(VALVEHOLDERS)
Three 4 -pin Midget type V6 } (Clix)
One 5 -pin Midget type V6

SWITCHES
One type 28 Control Panel and Plug (Clix).
One type S80.T. Toggle (on -off) Switch (Bulgin)

;
VALVES

One type X.D. (Midget)
One type X.L. (Midget)
One type X.P.- (Midget) (Hivac)
One type X.Y. (Midget)

PLUGS
Five: HT-Black; HT -{-Red; HT + (Clix)Yellow ; No. 3. GB- ; GB+ ; No. 3.

SPADE TERMINALS
Two: LT- , LT -f. No. 14 (Clix).

CONNECTORS
Four: 2 red and 2 black. No. 22 (Clix).

BATTERIES
One 75 -volt H.T. (Exide).

One 4.5 -volt Torch (Optional)
One 3 -volt type: 800 (Ever -Ready).

SPEAKER
Moving -coil Speaker (Stentorian W.B. Midget).

MISCELLANEOUS

METAL WORK
16 or 18 S.W.G. Aluminium (Peto-Scott).

(Machine or plain finish)

FORMERS
One 21in x diameter bakelite former.
One 11in. x 9/16in. diameter bakelite former. 1

One solid ebonite former, tin. x 1Nn. approx.

BRACKETS
Two type E.H.9 (Bulgin).

KNOBS
Two hexagon. Type No. K.40 (Eulgin).

WIRE, ETC.
One 2oz. coil of 32 S.W.G. enam. No. 757

(Bulgin).
One 2oz. coil of 35 S.W.G. enam. No. 758

(Bulgin).
One coil of insulated wire.
One yard of 28 S.W.G. Eureka wire.
Insulated sleeving.

(see Fig. 12) must be insulated with
systoflex unless Glazeite is used, again
keeping the wiring close to the chassis.
A 10in. length of rubber -cohered: flex
should be threaded through the left-hand
socket on the rear runner looking at the
underside of the chassis ; one end of this
flex connects to the second valveholder fixing
nut, the other end terminates in a Clix
type 14 spade
terminal (Black) ;another 14in.
length of flex should
be taken through
the same hole, one
end terminating in
a red spade termin-
al of the same type,
the other end being
passed through
hole No. 6, and
connected to one

EBONITE SUSHI
,

tag on the L.T. INSULATING THE C/switch. SCREWS.

A short length of
flex should then be
taken from the commoned filament socket
(F+) through hole No. 5 to the other
contact of the L.T. switch. Next connect
the .0003 mfd. condenser C2 by threading
a short length of systoflex over the con-
denser connecting wire and soldering one
end to the " A " socket on the first valve -
holder, and the other to the " G " socket
on the second valveholder-XD and XL
respectively. The condenser C3, which is

/1

.002 mfd., must similarly be connected
between the "-A " socket and the " G
socket of the second and third, or XL and
XP valveholders respectively, again using
great care to see that sleeving is carried
right up to the sockets ; this point applies

F ING
BOLTS

EBONITE
:"X4 X 34"

SIZE
OF CONTACTS
BEFORE SHAPING

SWITCH ASSEMBLED
SHOWING CONTACTS

Fig. 8.-Full constructional details of the switch.

throughout the wiring. A .02 mfd. con-
denser C4 should then be placed snugly
between the third and last valveholder, con-
necting up to the " A" and " G " sockets
as shown in the wiring diagram below.

The grid -leaks R2, R3 and R4 should
be wired up in the same way, and it should
be noted that R2 is centralised between the
first two valveholders.

(To be continued.)
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March 19th, 1938

FLASHES ROUND
THE GLOBE

Amateur Station Celebrates Tenth
Anniversary
T14NRH, Heredia (Costa Rica), recently

celebrated its tenth anniversary
by a special world-wide broadcast.

A transmission may now be heard from this
studio on most nights between G.M.T.'
01.00-05.00 on 31.02 m. (9.67 mc/s). It
styles itself : La Voz de Costa Rica, and
announces in Spanish, English, and French.
BrOadeasts are opened with a bugle call and
as a rule the studio closes down with the
playing of "The Last Post." When referring
to Heredia the announcer adds the qualify-
ing fact that " it is the city of flowers in the
land of coffee trees.:' . Address : Senor
Amando Cespedes Marin, Apartado Postal
40, Heredia (Costa Rica).

El Progreso Cubano on Higher
Frequency
COBC, the short-wave relay of CMBC,

Havana (Cuba),hitherto working on 32.09 m.
(9.35 mc/s), is now found operating on 30.12
m. (9.96 mc/s). As an interval signal the
station uses indiscriminately a bugle call,
the crowing of a cockerel, chimes and
occasionally a cuckoo call. If International
Postal Reply coupon is sent, the station
will verify reception ; the address is :
Apartado Postal 132, Havana (Cuba).

News Bulletins from. Salamanca
Calling Radio National, Saktmanc,a,

EAIBO, a Nationalist studio in that
Spanish city, broadcasts an English news
bulletin nightly at G.M.T. 21.15 on 42.43 m.
(7.07 mc/s).
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New Czech Shortwave Station
The Pardubico Radio Club at Prague

(Czechoslovakia) is carrying out experi-
mental broadcasts every Monday from
G.M.T. 21.30 on 80 m. (3.75 mc/s).

India Tries Out New Channels
Both VUB, Bombay, and VUD, Delhi

(British India), are making experimental
transmissions on channels above 80 metres,
the former testing on 90.63 m. (3.31 mc/s),
and the latter on 86.46 m. (3.47 mc/s).
In addition Delhi has been heard testing
from' G.M.T.' 02.30 on 31.28 m. (9.59 inc/s) 
and Bombay on 48.98 in. (6.125 mels).

Another Bugle Call
1-1113W, Port-au-Prince (Haiti), on 31.10

m. (9.645 mc/s), now opens its broadcasts
with a bugle call retaining the four chimes
previously used for this purpose as an
interval signal. The station is on the air
from 18.00-19.00, and again from

; midnight to 03.00 daily. Announcements
in the French language with translations
into Spanish and Englis. Address : Boit e
Postale A/117, Port-au-Prince (Haiti), West
Indies.

Schenectady Adopts New Channels
The N.B.C. and WCY transmissions may

now be heard on 13.95 m. (21.51 me/s)
from G.M.T. 13.00-17.00 daily, and on
31.4 m. (9.555 mc/s) froM G.M.T. 00.30-
05.00 ; the former are destined to European
listeners, and the latter to the Latin States
in South America. A new schedule which
commenced on March 2nd, shows slight
alterations inasmuch as W2XAD, on 19.57
m. (15.33 me/s), provides a programme for
Smith America from G.M.T. 17.30-24.00 and
W2XAF, on 31.48 in. (9.53 inc/s), offers a
continuous broadcast for Europe from
G.M:T. 21.00-05.00.

PETO-SCOTT PROVED //
VALUE  

Peto-Scott 25/- SUPER SENSITIVE MICROPHONE
"BETTER THAN " £16 MODEL"

Read below what the Editor of "Television and S.W. World"
says on Page 184, March, 1938 issue :
"My first tests with it over the air were most satisfactory, for all the reports,
without exception; mentioned that the quality was' extremely goad, and if any-

thing, rather BETTER THAN THE PREVIOUS MICROPHONE I had
been using which originally COST £16. This is rather startling, for the
Peta-Scottldicrophone coda only 25/-."
A scientific:OA designed Carbon Microphone for every purpoie, giving excellent
response at all frequencies. Transverse current type. Carbon electrodes and finely
graded granules. Fine grade white mica diaphragm. Whole microphone assemble
supported in Chromium plated ring; by sensitive steel springs surmounting

attractive bakeliti case. On -off switch. 30 1 Microphone Transformer housed with a bias battery in separate
bakelite moulding. Including 25ft. of heavy braided and twisted llex.

216.
Deposit and 11 monthly payments of

Cash or C.O.D. 25/- or 2/6 020/ t6
payment* of 4/-.

FLOOR STAND MODEL :Exactly as described above.
and illustrated on right, but including. heavil
rehLohm int

orn
plat end .11olzor2sittInd:,,,.3' 62;ocipose,pdo,,61.: e:;rand e1,11.

42 f25i-
TABLE MODEL. Exactly as
described and illustrated above.

-AMAZING BARGAIN -
BROADCAST S.G.3 CHASSIS

With knobs and escutcheon.
less valves.

LIST VALUE £2 : 2 : 0

OUR 211.
PRICE

CASH OR C.O.D.
S.0.3 Circuit.

 Screened coils.
 Wavelength dial,

200-2,100 metres.
 Wide choice British and

Foreign stations.

CHASSIS and VALVES as
described and illustrated
above tut less speaker.
List value £4/410. Bargain 19/6 or 2/6 down
and 11 monthly payments of 3/9.
CHASSIS, VALVES and 'SPEAKER, as illustra-
ted above, including splendid P.M. Moving -Coil
Speaker. List value 1517 /6. Bargain. 55/- or 151-

4zow. sod 11...thry palf...18 of 5/8.

216
DOWN

1 -valve ALL -WAVE KIT
Ideal for the All -Wave Beginner !

Save I 11 --buy a com-
plete Kit.

A unique All -Wave single-
valver combining simplicity of
assembly with extraordinary
efficiency and low cost.

 Waveranges 18-52, 200-
550, 900.2,000 metres.

 .Ready assembled tuning -
unit incorporates all wind-
ings and switching and
needs only six simple con-
nections for incorporation.
"KIT A" comprises com-
plete kit of parts for building,

including ready -drilled steel panel and chassis, drawings
and instructions, less valves and cabinet.
List Value £2:0:10 OUR PRICE 296

Or 2/6 down, 11 monthly payments of 2/11.
KIT "B" with valves B1:13:6, or 3/- down and 11

monthly payments of 3/-.

2 -Valve L.F. AMPLIFIER.
For use with Pete -Scott 1 -Valve All -Wave ItIt (described
above). KIT " A " all parts. less valves.
Our Price 15/-. Cash or C.O.D.

5v. ALL -WAVE A.C. SUPERHET R/GRAM CHASSIS
with 5 British Valves and Moving -coil Speaker.

10:0valuef : 0 OUR PRICE E6 : 6 :0
 3 Wavebands -18-50, 200-550, 900-2,000. Automatic
volume control.  Bandpass on all stages. Dimensions :
ro" high, II}" wide, 81" deep. 5 British Valves. High
slope output pentode. Switch for 3 bands and gramo.
Dial. Combined on -off switch and volume control.
Separate tone control. A.C. Mains, zoo -26o volts, 50-roo
cycles. Output 3 watts. Complete with Valves
and High -Fidelity. Field -Energised Moving -coil
Speaker illustrated. Cash .or C.O.D. 2616/0, or
7/6 down and 17 monthly payments of 8/9.

PRzodtow PORTABLES -metre
TRANSMITS
and RECEIVES TRANSCEIVER KIT

For the transmission and
reception of telephony within
the range of -10-20 miles. This
unit brings the opportunity to
iqiilulge in transmitting research
work within the means of every
keen amateur experimenter.
Entirely self-contained and
available in portable cabinet
with collapsible carrying handle.

KIT "A" comprising
complete

kit of parts including special
sensitive microphone, ready
drilled panel and chassis. Less
valves, batteries and cabinet.

Car' £3 : 3 : 0C.O.D.,
or 5/. down and 11 monthly payments of 5/10.

KIT " c " inLiSdiilIgea2d rT:ohr'leess:
Peto-Scott I metre Dipole Aerial outlit,II.T. .itsk 7:10:0
Battery, Aecuninlator _and G.B. Battery
CASH -or C.O.D. Carriage Paid,

or 12/6 down and 11 monthly payments of 13/111
FINISHED INSTRUMENT. Ready assembled Peto-Scott
Transceiver, rigidly tested throng/lout, complete with special
dipole aerial, headphones, H.T. Battery, Accumulator and
sl.it. Battery and Valves in solidly constructed portable cabinet.
Cash or C.0.0.511 /11/9 or 21/ -Deposit and 11 monthly pay-
ments of 21/-
.V.B.-A Post mike Tro,,,,,,mt,f, f hence is necessary for the
operai ion of this n nit.

7,6
GOWN

S.T. 900 Battery ALL -
WAVE Receiver

KIT "A.10" c2.202,:* £4:5:0
FIRST: specified and used by Mr. 1. Scott- 8 6Pilot Author Hit of Ccmponenia, exactly as

Taggart, with Mr. 1. SCOTT-TAGGART'S
S.T. 900 AUTO -DIAL CARD, coils, Konecta- DOWN
kit, wander Plugs, accumulator connectors,

valves, extractor kit tut less
cabinet and speaker._
Complete wills building in -
&tractions.
Cash Price. Carriage Pa id
14:5:0, or 8/6 down and 11
monthly payments of 8/-.

FINISHED INSTRUMENT
CONSOLETTE MODEL

Exactly to Specification. Cel-
luloid dial. With valves and
10 B.T.S. Inductors, Peto-
Scott P.M. Speaker less
batteries. CASH PRICE,
Carr. Paid,
810100, 0,
21/- down and 21/-,11 monthly

Exert to Mr. John Scott- payments of DOWN
Tagoart's specification. 19/3

1. 7 9

(Pr.W.29), 77, City Road, London, E.C.1.
(Pr.W.29),62, High Holborn, London, W.C.1.

Est. 1919.
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A "StanaLby" Mains Two
Constructional Details of an Unusual Type of "Corner" Receiver that has Many Uses. A Cabinet of the Type
Cescribed could be Used for Accommodating Various Other Types of

THERE are many. occasions on which
a second or " stand-by " receiver
is useful to the experimenter. Per-

haps the big set is being modified or rebuilt,
or it might be in experimental use. On the
other hand; it might. be desirable to have
a second set in the dining -room. In any
case, there is no doubt that there are many

vantauades to be gained by having two sets
ii the

4 n
in the house.

From this it will be seen that the receiver
is intended for fitting in a corner,where it
also forms a small shelf. The containing
case was built up almost entirely of 6 mm.
five-ply which was oak -faced. When com-
pleted, this was stained and wax -polished
so that it matched the oak furniture.

Resistance Reaction Control
Turning back to the circuit you can see

MIMI,
0002 MFD

5,0 0 011
MM/'

- m 'D

°°°2-111

2 MC/

'INV%
0005

MFD

IMFD

H

0003
M FD

\AV A., \A \,/
75,000 20,000 CI

12

4V

um/ sin

a }a.

MSP4

MFD

2500 FIELD

u.I 0

1

5AMP

I

AO

4V
I

Fig. I.-Theoretical circuit used for the mains "Stand-by" Two, showing the unusual
re -action control arrangements. In most cases it is better to use a P.M. speaker.

That shown in the accompanying illus-
trations was made for general use, and was
intended for the reception of the two local
stations only. As can be seen from Fig. 1,
a standard two -valve A.C. circuit arrange-
ment is used, both valves being pentodes ;
the first is 'an H.F. pentode used as
detector and the second is a power or output
pentode. As the receiver was required for
reception of the medium -wave Regional
and National stations only it was decided
that a six -pin plug-in coil should be used.
The tuning condenser is of the mica -
dielectric pattern, and is fitted with a knob
having a pointer. Consequently, it is
possible, after tuning in the two "locals,"
to mark the front of the set with pointer
positions.

Simple Tuning System
At first it was thought that it would be

preferable to use two pre-set condensers for
tuning, with a change -over switch to bring
either into circuit, but as it was found after-
wards that a number of alternative stations
could be received when employing an aerial;
the arrangement shown was decided on:
Another advantage of using a variable con-
denser is that its knob can be " balanced "
with that of the combined reaction control
and on -off switch. As a result a very neat
and simple -looking set was produced,
having the general appearance indicated in
Fig. 2.

that the reaction control, which also serves
for volume control, is unusual in that it
consists of a variable resistance included
between the reaction winding and a small
fixed condenser joined to the detector
anode. A control of this
kind operates satisfactorily
provided that the variable
resistance is smooth' in
action

'
the Polar-N.S.F.

proved very good in this
respect. It is the model V/1
which is suitably graded for
the purpose, and can bo
obtained fitted with anon/off
switch. In this case the
switch is used in the primary
circuit of the mains trans-
former.

A parallel -fed transformer
is used between the detector
and the output pentode, a
75,000-ohm: anode resistor
being. used in series with
a 20,000 -ohm decoupling re-
sistor. The screening grid is
fed through a 150,000 -ohm
resistor. All are of 1 -watt
rating. An energised moving -
coil speaker is used, this
having a 2,500 -ohm - field
which acts as an effective
smoothing choke without
reducing the anode voltage to
too great an extent. Ac -

Set - - By FRANK PRESTON

Wally, the total anode current taken
by the two Osram valves shown was
found to be between 30 and 35 mA
when measurements were taken, so. the
voltage drop across the speaker field is
about 90 volts. And as the U.10 rectifier
has an output of about 300 volts at.30 mA;
there is almost 200 volts available for H.T.
It must be pointed out that the energising
wattage for the speaker field is too low for
maximum efficiency, but proved to be
sufficient to permit of fair volume when the
set was fed from the " mains " aerial and
used 12 miles from the transmitters.

Speaker Energising
Unless it is known that the available

speaker is particularly sensitive it wou!cl
generally be better to use a small per-
manent -magnet speaker and to replace the
field winding by a 30 -henry choke in series
with a 2,000 -ohm 5 -watt resistor.

The mains transformer is, of course, pro-
vided with a 250-0-250 volts secondary for
H.T., as well as with two 4 -volt
windings, one of which is rated at up to
5 amp. (for the valve heaters), and the
other at 1 or 2 amp. (for the rectifier
filament). The two smoothing condenSers
used consist of a double electrolytic unit
of the cardboard -box type, which is very
compact. None of the other components
calls for special comment.

Plywood Cabinet
The containing case is the most unusual

part of the receiver. It was built up from
five pieces of 6 mm. five-ply board and some
lengths of lin. square wood. Top and
bottom were made from a 15in. square,
sawn across the diagonal, as shown in Fig. 3.
After cutting, strips of the lin. square
material were cut to fit, as shown in Fig. 4

(Continued on page 20)
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Fig. 2.-How the finished "corner -cabinet" set appears. Note
the simple controls.
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pressions
on the Wax

Parlophone
SONGS from two films are featured by

Richard Tauber on his latest recording
on Parlophone RO 20381. They are

" Giannina Mia " from the film " Firefly,"
coupled with " My Gypsy Dream Girl "
from the film " Command Performance."
Tauber sings both in English with orchestral
accompaniment. Other records by well-
known tenors are Joseph Schmidt singing
" La Danza " and L'Ariatella " on
Parlophone R 2495, and Jan Kiepura
singing " Che gelida manna " (Your Tiny
Hand) from La Boheme coupled with " Ach
so fromm " (Like a Dream) from Martha
on Parlophone R 20380.

Orchestral recordings are supplied by the
Berlin State Opera Orchestra who, con-
ducted by Prof. Robert Heger, give a fine
rendering of Schubert's " Rosamund° "
 (ballet music) on Parlophone R 2484-5.
The same orchestra, but this time con-
ducted by Prof. H. Abendroth, has also
recorded Wedding Waltz" on both sides
of Parlophone R 2486.
Variety

HARRY ROY and his Band are in the
news with that big Americkn hit

- song, " Bei Mir Bist Du Schoen," on
Parlophone F 1026. On the reverse appears
" She's Tall, She's Tan, She's Terrific,"
from the film " Cotton Club Parade." This
hand has also made " Mama That -Moon
is Here Again," and " You Toole the Words
Right Out of My Heart," on Parlophone
F 1027, both tunes being from the film
" Big Broadcast of 1938.'

Another popular band, Nat Gonella and
his Georgians, chooses for his latest record

The Snake Charmer," with vocal by Nat
Gonella and The Three Jackdaws, and
" Let 'er Go," on Parlophone F 1028.

" Hutch," the popular radio star, has
two records this month, " The Girl in the
Alice Blue Gown" and ".With You," from
the film " Brief Ecstasy "-Parlophone
F 1039, and " Once in a While," and It's
a Long, Long Way To Your Heart "-
Parlophone F 1038.

Two lively recordings are supplied by
Billy Thorburn, who, on a piano with drum
accompaniment, gives a waltz and quick-
step medley on Parlophone F 1037, and Joe
Daniels and his Hot Shots, who give their
version of " Alabamy Bound " and " Power
House," on Parlophone F 1045.

H.M.V.
THE technique of brass bands has

reached such excellence in recent
years that it is good to see one of the

most famous of their number-Callender's
Senior Band -recording for " H.M.V."
.For this, their first record, they have chosen

Bells of St. Maio " and" Amparito Roca "
(The Sheltered Cliff)-H.M.V. BD 513. The
first of these is a stately gavotte arid the
other a Spanish piece in march tempo.

Barnabas von Geczy's Orchestra, which
specialises in the " Café " type of light
music, play " Adua and " Black Orchids "
very effectively on H.M.V.B 8717. Another
very tuneful record is a selection from the
film Rosalie " for which Cole Porter wrote

-9
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the music-H.M.V. BD 509. It 1,, played by
the New Mayfair Orchestra.

Those who like the piano accordion will
enjoy the " Hits " Medley played by
George Scott -Wood's Accordion Band 'on
H.M.V. BD 508.

One hears very little of Haydn's piano
music in these days on the recital platform,
but Paderewski has now made a record of
the " Variations in F Minor," on H.M.V.

DB 3183. Whilst listening to this beautiful
record, it seems almost incredible to believe
that Paderewski was playing this -piece to
delighted audiences years before there were
any gramophones or records.

RecOrds of the theatre organ are becoming
increasingly popular, and this month
brings two good examples. Reginald Foort
at the B.B.C. Theatre Organ plays it " Hit
Parade," introducing songs of the moment
on H.M. V. BD 511, and Al Bollington at the
organ of the Paramount Theatre, London,
plays a tuneful selection from the film
"Rosalie," on H.M.V. BD 504.

NOW READY!
WIRELESS COILS, CHOKES AND TRANS-
FORMERS. AND HOW TO MAKE THEM.
2 6, or 2,10 by post from Geo. Netenes Ltd., Tower
House, Southampton Street, Strand, London, W.C.2.

RADIO AT THE RIGHT PRICE
TWO NEW KITS COMPRISING HIGH GRADE
COMPONENTS AT PRICES WHICH DEFY COMPETITIO

N.T.S. WORLD S.G.4 ALL WAVE KIT
Employing worldfamous B.T.S. 6 -pin One-shot Inductors. VALVES FREE.! !

LIST VALUE BARGAIN
f4 : 17 : 6 CASH or C.O.D. 37/6
The new N.T.S. World 8.0.4 is the ideal set for the short-wave enthusiast and provides an
unsurpassed performance also nil the medium and long waves.. Wonderfully efficient circuit
comprises Pre H.F., B.G. Detector,  Screened -Grid Audio and Pentode output stages, 2 -gang
condenser. Slow-motion tuning. Station -named dial for Broadcast and calibrated for short -wale
bands. Designed specially for B.T.S. 6 -pin One-shot Inductors detailed below. Only N.T.S. are
in the position to offer such an amazing bargain. Complete Kit with highest grade cmti-
ponents only, with drilled metal chassis, transformer, condensers end all instructions. Los
Coils, 37/6 only or yours for 2/6 down and 12 monthly payments of 3;9.

NEW ALL WAVE 3: List Value f4:15: BARGAIN 27/6: VALVES FREE !
A triumph in Receiver design, Two S.G. and Pentode Output stages. For the enthusiast who requires maximum efficiency
and those extra stations on the Short, Medium and Long -wave ranges. Employs famous B.T.S. One-shot inductors allowing
instant wave-ehanging. Slow-motion Tuning. Complete Kit for Battery use with steel chassis, Twin -gang condenser.
Slow-motion Tuning, Degree dial, Transformer, Resistances, etc.. And assembling instructions, less soils,

27'6 only. Cash or C.O.D. or 216 doles, owl 12 ploolhly payments of Bit.

2/6
DOWN

B.T.S. ONE-SHOT INDUCTORS (For use with above sets).
Type 9 'MW 174 On metres per pair 516. I Type 9/42 15-43 metres per pair 5/,

9ILW 901.1-2,000 6/6. 9/03 24-70 5/,
Type 9/81 9.7-27 metres per pair 5/-.

If complete Set of 10 Coils required with either set cold 27/6 to Cash Price or 2/- to deposit and2/4 to eachmonthi too yierot

VALVES GIVEN FREE with
these

N.T.S. SHORT-WAVE KITS
3 -VALVE BANDSPREAD S/W KIT.

12-94 metres. Complete Kit, including three coils. List value
63/17/8. BARGAIN 37/6 cash, or 2:6 down, awl 11 monthly
payments of 4,1. Three matched valves FREE.

411/
2 -VALVE BANDSPREAD

SHORT-WAVE KIT.
12-94 metres. Amazing, performance. Amazing value. Complete
Kit. List 591. BARGAIN 32/6, or 2,6 down and 12 monthly
payments of 31. Two matched valves FREE.

1 -VALVE SHORT-WAVE KIT 
Complete 1 -Valve Receiver Kit, including 3 coils: 12-94 metres.
and pair of super -sensitive headphones, 27.6 cash, or 2,6 down
and 11 monthly payments of 2,6. Valve FREE.

411
4 -VALVE BANDSPREAD

SHORT-WAVE KIT.
12-94 metres Pentode Output, will bring a lifetime atfaecinatIng
short-wave entertainment. Complete Kit including 3 6 -pin coils.
List value. 24/16'6. BARGAIN, 42/. cash or 2/6 down and 12
monthly payments of 4/-.
Four matched valves FREE.

* COMPONENT BARGAINS *
Orders over 5/- sent carriage paid
C.O.D. charges extra under 10/-.

OUTPUT CHOKES. Benjamin Univerwd CRIS? " B " tapped
output chokes. List 11/-. Our price, 4.6, Telsen tapped Pentode
output choke, 2/6. Telsen 1.1 output transformer, 2,-.
TRANSFORMERS. Telsen, 54 and 1.77'1. 2'-.
NON -INDUCTIVE PAPER CONDENSERS, Metal cases;
400 volt working ; 8 mfg., 3/9 ; 1 mid., 1/9 ; 0.2.5 mica 700 volts, 6d.
JACKS AND PLUGS. B.T.S. Single aril Double Circuit Jacks,
1/- each. jack Plugs, 1/.. each.
VALVEHOLDERS. 'Chassis type paxolin.4. and 5 -pin, WA.
7 -pin, Sid. Octal, 6d. Baseboard W.B. type, 4 -pin, 26. each. 5 -pin,
31d. each.

POLAR GANG CONDENSERS. Shielded 2- and 3-cang
straight condensers, 2 x .0005 mfd. with Trimmers. TRW,
PAPER CONDENSERS. Non -inductive. .01, .7, .1, 1 u.,1
mid., 270-v. with terminals, 6d.
TRIMMING CONDENSERS. Cyldon &tilde type, 220 mn,
3d. : also 30 minid. type, 2d. each.
HEADPHONES. Super -sensitive type, 3/6 per pair.

-0 SPECIAL OFFER 
3 MATCHED LIST

VALUEBatter
Typey VALVES, 35/-

WE4.22vEs YOU ORDER .. ask us MP
send at least one set of 3 matched battery BARGAIN
2 -volt valves (2 S.G. H.F.'s and one Output
Pentode) List value 35/ -.muss FOR
5/6 only POST FREE, 3 valveholders given
FREE. See special announcement PRACTICAL
WIRELR8q, March rith.issue. Ideal valves for
experimental purposes. Short Wave and All -
Wave receivers and replacehaent purposes.
Secure your st new. Post Free

5 6

USE THIS ORDER FORM
MEM

NEW TIMES SALES co.,
66 (Pr.W.56), LUDGATE HILL, LONDON, E.C.4.
Please send me Sets of valve- ;t,

offered together with
CASII/C.O.D./11. Por which I enclose

Also FREE short-wave and Bargain Lists.

NAME

ADDRESS

Please cross P.O.'s and register currency.
EST. 1924
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utsia* S.T. 900
To " Practical Wireless " Readers who may
not be familiar with Mr. Scott-Taggart's -
latest Receiver, we would like to draw their
attention to the wonderful performance and
ruality of the All Wave S.T. 900, a worthy
successor to previous outstanding successes of
this famous designer. L.R.S. offers immediate
delivery of comprehensive ' Designer ' kit for
cash, C.O.D., or on the best and easiest terms.

FREE with every order-full instructions for building.
Al! coniponents as specified by Mr. Scott -Taggart
Care:idly packed in strong carton lind sent post tree.

Any part supplied separately.

msr. ' Designer'
ABSOLUTELY
COMPLETE

with ALL COILS, VALVES,
etc., etc.

NO EXTRAS
WHATSOEVER

KIT 'C'
lash S5J151, or

1 0 / ER
and 11 monthly
payments of 1017.

iRsas. 'Designer' KIT 'A'
Complete kit with
FOUR COILS

covering medium- and long -
wave baneh. and 11 monthly
NO EXTRAS payments of 616.

EXCEPT VALVES
and short-wave coils (if required)......... ......

Ma. The W.B. SENIOR
STENTORIAN

117

St

Cash f3;10/0, or

ORDER7
t

viTI

Still the finest Per-
manent Magnet
Unit on the market.
A model of un-
usually high per-
formance. ideal no
principal or exten-
sion speaker for
any set Also ether
W.B. Models.

with order
and 11
monthly
payments
of 4'-.
Cash 42 -

t,Rs-r AVOMINOR
eThe METER
teen testing in-
truments in one.

Measures Current,
Voltage and Resis-
tance with ease and with order and
accuracy. In hand- so monthly
some ease with payments of
leads, interchange- 4/6.able crocodile clips Cash price 45 '-
and testing prods. .....

McCARTHY CHASSIS
A twain inStock. Supplied for Cashor on Easy Terms.
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CASH or C.O.D.
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Fully Guaranteed ;
Sent Carriage Paid
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diate Delivery ;
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LONDON
RADIO SUPPLY
ETT,COMPANY
II,OAT LANE,NOBLE ST.

LONDON, E.C.2.
Phone NATIONAL 6828-9

goat eat st QUICKER and m BETTER TERM APO, LAS

NEWNES (illustrated)

TELEVISION
HANDBOOK
EVERYTHING ABOUT-Drums, Mirror Screws,

Scanning Disco and other Scanning Systems,
Neon Lamps, the Cathode-ray Oseillograph.
now, to build Short -Wave Receivers ; Dow to 4

build Ultrit-Short-Wave Receivers, stiaight `
and superhet t7pes.

Only 3 .6 net, or 3/9 post free from

GEORGE NEWNES, LTD., f,

: Tower House, Southampton. Street, W.C.2.

A STAND-BY MAINS TWO
(Continued from page 18)

and attached by means of lin. 6 -gauge
countersunk -head screws. The ends of the
square material were simply butted together,
the ends being sawn approximately to the
correct angles and then accurately shaped
with a chisel: When top and bottom had
been prepared, the two sides were cut out.
One of these was 15in. by 12in., and the
other was 15Iin. by 12in. ; this was- to
allow one to overlap the t nd of the other,
again forming a butt joint. In both cases
the sides were allowed to overlap slightly
the top and bottom and to project slightly
at the front when screwed into place.

Assembling
Next the front was cut to about 211in.

by 12in. so that it would project slightly
beyond the sides. The sides were then
slightly bevelled with a sharp, finely -set
plane so that they would be a snug fit
against the front. The front was then
screwed to the, top and bottom, also being
allowed to project slightly. After the whole
box had been tightly screwed together the
projecting edges were run over with a sharp
plane. The result was a smooth triangular
prism.

/5- -
Fig. 3 (left).-Top and bottom are cut from a

square. Fig: 5 (right).-Plan of the contain

While it was in this state, two 3in.
circles were drawn, one on each end, and a
Tin: circle was drawn in the centre of the
front panel. A sin. hole was bored just
inside each, of the circles, so that large
holes could be cut out with a keyhole
saw.. The' two smaller holes were for the
purpose of allowing circulation of air
through the box past the valves, and the
larger hole was, of course, for the speaker.

Some readers might prefer to make the
holes before screwing the parts together,
but if a vice is not available the parts are
not easy to hold, while they are quite
rigid when the.. whole box is assembled.
This is a matter for individual choice.
When the holes had been sawn, the edges
were smoothed down with a half -round
file and glasspaper.

Speaker Mounting
A piece of open silk gauze was then

glued over the insides of -the holes in the
top, bottom and front. The speaker unit was
attached to a square piece of soft fibre
board, this being fixed to the front panel by
means of liin. 4BA bolts-heads out-
side of course. The two controls were
next mounted on the panel and fitteed with
flexible leads, which were long enough to be
connected to the appropriate components
when the panel was held as close as possible
to the box.

In the original set, aerial and earth
terminals were not provided, the only
external connections to the set being the
twin flex fitted with mains plug. If it is
proposed to make provision for aerial and
earth leads, a terminal -socket strip should
'be fitted to the bottom of the case.

After the set had been tested and found
O.K., the two control knobs were removed
and the container stained and polished.
It might be thought better to do this before
fitting the components and wiring, but the
object in leaving this job until last was to
avoid scratching of the case and undue
marking of the screw holes if it were found
necessary to remove the front in order to

make any alterations or small
adjustments.

Unusual Mounting
Two lin. holes were

then drilled in the front
panel to take the tuning
condenser and t he
reaction - control -switch
unit. When this had
been done, the complete
box was well rubbed
down, first with medium
and then with very fine
glasspaper. It was then
ready to receive the receiver components,
most of which were mounted on the side
pieces near to the corner. The mains
transformer, however, was mounted on the
bottom, but also near the corner, so that
there was sufficient clearance for the speaker.
As some of the parts were fairly close to-
gether it was found degirable to do some of
the' wiring before all components were
assembled.

/7_

Fig. 4.-Method of fitting the lin. square pieces to the top and bottom.

1

five-ply
er.

Staining and Polishing
As oak -faced plyboard' was

used, the stain consisted of equal
parts of ammonia and black
enamel (not cellulose) mixed
together. This was applied with
a soft brush, any excess being
immediately wiped off with a hard
duster. The stain had to be stirred
repeatedly, and it is important that
the work be carried out in an open
place or near an open window ;

ammonia fumes are particularly pungent !
After staining, the surface was well rubbed
down and the wood allowed to become
thoroughly dried, after which it was given a
liberal application of good -quality wax floor
polish. The final surface was produced
after several hard rubs with a soft duster.

Four small iron plates were fitted to the
top and bottom of the box, these serving
for mounting the set on the wall'after dril-
ling and inserting Rawlplugs. -

It is not proposed to give full con-
structional details or wiring diagrams of the
set itself, since the main object of this article
was to describe an unusual form of cabinet
which has many advantages. Besides
being fitted in a living -room it would be

ideal for use in a
kitchen, in which case
an oiled -silk bag should
be fitted over the

speaker unitand the speaker opening shoilld
be backed with the same material. This is to
prevent steam from causing rusting of the
speaker magnets.

Everyman's Wireless Book
3/6, by post 4/-,

helps you to trace that fault I 1
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Give and Take
IN a determined effort to popularise tele-

vision this year, and realising that the
broadcast of outside events is such a popular
programme feature with viewers, the B.B.C.
have arranged, for their O.B. vans to be in
evidence at many of the outstanding events
arranged for the coming months. The
Boat Race, sports, boxing matches, and so
on are to be featured, and in this way will
give an added impetus to the already
rapidly growing television trade. So far
no restrictions have been placed on the
portrayal of the television programmes,
and it was therefore a matter of surprise
to find that just prior to the televising of
the England versus Wales women's inter-
national hockey match at Kennington
Oval, the following message was trans-
mitted and appeared on all television
receiver screens :-" The reproduction in
any form of the outside broadcast which
follows, including projection in places of
public entertainment, is strictly prohibited."
It is learned that this statement will
precede all similar television transmissions
in future which take place outside the
B.B.C.'s own studios, and refers to those
places where a charge is made for admission.
The ban is said to be with a view to pre-
venting copyright infringement, but any
form of restriction made in the early days
of a public service is sure to have some form
of repercussion, and will militate against
its popularisation. Surely it would have
been better to settle questions of copyright
on an amicable basis with all the parties
likely to be involved instead of bringing
the problem out into the open in such a
fashion. Perhaps before long other counsels
will prevail in an endeavour to remove
what is generally admitted to be an intri-
cate matter.

Television Telephone Improvements
THE Germans are still concentrating on

effecting improvements in their tele-
vision telephone service which now operates
between Berlin, Leipzig, and Nfirnberg,
and which it is hoped to extend shortly
to the cities of Cologne, Frankfurt, Munich,
and Hamburg. Mechanical scanning is
employed through the medium of a standard
form of apertured disc. Due to the appli-
cation of the principles of secondary
emission to the photo -electric cells used
with this equipment which was made by
Fernseh A.G., it has been found possible
to dispense with the arc lamp and replace
it with an ordinary type projection filament
electric lamp. This has simplified the
apparatus very materially, as well as
reducing the intensity of the light spot
which scans the person being televised.
If this is too bright it tends to reduce the
clarity with which the face of the person
telephoning from the other end of the line
is observed. Perhaps in due course
further experiments will be undertaken
with a view to replacing the mechanical
scanner with an all -electric device, but
since the pictures now obtained are so

Vol. 3. No. 92.

sharp and clear there is little incentive to
make a major change of this nature.

No Major Production Plans
THE film trade was very disturbed the

other day with news that the B.B.C.
were preparing plans to make them inde-
pendent of the film industry should the
latter's objection to the televising of films
continue. It was also stated that amateur
film makers are being encouraged to sell
their films to the B.B.C. for television
purposes. This report has now been denied,
however ; it being explained that since
the inauguration of the B.B.C. television
service a small unit has been in existence
for the sole purpose of supplying short
sections of film needed for special pro-
gramme purposes. These are very cun-
ningly dovetailed into a studio production
of direct camera work to give the viewer
the illusion of continuity, and broaden
the interest of the item which is being
broadcast. There have been several
examples of this lately, especially with
plays where studio action must perforce
be rather confined. A better viewing

Time -base Generators
THE generation of scanning voltages or

currents for imparting the correct
line and frame movement to the spot of
fluorescence in a cathode-ray tube has
been the subject of very considerable
investigation. Both .the hard and soft
valve types have found their place in the
complete receiver equipment, and most
of these are based on the fundamental
principles which have been established for
some time in connection with these devices.
A simple but ingenious scheme was revealed
recently, however, in which a back -coupled
valve was made to generate oscillations of
a very peaky nature, and these were then
made to charge a fixed condenser through
a dry rectifier arranged to be conductive
to high voltages only. The condenser is
then discharged through a saturated diode
or constant current pentode during the
intervals between successive impulses.
This is said to produce the required saw
tooth oscillations in the output circuit
which can then be applied to the cathode-
ray tube deflection system in the orthodox
manner.

Following the B.B.C.
(IN several occasions it has been rumoured
V that tests are being undertaken on
the Continent with a view to providing
television programmes which will be
received over very wide areas by using
high aerial installations and very large
powers on the ultra -short waves. These
stations were then to be financed by
advertisers providing sponsored pro-
grammes on lines similar to those now
operating from several Continental stations.
The French Postmaster -General has clarified
the situation, however, by stating that no
permit will be granted to private stations

Boys at West Central School, Bath, are wireless enthusiasts. They meet evenings and make receiving
sets of all descriptions-portables and short-wave-and now they have completed an excellent transmitter
radiating on 42.06 metres (7132 kc.). Their call sign is 2C0U, and their science master, Mr. Cyril

Page, is applying for a full transmitting licence. Indoor tests ham been excellent.

" atmosphere " is established under these
conditions, but great care has to be exer-
cised in choosing the right film, and this
is where the B.B.C.'s own small unit plays
a part by preparing its own pictures in
small shorts. There are no plans for
extending the unit on the lines suggested
by the rumour which started recently.

as all television is to be developed as a
State service. He is thus following the
lead of this country, although if carried out
on dignified lines advertisers' television
programmes could provide an excellent
entertainment medium as well as removing a
financial difficulty that must arise when ques-
tions of service extension come to the fore.
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Fog Penetration
THE Jog perils of those on the sea
1 or in the air have for a long time been

the inspiration of inventors who have
endeavoured to provide instruments which
will enable seamen or aviators to " see "
objects or labdscapes obscured by nature's
worst enemy-a fog blanket. One of the
latest schemes to hp revealed is said to
enable an airman to view the earth's surface
although this may be obscured completely
by clouds or fog. For this purpose reflected
infra -red rays are employed ; the rays
passing through an infra -red filter to be
focused on to a photo -electric cathode

PRACTICAt AND AMATEUR WIRELESS

made specially sensitive to this end of the
spectrum. Like the electron telescope,
the electron image released from the
cathode surface is made to move forward
to a small screen which fluoresces and gives
a picture in miniature of the obscured
scene. Built up into the form of optical
eyepieces, it is claimed that the voltages
required for operation oan be derived from
compact and portable batteries. Since
the idea is based on an established principle
of electron optics there is every hope that
its development to a practical stage will
eventually provide' vision in the 'simple
manner desired.

Colour Television
THE colour television - equipment

desciibed in this journal in the
issue dated February 26th was also demon-
strated to ordinary Press representatives
and members of the Television Society a

The demand for CAPSTAN
increases daily

say W.D. &H.O.WILLS

"So it seems, 'Ercules"
WILLS'S CAPSTAN CIGARETTES. 10 FOR 60. 20 FOR Mo.

W. D i M 0 Wills Ina Mr 'Riper ai Trix. Co {4 Great 9ett..4 Ireland>. Lut C C . 5 9 SD

'March '19th, 1938

few days after the Editor had seen it. A
distinguished member of the audience was
Lord Selsdon, and following the demon-
stration Dr. Tierney, chairman of the
society, voiced the opinion that the colours
shown were more natural than those seen
with present-day colour films. In con-
nection with colour receivers for big -screen
television, a Baird scheme which has now
been made known allows the light from the
arc or projection lamp to pass through a
double refracting crystal. This, as readers
know, splits the beam into an ordinary and
extraordinary ray. For a two-colour
television system these beams are then
passed separately through blue and red
filters to be subsequently modulated in a
Kerr cell by the television signals which
correspond to the blue and red pictures
radiated via the scanner and radio trans-
mitter from the distant studio. The
separate coloured beams are then fed
through another doubly refracting crystal
so as to become combined prior to being
projected on to the receiving screen via a
rotating mirror drum.

Recording and Obliterating
IN the early days of television (relatively

speaking, of course) several schemes
were put forward, and it was shown quite
convincingly that the science of television
was not necessarily bound up with the laws
which then governed cinematography.
For example, to prove the number of
pictures per second which had to be rent
by television to avoid flicker, one very
interesting theory was promulgated in
1930 by Baird himself. It was to the effect
that if a screen was used upon which it
was possible to impress a permanent or
semi -permanent image, then a recording
point could be preceded by an obliterating
point. That is to say, on each traversal of
the screen the previous image could be
obliterated by a point or scanning spot
immediately preceding the recording point.
The limit of picture speed is then fixed by
the rapidity of movement of the person or
scene being televised. and not by any
question of flicker. The idea at that time
with but little practical knowledge availaMe
seemed rather startling, but the advance in
electronic technique in so far as it is applied
to television camera design shows that the
idea may well become one of practical
politics. A suggestion put forward for
this purpose is to interpose a second electron -
emitting screen in front of the .main
cathode-ray tube screen which fluoresces
at each point of electron impact. Between
the two screens oscillations of a very high
frequency are maintained from an external
source. The action of the cathode-ray
beam is to trigger these oscillations, and so
initiate a closed chain of secondary emission
which will persist until it is blacked
out by a second or obliterating scanning
beam.

Brighter Pictures
As the whole screen is illuminated all the

time, and merely has its degree of light
intensity altered point by point during
scanning, instead of the overall brilliance
at any one instant being due to a single
scanning spot as at present, it is quite
reasonably claimed that brighter pictures
will be obtained for much lower operating
voltages than ._is used with the more
orthodox equipment. Although embryo
in conception, the scheme is one which
certainly needs close investigation for
improvements are being sought continually
in every branch of science which the
principles of television have invaded.
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THE STORY OF EXPLORATION
AND ADVENTURE

A stirring new part work to be
published by George Newnes, Ltd.

IN the records of man's achievements,
the epic stories of travel to remote
places, of explorations and discovery

throughout the world by land, sea and
air make most fascinating reading.
The whole stirring story of exploration
is now to appear as a serial publication
-the first time such a work has been
attempted.

On March 31st Part I of THE STORY
OF EXPLORATION AND ADVEN-
TURE will be published. Edited by
Sir Percy Sykes, K.C.I.E., C.B., C.M.G.,
Gold Medallist of the Royal
Geographical Society and an out-
standing authority on travel, it is

assured of authenticity and will un-
doubtedly become the standard work
of this enthralling subject.

It will cover exploration from the
very earliest times to the present, and
in the modern sphere contributors will
be, wherever possible, the very men
and women who themselves took part
in the expeditions.

For example, there is no greater
authority on the Everest flight than
Lt. -Colonel Blacker who was one of the
intrepid band of pioneers to brave
every danger in the attempt to be the
first to see Everest from the air.
Lt. -Colonel Blacker, therefore, con-
tributes on Everest.

Other authorities who are writing
for THE STORY OF EXPLORATION
AND ADVENTURE include Rosita
Forbes, Bertram Thomas, Dr. Hamilton
Rice, Sir Denison Ross, Capt. Kingdon-
Ward, Sir Leonard Woolley, Evelyn
Cheesman, Sir Chas. Close, Sir William
Gowers, Hans Helfritz, Lady Hosie,
Viscount Kelburn, Dr. H. R. Mill,
J. A. Williamson, and many others.
Never before has such a brilliant staff
of specialist writers been recruited.

This publication will not be confined
to the achievements of British ex-
plorers-the subject is too vast for that
-and it is the aim of Sir Percy Sykes
to present to the public a work which,
while authoritative in the highest
degree, will appeal to old and young
alike.

THE STORY OF EXPLORATION
AND ADVENTURE will be complete
in about 32 fortnightly parts at Is.
each, and we advise you to order it at
once from your usual newsagent or
bookseller. Every part will contain,
besides brilliantly -written text and

beautiful photographs, sections of
pictures in the lifelike photogravure
process, and a fine plate in full colour.

Order THE STORY OF EXPLORA-
TION AND ADVENTURE now !
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A TYPICAL TRIBUTE
- s-,.\ to the RECORD -BREAKING

-71
SHORT WAVE
SPECIALS
 VITAL PROPAGANDA
BROADCASTS
 WAR NEWS DIRECT-
CHINA, JAPAN, SPAIN
 AMERICAN POLICE
BROADCASTS
 SNAPPY U.S.A. TRANS-
MISSIONS
 INTER - TRAWLER
TRANSMISSIONS

TRANSATLANTIC
TELEPHONE CONVER-
SATIONS

I OVATICAN BROADCASTS
if  TELEVISION SOUND
I CHANNELS

 EMPIRE OUTPOST
I TRANSMISSIONS

D.X. AMATEURS
I  EXPEDITION TRANS-
! MISSIONS

TROPHY.3

SRHEOCRETI-WyEARV Es

" . . I find the Trophy 3 remarkably simple
to handle and its amazing efficiency is truly a
revelation that must be experienced to be
believed. The signal strength on many stations
is ample for good loudspeaker results and the
provision of a jack for headphones is an invalu-
able aid to reception of the weaker signals from
the American Amateurs."

Read the foregoing, unsolicited evidence of amazing
"overnight " popularity achieved by the B.T.S.
TROPHY Short Wave Receivers. Super -efficient in
Short Wave Station logging . . . new entertainment
that is proving itself the most fascinating hobby of ell
times . . . real " world -listening " at any hour of the
day or night.

RECORD BREAKING RECEIVERS based on the circuit design used by the World's Champion
Short Wave Station " logger." Three models to choose from . . . the Trophy Two, a duplicate of the
set used by the designer, who logged 247 stations on 12-52 metres. The Trophy Three in two versions,
A.C. Stains Model and Battery Model . . . designed for the reception of the World's Broa&ast on the
Moving Coil Speaker incorporated. Supplied complete with as valves and two B.T.S. One-shot inductors
covering 12-53 metres and housed in beautiful black crystaline finished steel cabinet. Effective wave -
range of the Trophy 3 Receivers 6-550 metres utilising extra One -Shot Inductors available. Send NOW
for full details.

One -Shot Inductees j

I for the Trophy 3.
'Type SL (6-13
metres), (roe

1132. Type SL!2 I
(12-36 metres),
Type SL.'3 (26-52
metres), 3 -. Type

I SL '4 (40-9(3 metres),
3 -. Type SU (70-

1120001eires1,413.TyPef
I IL '6 (1/10.350 metres), I

3 S. Type IL '7 1'ddi-
550 untres), 3'9.

TROPHY TWO TROPHY THREE
Battery Model Battery Model

Supplied complete
Supplied comPlete with 3 matched valves,
wills 2 specially 2' B.T.S. One-shot
matched valves. light- imhethes and Speaker
weight headphones, housed in cabinet. as
and '2 One-shot In- illustrated, less Bat,.
doctors, notillustrated teries.

A4:15:0 Z5:15:0
or 7/6 Down and 12 or 918 Boren and 12

thl y payments of &3 to. tidy payments of 9/11

TROPHY THREE
A.C. Model

Supplied complete
with valves and 2
B.T.S. One-shot In-
ductors housed in
cabinet as illustrated,
for A.C. Mains, YOU/
250 v., 40/1110 cycle,£6:6:0
or

10,, Dorm" and 12
f'fhlY of 10.9

BRITISH TELEVISION SUPPLIES Ltd.
Faraday House, Pr.W.2, 8/10, Charing Cross Road, LONDON, W.C.1.

Temple Bar 0134

A GOOD 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
you 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 strongly to you, the
International Correspondence Schools have a Course to fit your needs.
Under I.C.S. direction, 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
century of unrivalled experience is at the back of this work.

The I.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. You can trust I.C.S. Instruction. It is

sound, practical and profitable.

Write for our free " Radio " booklet, stating your subject-or use the
coupon below if you wish.

THE ADVISORY DEPARTMENT
INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W.C.2

Radio Engineering. I.E.E. Grad. Exam.
Complete Radio. I.W.T. Exam.
Radio Servicemen's C. & G. in Radio Com. Exam.
Elementary Radio. P.M.G. Certif.
Radio Service and Sales. Air Ministry Prov. Certif.
Television.

Mark X in front of Courses in which you are interested.

Name Age

Address

ICS
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lubs
ocietie

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

THE CROYDON RADIO SOCIETY
THE vice-chairman, Mr. G. A. Hoskins, presented

another popular programme on records for the
Croydon Radio Society's meeting on Tuesday, March
1st, in St. Peter's Hall, Ledbury Road, South Croydon.
After the overture of " The Thieving Magpie," by
Rossini, came the Schubert part of the evening, in-
cluding a symphony, two lieder, and particularly
well received was Elisabeth Schumann's singing of
" Ave Maria." The second part of the evening was
of lighter fare, beginning with a lively medley of Sousa
marches. Then Jack Hylton's orchestra rendered
" Memories of Sullivan," and despite Mr. Iloskins's
assurance that it was not Hylton's jazz band perform-
ing, members were suspicious. Certain sounds peculiar
to the mind of the jazz cult suggested that Gilbert
and Sullivan were very nearly being syncopated !
To clear the air came a selection, " Immortal Strauss,"
by the Viennese Waltz Orchestra, just to show what
was meant by real dance music. Thanking Mr. Hos-
kins, the chairman, Mr. P. G. Clarke said modern
composers had to -night supplied none of the items,
as both for light and heavier music the old composers
had been appealed to. At the next meeting, on
Tuesday, March 22nd, the programme is " Progress
in Commercial Set Design," by Mr. Marks, of C. A.
Mackenzie, South Croydon. Latest receivers will be
demonstrated. Hon pub. sec.: E. L. Cumbers, May -
court, Campden Rd., S. Croydon.
KINGSTON AND DISTRICT AMATEUR RADIO

SOCIETY
A MOST interesting lecture was given before thett society by Mr. Bowen, of the Mullard Service
Co., entitled " Valve Application in Television Re-
ceivers," at the meeting held on Wednesday last,
March 2nd. Mr. Bowen illustrated his lecture with
lantern slides and gave members of the 56 ru/e Groin,
much food for thought.

Our next meeting will be held at the Three Fishes
Hotel, on Wednesday, March 16th, at 8 p.m., when
Mr. J. F. Stuart -Williams, G5JW, will lecture and
demonstrate on " Cathode -Ray. Oscilloscope for Ama-
teur Use."

Owing to -leaving the district Mr. Clark has given
up managership of the 56 mic Group, which has been
taken over by Mr. B. J. Applin, G5TI. Full particulars
of this group from the hon. secretary, D. N. Biggs,
GOBI, 44, Pooley Green 4ead, Egham, Surrey.

THE EXETER AND DISTRICT WIRELESS SOCIETY
AT the meeting of the Exeter and District WirelessA Society, held on Monday, February 28th,- an
illustrated lecture was given by Mr. D. It. Barber,
B.Sc., F.R.A.S., of the Norman Lockyer Observatory,
the title of which was " Radio and the Stars."

This lecture was profusely illustrated with some of
the best slides which it has ever been the good fortune
of the Exeter Wireless Society to witness, and Mr.
Barber developed his subject commencing with the
sun and showing how sun spots and other develop-
ments influenced radio reception. The lecturer showed
how in displays of the Aurora Borealis both radio
and land line circuits were affected by the magnetic
disturbances, and many interesting graphs were
displayed, proving that there was a definite correlation
between sun spot periods and maximum and/or mini
arum radio reception.

Another interesting theory which Mr. Barber touched
upon was that of Prefessor Stormer, and if this theory
is correct, the explanation of radio echoes is quite
simply explained. In conclusion, Mr. Barber asked
all members of the society to concentrate keenly on
ultra -high -frequency radio reception, as be thought it
quite probable for radio transmissions of a solar
nature to be received -and the direction from whence
they come proved by means of a frame aerial.

' A large and enthusiastic audience acclaimed Mr.
Barber's lecture as one of the best the Society has ever
been given, and it is hoped he will again talk at some
future date.

Further high spots in the programme are, particularly
March 21st, " industrial ; Rectification,"' by W. S.
Pyrah, Esq. ; March 28th, " Electronics," by Messrs.
Mallard ; and April 4th, " Telegraphs, Wire and
Wireless," by H. Ridge, Esq.

Meetings are held each Monday at No. 3, Dix's
Field, Exeter, and 'all those interested should get in
touch with the secretary, Mr. W. Ching, Ii, Sivell
Place, licavitree, Exeter.

THE DERBY SHORT-WAVE RADIO AND EXPERI.
MENTAL SOCIETY

OUR lecture on .Tuesday -night, March 1st, was
given by our President, Mr. E. V. R. Martin,

G2TL, the subject being aerials, before a splendid
attendance of members.

Points from his lecture included Marconi aerials,
Hertz aerials, dipole, matched impedance feeders, &c.
During the meeting four new members were proposed
to probationary membership. We should like to appeal
to any reader in this district who is doing any listening
on 5 metres and who has picked up the transmissions
of our President, G2TL, to forward them to us, or come
along and see us, as they would be greatly appreciated.
H. Thrner, secretary, Nunsfield House, Boulton Lane,
Alvaston, Derby.

EASTBOURNE AND DISTRICT RADIO SOCIETY

Nrn. F. E. \WINGFIELD (G3C,X) gave a lecture on
1 the " Elements of Transmitter Design " at the

general meeting of the above Society on February
28th, at the Science Room, Cavendish Senior School,
he showed by means of diagrams the evolution
of the different oscillators from the fundamental
reacting detector circuit. First he described the pro-
duction of oscillations in this circuit, then the Hartley,
normal and series -fed. He explained the T.P:T.G.
oscillator, and praised its stability.

He detailed his own experiments on transmitters.
First the triode and pentode circuit for a C.O. ; then the
different forms of Frequency Doubler. Next he de-
scribed the design of P.A. stages and output. He dealt
with several different, forms of aerial : Hertz, Zepp.,
2B1, etc., and gave particulars for making a Collins
coupler.

The Society is hoping to establish two-way communi-
cation with Hastings Radio Society, and at the next
meeting, March 28th, there will be a discussion n
the problems arising from the above lecture, and the
possibility of carrying out this extremely useful eon -
tact. Hon. Secretary, J. P. Glickman, Kersal, Brodrick
Road,.Hampden Park, Eastbourne.

(Continued on facing page, col. 3)

DETECTION
AND A.V.C.

YOU MUST USE
A

WESTECTOR
TO GET THE BEST

RESULTS
Send 3d. to Dept. PRA.W. for a copy of " THE ALL METAL

WAY, 1933."

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82, York Way, King's Cross, London, N.1.

5 SPLENDID
PHOTOGRAPHIC
COMPETITIONS
110-14,eatiCASH PRIZES IN

(1) Still Life.

(2) Signs of Spring.
(3) Woodland Scene.

(4) Shadow Pattern.

(5) Happy Childhood.

EACH CONTEST
HOME PHOTOGRAPHER,
the most helpful photographic
paper published in this
country, announces five new
interesting competitions.
The first is held this month.

,The subjects set will intrigue
every amateur.

D'4ft(D/41

The Helpful Monthly for Every Amateur MARCH D.
On sale at all Newsagents and Bookstalls, or by post 7W. from ourThe Publisher, George Newnes Ltd., Tower House, Southampton
Street, Strand, London, W.C.2. NOW

Gco, sc Nezune.i, Ltd.
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OTTERS FROM
EADERS

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

for publication).

A Reader's Den : Correspondent
Wanted

SIR,-I enclose a photograph of my den,
which may prove of interest to other

readers. My receivers are an R.C.C.-and
transformer coupled straight three, 11 to
100 4metres, battery operated ; a Cossor
all -wave, S.G.-v-pen, A.C. mains ; and a

A corner of Mr. Corbett Ford's wireless den.

Philips S.G.-v-pen, covering 10 to 2,000
metres by plug-in coils ---battery operated.
I would like to correspond with any mem-
ber of the B.L.D.L.C. who holds an A.A.
licence, regarding experiments. I will
alsd be glad to exchange S.W.L.s' QSL
cards.-CORBETT" FORD (John Street,
Dunoon).

Station VP3BG
SIR; Sime time ago I sent a report to

VP3THE, and the following reply
received from VP3BG, Crystal Broadcasting
Co., British Guiana, may be of interest to
other PRACTICAL AND AMATEUR WIRELESS
readers :

" On behalf of VP3THE, I must thank'
you for your report on their broadcast on
November 26th, and verify. When the
Expedition returns to the city one of their
yeti cards will be sent to you. The Ex-
pedition is in' British Guiana with the
object of studying the diseases of the native
Indians, and the medical cures. They are
at present in the Rupununi District, which
is -more than 400 miles ,from Georgetown.
We shall be pleased to hear from you again

as to the reception at your -end of our daily
49 -metre transmissions."-CECIL A. BRAD -
BURY (Barton -on -Trent).

" Down to Earth "
SIR,-I was very interested in Mr.

D'Arey Ford's letter, published in
your issue dated March 5th. I think that
I can beat Mr. Ford by one foot. He says he
uses an aerial 100ft. in length laid along the
earth. Well, a few months ago I used an
aerial that was under the surface of the
earth. I constructed this aerial from 9ft.
of gas -pipe with an L -bend screwed on
one end. Ordinary insulated aerial wire
was passed through this, and through a
large cork which was afterwards plugged
in the end of the pipe, leaving 6in. of
wire. Insulation tape was wound round this
to prevent actual contact with the earth.
This was knotted, so that it would not
slip back through the pipe. A small piece of
pipe was screwed in the bend and the aerial
wire was passed through this, and through
another cork which was plugged in the top
of the pipe. The aerial lead was then taken
to the set and the pipe buried to a depth
of lft. This gave as good results as an out-
door aerial, but was not directional as was
Mr. Ford's. It certainly strengthens the

CUT THIS OUT EACH WEEK

-THAT in America newspapers or news -sheets
are broadcast and reproduced on domestic
apparatus.

-THAT a system has been tried for reproducing
television pictures in colour on a standard
cathode-ray tube.
-THAT special motors are now being manu-
factured in this country for driving condensers
for push-button tuning systems.
-THAT hum can be caused by a moving -coil
speaker which is not provided with a hum -
bucking coil.
-THAT a tapped output choke enables
various impedances to be matched whilst re-
taining the useful features of an output filter
circuit.
-THAT a split secondary winding on a push-
pull transformer will enable each valve of the
push-pull stage to receive individual bias for
matching purposes.

The Editor will be pleased to consider articles of a
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 address of the sender. Whilst the Editor
does not hold himself responsible for Manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
interaledfor 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 in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest detelopments, we give no warranty that
apparatus dewribed in our COMMIS is not the subject of
letters patent.

theory that wireless waves travel over the
face of the earth, and sets another, by
suggesting that the waves travel through
the earth. The set that this aerial was
tried on was a commercial universal receiver,
and the overall length of the aerial, in-
cluding the lead-in, did not exceed 14ft.
-LESLIE TEARNEY (Dartford).

Station W1XAL
SIR,-Some of your readers may be

interested to know that talks on wire-
less are being transmitted each week on
Friday from W1XAL on 25.45. metres.
The reception is very clear. Full details
of these talks, as well as special diagrams,
can be obtained by writing to : Station
W1XAL, University Club, Boston, Massa-
chusetts, U.S.A.-L. DILLON (Carlow).

RADIO CLUBS AND SOCIETIES
(Continued front page 24)

RADIO, PHYSICAL AND TELEVISION SOCIETY
A MOST interesting lecture was delivered to the

Society on Friday, March 4th, when Mr.w.W.
Standen, a representative of Messrs. Catterson-Smith,
spoke on " Electric Furnaces." The lecture was
rendered particularly interesting by the use of lantern
slides which had been specially made for this lecture.

Mr. Standen dealt with the properties of various
refractory materials and heating agents and explained
some of the difficulties to be encountered by the furnace
designer. Refractories must, he explained, be capable
of withstanding sudden and violent changes of tem-
perature without disintegrating, moreover, when
deciding upon both the heating agent and the refrac-
tory due regard must be paid to the substance to be
heated, otherwise chemical action may take phsce
which may spoil either the material being heated or
the furnace itself. The lecture concluded with a
brief outline of the uses of electric furnaces in con-
nection with the manufacture of such articles as beer -
glasses, mustard -pots and artificial teeth.

eMeetings of the Society are held every Friday evening
during the winter months at 72A, North End howl,
West Kensington, London, W.14, when there are
lectures upon radio and allied subjects. New members
will be welcome any Friday at 8.15 or particulars
may be obtained by writing to the lion. Secretary
at the above address.

LONDON TRANSMITTING SOCIETY
nN March 3rd a film showing several well-known
1-1 amateur transmitting stations was exhibited.
On March 17th a talk entitled " An Outline of 50 -Watt
'Transmitters" will be given. All members must
possess A.A. or full transmitting licence. We meet
Thursdays at 8 p.m. at above address. New members
are welcome to come along and meet us. G. Yale,
hon. sec., 40, Raeburn Road, Edgware.

CARDIFF AND DISTRICT SHORT-WAVE CLUB
QN February 10th a very enjoyable evening Was

spent at Blackwood, and the entertainments
provided were particularly appreciated by the fourteen
members who travelled up from Cardiff.

Future meetings of the club are as follow :
March 17th.-General Meeting Cardiff Society.
March 24th.-" Hamfest " and display of N.F.D.

and London Station Films.
March list-Lecture entitled " 5ffines. General

Inferences," by G2JL.
April 14t11.-11.S.G.B. District 10 meeting.
April 28th. Demonstration of short-wave receivers

by A. J. Williams.
May 12th.-R.S.G.B. District meeting.
May 2Gth.Lecture entitled " B.C.L. Interference

Cures," by GWSAM.
We have been informed by Messrs. Lissen, Ltd., that

the four -valve battery set to be loaned to the club will
be despatched shortly. This receiver may be borrowed
by individual members if desired. Its wave -range
covers the 10, 20, 40, 80 and 100 -metre amateur
bands. Bon. See., H. It. Phillips, 132, Clare Road,
Cardiff.

EVERYMAN'S WIRELESS
BOOK

By F. J. CAMM
Wireless Principles and Fault
Tracking simply explained.

3/6 or 4/- by post from Geo. Newnes,
Ltd., Tower House, Southampton Street,

Strand, London, W.C.2
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ELECTRADIXOTO
NOW READY. Our new16-page
illustrated SALE LIST for 1938.
Many new bargains, more illustrations. A copy will be

sent on receipt of stamped addressed envelope.

SOUND ON DISC RECORDING is cheap!
The FEIGN RECORDER fits any
Radiogram and is positive drive by
worth gear and rack. Complete and
ready for use, omy Wig. Less
Pick-up and Tone -Arm. 21:-.
Saner Feta 1930 Fidelity model,
47/6. Bradford. 67/6. Either
4/- doe_ metal blanks tem be used
or the glass coated discs. Wins.,
3!- axes. Pre -amplifiers for Re-
cording Mikes. I -valve Battery
Model in cabinet. 25/-. A.C.

Maitis preamplifiers, with valve rectifier, steel -cased mmlel.
GRAMO MOTORS. Garrard and Collars, for Radiograms with p.m
£2 2. Powerful iiiatoo Motors for Recorders, BAHL

THE SUPREME PORTABLE A.C.-D.C. ANALYSER, as illustrated
M.C. Meter with rectifier for A.C. Alf ranges. Adaptor on cable
and prods. A £12 set. Bargain, fib. OTHER TESTERS. Silvertowia
Portable Test Set, Bridge type, .001
oluu to 1 meg., V. Paul Unipivot,
Model I!, hated £30, reads 1 niiero-
nuip. to 15 amps.. 1 II) milli -volt to
1.0110 volts. Also ohms and mtgs..
Sale £9110. Cambridge Cuipivet
Dynamo -meter, Wattmeter, Model
D. Reads from .01 watt, £710.
No. 1110, with moving -coil meter and
graded Rheo, 37,6. Silvertown

'mastic horizontal Galvos, jewel
pivots. Ammeters, all ranges
to 20 amps. 7'-. Recording Graph,
12 -hr. Chart Ammeters, 15110.c.
Cell Testers, pocket. ; Meager,
My, Decade, Bridges, '10,000 -
oho, Wheatetone,setth
£10. G.P.O. type, t7/10/-.

Mirror Calves Reflecting Beata by- Paul Gambrel), Sullivan and
Tinsley, MI. Standard Rea. Box, and Culver. Stilmts, from 15,-,
211a. panel Electrostatic nietaa to 2,000 volts, £2 ; 00.000 volts
24. Laboratory Table " Kelvin " Electrostatic Volttueters,

100 to 600 volts, and 4,000 volts,
FOCOMETER. Lens CAI:rater for testing focal leneth of Lens,
with microscope stand, tine mljuslinerit. Cost flaf. 67/10.

DIX-MIPANTA VEST POCKET TESTER. A
wonderfully versatile moving -iron multininge
meter for service on A.C. or D.C. jobs. No
projecting terminals. THREE ranges 1,1

volts: 0-75, 0-150, 0.:300. Used for MILLI -
AMPS, reads : 121 ma. and 75 ma. In
black bakelite ease. Measures only 21ips.
by 2iin.; with pair of test leads and pines.
Leaflet " N " gives full information, 1916.
THE ROLLS-ROYCE OF RADIO TEST
METERS. DIEONEMETER 50 -range Test
Sot. Measures 2 millivolts to 2,1100 volts,

25 micros:1ms to 20 amps. Price is only 551, Latest Mmlel.
Mirror Double Scale. Moulded Base. The finest Precision Multi -
Measuring instrument in the Moving Coil DIXONEMETER.
METERS. Weston model 1154. Central zero 1 to 15 amps., pot.
zinv.t. lend beat. Flush panel, 21in, dial, nickel or black. Sale
price, Si& Mounted in solid maliog., Sin. sq.,
9'-. Hoyt CZ mov. coil folliiimuneters, 25-0.25
nia.. 10'-. Weston 5, 30, 50, 100 and 200 ma. 1111i,
coil milllammeters. 17 M. 0-3 ;ma, 25/, Switch-
board Meters, oil sizes.
MICRO -AMMETERS for Valve Voltmeters, etc..
0 to se ini,cianys., full scale, 50 nIV. Moving
twit, 1,000 ohms, flush panel, 21in. dial, 40:-.
2,11110 Metre,. All sizes in stock.
ELECTRIC PUMPS, for A.C. or P.C., 12 v. to 230 v. Centrifugal,
all -bronze pumps, aft: lift, 120 gale. per hour. For Rt. fountain,
Carm'aus, Bungalows and boats, 9713. Larger punipa quoted for.
AIR COMPRESSORS for Paint Spraying, Set Cleaning. Inflation,
eta. Foot operated, 37:6. Electric, No. 1 size. 1.915,-. No. 2
Twiu-Cyl.,17:10-. 'A few &IL, in good order, cheap.

Send stamped addressed envelope for our New Bak List ".2V,"
whirh includes or, 1,0410 other bargains.

11131
11.11.
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ELECTRADIX RADIOS
218, UPPER THAMES ST., LONDON, E.C.4

Telephone : Central 4611

OUTLINE OF
WIRELESS

By RALPH STRANGER

816Pages Fully Illustrated
ONLY 816 NET

WORLD -RADIO: " Step by step, line upon
line, precept by precept, it teaches you every-

thing you want to know about wireless."

From Booksellers eeerkoher2

GEORGE NEWNES, LIMITED,
TOWER HOUSE,

Southampton Stree, Strand, W.C.2.
dgE.M.Ii1=:=f13118.11%
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)(2,1,111?Ifir
ENQUIRIES

Television Aerials
" I have been experimenting with tele-

vision and find that the dipole aerial I have
made is apparently/defective. I cannot
get a really good picture to keep in frame
and find that the tuning affects things.
The set is home-made and I have had it
lined and tested properly. I wonder if you
can give me any hints regarding the aerial
system."-G. M. (Highbury).

AT your address you should not experi-
ence any difficulty regarding the

aerial system, but if the input circuit is
matched for use with a centre -tapped
dipole you may find that the method of
leading away the feeder will affect results.
Use the special twin feeder supplied by
Messrs. Belling and Lee and erect your
dipole so that the feeder flay be brought
away at right angles from the centre of
the dipole in a direction opposite to that
to which the transmitter is situated. It
should run at right angles for at least three
feet, before dropping to the receiver.
Interaction between the lower part of the
dipole and the feeder is the most likely
cause of your failure to tune satisfactorily.

Converting a Dial
" I have a set in good working order and

would be_glad to know how I may convert
the dial figures into metres. They run
from 0 to 180, and I am told that these
are not metres, and as I particularly want
to hear a certain station I am uncertain
where to find it on the dial."-G. W.
(Blaekley).

THE figures on your dial are purely
arbitrary and it is not possible to

make an accurate interpretation of these
into metres. What you can do, however,
is to locate two or three stations of known
wavelength, and then by means of a sheet
of ordinary graph paper can draw up a
curve in which the relation between the
present markings and wavelengths in
metres (or frequency in kilocycles) may be
accurately found. It must be remembered
that the scale now is evenlydivided, whereas
the wavelengths will follow a special law,
and if you examine a wavelength -calibrated
dial of modern design you will find that the
space allotted for, say, 50 metres at the top
of the medium -wave band is very much
smaller than the space for a similar band-
width at the bottom of that band.

Annoying Neighbours
" The neighbours next door frequently

complain about our set being too loud.
They even complain before nine o'clock at
night. The set is home -built and gives
about 5 watts high-fidelity output. Is
there any law against this, because I would
like to know as they threaten to summon
us."-F. H. (Northfield).

MANY local councils have passed by-
laws concerning the nuisance of

loud radio apparatus, and although in
certain districts this ohly applies to
demonstrations given by radio dealers,
there are also cases where domestic

apparatus is included. In many cases an
action for annoyance would also succeed
on common grounds, and therefore seine
steps should be taken to prevent the
annoyance. Fortunately it is possible to
retain the output and to prevent your
neighbour from hearing the trouble. You
will probably find, unless the party wall is
very thin, that the neighbours can only
hear the lower notes, in the form of
" thumps at odd intervals. You could
drape the wall in question with a heavy
curtain, or cover it with some of the
special prepared boards obtainable from
a good builder's materials supply stores,
and this would remove, or at least greatly

RULES
We wish to draw the reader's attention to the !
fact that the Queries Service is intended only I
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 diagrams of complete
multi -valve receivers.

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

(3) Suggest alterations or modifications to
commercial receivers.

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

enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests fur Blueprints must not be enclosed
with queries as they are dealt with by a
separate departiDent.
Send your queries to the Editor, PRACTICAL AND
AMATEUR WIRELESS. George Newnes, Lid., Tower
House, Southampton Street, Strand. London, W.C.I'.

The Coupon must be enclosed with curry query.
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reduce, the trouble. You may find that
by moving the set alone, you could effect
an improvement. The success of an action
would also depend upon the view of the
local magistrate ; in some cases it may be
held that 5 watts is not excessive for
domestic purposes, or that before 10
o'clock is quite a reasdnable hour.

Valve Positions
" Does it matter in which position a

valve is used --upside down or otherwise ?
What sort of lead would I need to extend
the tuning condenser, volume and reaction
controls 18 inches above the set ? "-
C. H. C. (New Romney).

THE majority of modern valves may be
used in any position. A.C. or mains

valves should, however, be so placed that
ample ventilation is afforded, whilst small
battery valves are not critical regarding
position. The filaments arc held in a spring
device which keeps them taut no matter
what the temperature, but some older
valves may, if placed on their side, develop
a short-circuit between filament and grid
due to a sagging filament. To extend the
controls in question it would probably be
preferable to fit small pulleys om the
original controls and fit new knobs and
spindles in the required position, with cord
drives from one to the other. This would
avoid upsetting the performance of the
set due to the additional lengths of wire.

The pulleys and cords from a well-known
constructional toy will be found suitable.

Birmingham Radio Clubs
" I should be glad if you could let me have

the names and addresses of secretaries of
short-wave clubs in Birmingham. I should
like to join one, and although these par-
ticulars have, I know, been given before,
I cannot trace them."-A. H. W. (Brook -
fields).

THERE arc, according to our records,
two clubs. near you, the Slade Radio

Society, Hon. Sec., G. Game, 40, West
Drive, Heathfield Park, Handsworth, and
the Smethwick Wireless Society, Hon. Sec.,
E. Fisher, 33, Freeth Street, Oldbury,
nr. Birmingham.

Aerial Connections
" I have fitted a new aerial, provided

with a twin feeder line, and am not quite
certain regarding the best way of connecting
this to my set, which has aerial and earth
sockets. It is a commercial set and the
input coil is screened. Will it be in order
to connect the ends of the feeder to aerial
and earth, and omit a standard earth
connection ? E. (York).

THE arrangement may work satisfac-
torily, but this will depend upon the

design of the aerial or' input circuit. If
the aerial is joined to a small aperiodic
circuit, or a small coupling coil is con-
nected between the aerial and earth sockets,
the arrangement will work reasonably well.
If, however, the aerial socket is joined to a
small condenser which, in turn, is joined
to the grid coil, best results will not be
obtained. You may find it worth while to
wind a small coupling coil over the existing
coil and connect ,the ends to a new pair
of sockets to which the feeder may be
joined. You do not state what wavelength
is covered by the set, nor the type of aerial
you have built, and for the ordinary
broadcast wavelengths the arrangement
may not prove any more efficient than the
orthodox aerial and earth connections.

Band-pass. Coil Connections
" I have found in my junk -box an old

band-pass tuning unit, consisting of two
coils mounted on an ebonite base in the
form of a letter V.' The coils are wound
with blue -silk wire. and there are terminals
on top of each eoll former, and three ter-
minals on the base. A switch is built in.
Can you give me the connections for this
as I should like to use it in an experimental
set I am building? "-J. D. (N.W.5).

THE coil would appear, from your
description, to be the origiital Leweos

band-pass filter unit. The terminals should
be marked A, E, C1 G and R, and the aerial
and earth are joined to the terminals
marked -A and E, -whilst the reaction
condenser should be joined to the anode
of the valve and to terminal R. The
two sections of the gang -condenser should
be joined to terminals C and G, the latter
being then joined to the grid of the valve
through the usual grid condenser. You
may find that this particular coil is not
ideal for modern conditions, the minimum
wavelength of the medium -wave band
being 235 metres, and thus you will be
unable, to tune down to several popular
stations.
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Miscellaneous Advertisements
Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face and/or 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, Clearance or Secondhand, etc.

GET YOUR COPIES NOW!

OUR NEW 66 PAGE MANUAL
Not a catalogue with a few pages of Manual matter. Complete
receiving and transmitting tube chart of characteristics. Amateur
Prefixes ; List of Short-wave broadcast stations : meter/He Conver-
sion Chart. Short-wave Aerials ; amplifiers, modulators, receivers
and 5 -metre transceivers ; short-wave converter.. Dozens of
hiuts and tips. The greatest value and most 1:1 Postcomprehensive Manual ever published in this
country. 2 Free.

THE NEW RAYMART CATALOGUE
shows dozens o. New Short wave lir° Post
Components. 12 Free.

RADIOMA
44, HOLLOWAY HEAD, BIRMINGHAM, 1

pONVERSION UNITS for operating D.C. Receivers
I/ front A.C. Mains, improved type, 120 watt
output at £211010. Send for our comprehensive list
of speakers, resistances and other components.
WARD, 40, Farringdon Street, London, E.C.4.

Telephone : Holborn 9703.

SOUTHERN RADIO'S Guaranteed Wireless Bar-
gains; post paid.

DLESSEY 3 -valve Battery Sets, complete 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

(complete sealed cartons); universal A.C./D.C. model,
£7/

ARRAILD A.C. Radiograin Units, with pick-up
and. all accessories, in sealed cartons; 42/-.

TELSEN (1937-38) Components, iron -core coils
W.349 (Midget size), 3/6. W.477 (triple ganged,

for band-pass or straight circuits), 14/6; W.476
(triple ganged superhet), 14/9. W.478 (twist ganged),
9/-; all ganged coils complete on bases, with switch;
I.F. transformer coils, 4/6; dual range coils, 2/9;
with aerial series condenser, W.76, 3/9.

ELSEN A.C/D.C. Multimeters, 5 -range (tests any.T
1 thing radio or electrical), 8/6; loudspeaker

units, 2/6; Ace (P.O.) microphones, complete with
transformer ready for use with any receiver, 4/6;
headphones, 4,001) ohms, 3/- pair.

VALVES. -Full range for American receivers, 6/ -
each.

MORSE Tappers, complete radio -telegraph set
(flasher, buzzer and tappers), with batteries,

bulb, code, 3L.
BARGAIN Parcels of Assorted Components, in -

eluding coil, resistances, condensers,' chokes,.
wire, circuits, etc., value 21/-; 5/- per parcel.
SOUTHERN RADIO, 323, Euston Rd., London,

N.W.1 ;41nd 46, Lisle St., London, W.C.1. All
mail orders to
COUTHMIN RADIO, 323, Euston Rd., London,

N.W.1 (near Warren St. Tube). 'Phone Euston
3775.

ALL goods previously advertised are standard
lines, still available. Post card for list free.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Over Denny's the Booksellers. (Temple Bar

9338.)

BATTERY
sets, perfect, complete with valves,

battery. Cossor 363, 37/6; G.E.C. 3636,
33/6: Ultra 77, 35/6. Each set 2 H.F. Pentodes, Pen,
tole output, moving -coil speaker. 1,000 v. 2 mfds.,
Helsby, guaranteed, dozens at 3/10. Metallised
Resistances, 1 gross, 2/3.-Tiny's Radio, 70, Dalston
Lane, E.B.

HEADPHONES.EADPHONESrown, Ericsson, G.E.C., B.T.H.,
Standard Telephones, Nesper, Western Electric -

Sterling, etc., 2,000 ohms, 2s. 611. ; 4,000, 5s. postage 6d.
SPECIAL. Ericsson, 4,000 ohms, as new, 7s. 6d.
Telefunken, lightweight, adjustable, 7s. 6d.
CRYSTAL SETS -Hume -Jones. Complete, Guaranteed,
5s. 6d. Ditto, double circuit, 8s. Sensitive permanent
detectors, Is. 6d. Crystal Detectors, complete, is.
Crystals with silver cat's -whisker, 69. Postage, 11(1. -
Post Radio, 2, Copenhagen Street, London, N.1.

PREMIER
SUPPLY STORES
POST ORDERS
Jubilee Works,
167, Lower

Clapton Rd.,
London, E.5.

Amherst 4723

CALLERS
165 & 165a,

Fleet Street, E.C.4
Central 2833.

50, High Street,
Clapham, S.W.4.

Macaulay 2381.

Now Ready. Our New 1938 Enlarged
Illustrated Catalogue, Handbook and
Valve Manual. 90 Pages. Price 6d.
3 -WATT A.C. OR A.C./D.C. TWO -STAGE HIGH GAIN
AMPLIFIER KIT. Complete Kit of parts, with speci-
ally snatched valves, 40/- , or wired and tested, 82/15/,
8 -WATT .A.C./D.C. THREE STAGE HIGH GAIN
AMPLIFIER, with push-pull output, Complete Kit
of parts, with five specially matched_ valves, 84/4/-; or
wired and tested, 85/5/,
VALVES! We hold a comprehensive stock of all
types of British and American valves. Replacements
for any receiver can be supplied from stock.
BATTERY VALVES, 2 volts, 11.F., L.F., 2/3. Power,
Super -Power, 2/9. Var-mu-S.G., 4- or 5 -pin Pentodes,
H.1'. Pens, V -ram -11.F. Pens, 5/-. Class B, 5/-. Freq.
Changers, 7/6.
EUROPA MAINS VALVES. 4v. A.C. Types, A.C./HL.,
A.C./L., A.C./S.G., A.C./V.M.S.G., A.C./H.P., A.C./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6
each. A.C./Pens, 5/6 ; A.C./P.X.4, 6/6 ; Oct.
Freq. changers, 8/6 ; Double Diode Triodes, 7/6 ;
Triode H. ex. Freq. Ch., 8/6 ; Tri. Grid. Pet., 10/6 ;
31 watt I.H. Triode, 7/6.
UNIVERSAL TYPES. 20v. .18a. S.G., Var.-Mu, 5.0.,
Power, H.F. Pen., Var.-Mu. H.F. Pen., 4/8 each.
13v. -.2a. Gen. Purpose Triodes, 5/6 ; H.F. Pens and
Var-Mu. H.F. Pens, Double Diode Triodes, Oct
Freq. Changers, 7/6 earls. Full -Wave and Half -Wave
Rectifiers, 5/9 each.
AMERICAN VALVES. We are sole British Distributors
for TRIAD High-grade American Valves. All Types in
stock. Standard types, 5/6 each. All the new Octal'
base Tubes at 6/6 each. 210 and 250, 8/6 each ; 81
and 2A3, 8/- each.
PREMIER TRANSFORMERS, wire -end type with
screened primaries, tapped 200-250 v. Filaments.
Guaranteed one year. H.T.8 & 9 or H.T.10 with
4 v. 4 a. C.T. and 4 v. 1 a. C.T., 101, 250-250 v. 60 MA.
or 300-300 v., 4v. 1 a., 4 v. 2 a and 4 v. 4 a., all C.T.,
10/-. 350-350 v. 120 m.a., 4 v. 1 a., 4 v. 2 a. and 4 v
4 a., all C.T., 13/-. Wills engraved panel and N.P.
terminals, 1/6 extra. 500-500 v. 150 MA., 4 V. 2-3 a.,
4 v. 2-3 a., 4 v. 2-3 a., 4 v. 3-4 a., all C.T. 21/-. 500-500 v.
200 m.a., 5 v. 3 a., 4 v. 2 a., 4 v. 2 a., 4 v. 3.5 a.,all C.T.,
25 -.
NEW 1 -VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without coil changing.
Complete Kit and Circuit. 12/6. VALVE GIVEN
FREE !
DE LUXE MODEL, 14 to 170 metres, complete Kit with
Chassis, 4 Coils and all parts, 17/6.
SUPERHET CONVERTER KIT, 15/-. De luxe Model,
20/-.
8.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/6. A.C. Valve given FREE !
NEW 2 -VALVE S.W. KIT, 1:1 to 86 metres without
coil changing. Complete Kit and Circuit, 19/6.
VALVES GIVEN FREE !
DE LUXE MODEL, 14 to 150 metres, complete Kit
soul circuit, 4 Coils and all parts, 25/-. VALVES
GIVEN FREE.
MOVING IRON METERS. Any range between 10 and
500 m 'a. Also 1.3 or 5 amps. Read A.C. or D.C.
Flush Bakelite case, 21in. diam. B.E.S.A. standard
specification 89. 5/9 each.
MOVING COIL METERS. 1 m.a. Scale. 100 ohms
resistance. Diameter 31in., 22/6. Flush mounting,
Bakelite case. B.E.S.A. first -grade accuracy. Multi-
pliers for above. 1/- each.
PREMIER " TROLITUL " Short -Wave CONDEN-
SERS. Certified superior to Ceramic. All -brass
Construction, 15 mmfd., 1/6 ; 40 mmfd., 1 9, 100
mmfd., 2/-, 160 mmfd. 2/3, 250 mmfd., 2.'6 ; Double.
Spaced 15 mmfd., 2/9 ; 40 mmfd., 3 6 ; S.W.H.F.
Chokes, 9d. ; screened, 1/6. All -Brass S.W. Condensers
with integral slow-motion .00015 Tuning, 4 3 ; .00015
Reaction, 3/9. UTILITY 4" MICRO -CURSOR DIALS,
Direct and 100 : 1 ratio, 3/9 each.
Premier Battery Chargers. Westinghouse Rectification.
Complete Ready for use.
To charge 2 volts at 3 amp. 10 -, 6 volts at 1 amp.
16'5, 6 volts at 1 amp. 19/6, 12 volts at 1 amp. 21/-,
6 volts at 2 amps. 32/6.
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26,
22-47, 41-94, 78.170 metres, 1/9 each, with circuit.
Special set of S.W. Coils, 14-150 metres, 4/- set with
circuit. Premier 3 -band S.W. Coil, 11.25, 19-43,
38-86 metres. Simplifies S.W. receiver construction,
suitable any type circuit, 2/6.
COIL FORMERS, 4- or 0 -pin low -loss, 1/- each,
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RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

OAVE 50% ON 1938 RADIO Valves, speakers, chassis,
%a condensers, resistances. Catalogues Id. s.a.e.-
Coulphone Radio, P.3, Ormskirk.

ALL lines previously advertised still available.-
Radio Clearance, 63, High Holborn, W.C.1,

Phone, Holborn 4631.

OL1VERS offer Erie 1 -watt resistances, 31d. each,
3/- dozen, 2/6 dozen in 3 -dozen lots.

Centralab Volume Controls, with switch, 2/-. Chassis
mounting Valve Holders, 7 -pies, 31(1. ; 5 -pin 2)d.
American, Octals, 6(1.
Garrard Record Changers. Play eight 10- or 12 -inch
records. A C 200-250v., 40/00 cycles. Maker's
Boxes, 15/10/0.
Speaker Transformers. 'rower/Pen ; Universal,
3/3. Drivers, 3/9. Re -winds a speciality. Quotations
per return.
Aluminium Chassis, 16" x 10" x 3', 18 gauge, 5/3 ;
16 gauge, 7/6. Undrilled. Any size manufactured to
order, prices pro rata, quotations free. Drilling,
Screens, Panels, etc., a speciality.
Cardboard case electrolyties, 11.I, 4mfd., 1/6 ; 8mfd.,
lin ; einifd. plus 4mfd., 2/5 ; Elmfd. plus 8mfd., 2/9,
separate negs., 3/-; 50mfd., 50v., 1/9 ; 25mfd., 25v.,
1/- ; .50mfd. 12v., 1/3.
We cast supply Replacement Valves for every purpose.
All American types, including Metal and Octal Bases,
front 3/4 each. Lists free.
Olivers, 676, Christchurch Road, Boscombe, Hants.
Orders under 5/6 postage extra, C.O.D. extra. Stamp
for lists, please!

BANKRUPT
Bargains.-Philco 5v. 1938 all -wave

A.C. superhets, 14/15/0. Brunswick 1938
BPU/I £6/17/0. Ilrunswick BTA/2, 1938, 7triss.
Decca A.C./D.C. 55 1938 portables, 5gns. Truphonie
1938 A.C./D.C. all -wave 5v., 7gns. Lotus 4v. A.C./D.C.,
57/0. Plessey battery 4v. superhet chassis, With
valves and M.C. speakers, 57/6. Many others. All
above brand new. Following secondhand ECK°
12v. Car radio, 90/-. Full stock valves, components.
-Butlin, 6, Stanford Avenue, Brighton.

VALVES

AMERICAN Valves in Sealed Cartons, all types,
5/6 post paid. -Valves, 661/3, Harrow Road,

N.W.1(.

ENUINE Philco 47 and 2101 valves, 5/6 each,
carriage paid. -Valves, 227, Barking Road, E.10.

LOUDSPEAKER REPAIRS
LOUDSPEAK Elt repairs, British, American, any

make. 24 -hour service, moderate prices. -
Sinclair Speakers, Alma grove, Copenhagen Street,
London, N.1.

REPAIRS to Moving Coil Speakers, Cones and Coils,
fitted and rewound. Fields altered. Prices

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

-CABINETS

MANUFACTURERS' surplus cabinets for Radio-
. grams. Radio sets and Loudspeakers. Large

and varied stock. Inspection invited, or send par-
ticulars of your requirements, with measurements of
chassis. Photos sent for selection. (No catalogue.)
-H. L. Sndth & Co., Ltd., 287-289, Edgware Road,
London, W.2. (Pad. 5891.)

RADIO BARGAINS

A1,C0 eliminators and chargers 5 standard H.T.
taps, 18/. ; also Class " B." With charger, 25/-.

Charger, 7/6. Year's guarantee. Details free. -
1'. 6. D. Radio, 1, Goodinge ltd., N.7.

TUITION
MKEA YOUR HOBBY your career or increase its

interest tenfold. Britain's Best College,
approved by the Inst. Rad. Eng. and leading Radio
firms, provides complete training in Radio Engineering
by post or (lay class. Full details from " P.R.W.,"
LONDON RADIO COLLEGE, Grove Park ltd.,
London, W.4. (Chiswick 3214.)

" R"T. I
"-established 1920 -still lead. Get,

. . free particulars latest Radio and
Television courses ; postal and private.-Radlo
Training InAitutte, 40a, Earl's Court Road, London.
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Completely Revised !

1938 Edition of the

ELECTRICAL

ENGINEER

POCKET BOOK
Some of the Contents :

ACCUMULATORS
A.C. THEORY
BATTERY CHARGING
FUNDAMENTALS
LIGHTING
MAGNETISM
MOTORS
RECTIFIERS
POWER -FACTOR

CORRECTION
TABLESXMATHEMATICAL)
TRANSFORMERS, A.C.
TRANSMISSION
SPACE HEATING
WATER HEATING
WIRING TABLES

An essential everyday reference book

-handy, practical, and up to date

Illustrations : This handy pocket
volume contains a profusion of dia-
grams and sketches together with
graphs. Also included for convenience
is a small section of blank pages for
notes, and calibrated pages for graphs,
so that the Pocket Book can contain
information of a particular or personal
nature as well as being a reference
book of general facts.

The Book Itself : The Pocket Book
is strongly bound in durable art.
leather-dark blue, richly grained,
and embossed in gold. The book
measures approximately q- x 4 inches,
and has rounded corners, so that it is
in the truest sense of the word a pocket
book. The paper has been specially
chosen to give the minimum bulk
consistent with good printing, again
making for conveniente in handling.

*The Electrical Engineer Pocket Book can be
obtained from all good newsagents and

booksellers at 3s. 6d. net, or in oases of difficulty
direct from the publishers, George Newnes, Ltd.,
Book Dept., Tower House, Southampton Street,
Strand, London, W.C.2, at 3s. 8d.. post free.

George cwt.,. Ltd.

PRACTICAL AND AMATEUR WIRELESS

SITUATIONS VACANT
ENGINEERING-UNIQUE OFFER.. Our new

11138 GUIDE explains how all the best posts are
secured. It shows how to obtain such valuable quail-
ficat ionsas A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., etc.
and describes numerous Diploma Courses for entrance
and promotion in Draughtsmanship : Electrical, Aero,
Wireless, Auto, etc., Engineering; Govt. Service, etc.
For FREE copy and details of remarkable SUCCESS
GUARANTEE write National Institute of Engineering
(Dept. 12), Staple Inn Bldgs., W.C.1.

WANTED-ambitious young men to prepare for
well -paid posts in TELEVISION, the great

career of the future. Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, W.1.

DRAUGHTSMEN.-Numerous vacancies in En-
gineering, Building, G.P.O., etc., for men age

17-40. Exp. unnecessary if willing to lenrn. Details
of openings, salaries, etc., FREE on application to
N.I.E. (Dept. 371), Staple Inn Bldgs., W.C.1.

MISCELLANEOUS

FOR Sale-S.T. 000 complete; also other compon-
r ents.-Neale, 63A, Bassett Road, W.10.

"
NEWNES TOURIST ATLAS of Great Britain and

Route Guide." Edited by John Bartholomew
& Son, Ltd., 120 pages of fully -coloured contour maps
for the whole of England, Scotland, Ireland and
Channel Islands, with Index to the principal Motoring
and Cycling centres and distances, 2s. 6d. from all
Booksellers.-George Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

"
TIE OUTLINE OF WIRELESS," by Ralph

Stranger. Fifth Edition, 8s. 6d. net.-This
hook, 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.

ADICTIONARY OF WIRELESS TERMS, by
Ralph Stranger. A Wireless Work of Reference

that should be on the bookshelf of every keen amateur.
Compiled by a master of lucidity, it gives the meanings
of all Technical terms in general use. Price 2s. 6{1.
front all Booksellers and Newsagents.-George Newnes,
Ltd., Tower House, Southampton Street, Strand,
London, W.C.2.

FIFTY TESTED WIRELESS CIRCUITS, by F. J.
Canna, Es. 6d.-This handbook contains every

modern circuit complete with instructions for assem-
bling. component values, and notes on operation.
Obtainable at all Booksellers and Newsagents.-
George Newnes. Ltd., Tower House, Southampton
Street, Strand, London, W.C.2.

PliltPLEXITIES
and TANTALISERS.-," The

Strand Problem Book " is the finest collection of
puzzles of all kinds ever assembled, mathematical,
geographical, literary-acrostics and codes, by W. T.
Williams (Tantalus) and G. H. savage. Only 2s. 6d.
net from all Booksellers.-George Newnes, Ltd.,
Tower House, Southampton Street, Strand, London,
W.C.2.
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ALL.NIAINS ALI...WAVE
SIX (With R.F. Stage)

Complete
with valves,
fittings, etc.

A De -Luxe 6 -valve receiver-performance equal to
many receivers employing at least 8 valves. High
performance on all three wavebands even under most
difficult reception conditions. Enthusiastic reports
from foreign and colonial users.
Special features Stout cadmium -plated 16 -gauge
steel chassis. Iron -cored I.F. coils, Litz -wound tuning
coils. 3 wave -ranges cover 16.5-2,000 metres. Illumin-
ated " Airplane " dial with principal station names.
Variable tone control and volume control both opera-
tive on radio and gramophone.
Circuit in brief : Pre -selector, radio frequency amplifier
(operative on all wavebands), triodedtexode frequency -
changer, I.F. amplifier, double diode detector (applying
A.V.C. to preceding valves), add L.F. amplifier, 3 -watt
pentode output.

Deferred terms on application. Demonstrations Daily.

Cash with order on 7 days' approval. Complete illustrated catalogue,
with technieal data and cireuit diagrams, on receipt of od. in stamps.
or abeidyed list of McCarthy chasm, topes fee, of Jape.

tteicCACTIFY IIRAIDIC
40, Westbourne Grove, London, W.2.

Telenlinne Raumnfr, 370112.

EARN EXTRA MONEY Mring cut M.Pthe ..
Watt. A.0 .

O.C.R.

Dom.+, Socials, etc. Complete with Five Valves, Lein. P.M. Spea-
ker, and volume Con-
trol,. Will reproduce
Gramophone recording+
at full band strength.
Ready for connecting to
pick-up or Microphone.
Price 27/7/0 or 13/ -
monthly. Other
motels from partimilare from M.P.R. Electrical Co..
252, Victoria Road, Romford, Essen.

FREE ADVICE BUREAU
COUPON

This coupon is available until Starch 26th,
1938, and must accompany all Queries and

Wrinkles.
PRACTICAL AND AMATEUR WIRELESS,

19/3/38.

634 of the World's Best Funny Stories

WRITTEN FOR FUN
Collected over a period of 20 years

by LEONARD CROCOMBE (Editor of " TS")
If you want to laugh, here is the book for you. If you are a
public speaker it is indispensable. For 20 years the editor bas
combed the world's output of jokes and this is his final selection.
We offer it with confidence-it has three good laughs on crap

Page.

3/6 net ( 3(10 post free)
GEORGE NEWNES, LTD.

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

Valley
NICORE COIL UNITS

Build en efficient Battery or Mains Set with one of the famous Nicore Coil Units; These
ganged units are giving excellent results in the following receivers:-
No. 1 (B.P.111) Mains Superhet (110 k.c I.F.).
No. 2 (B.P.112) Battery Superhet (465 k.c., I.F.).
No. 3 (B.P.113) 3 -valve Mains with band-pass tuning. One H.F. valve.
No. 4 (B.P.114) S.C. Battery 3 with Pentode Output valve
No. 5 (B.P.120) All -wave Mains Superhet (465 k.c., I.F.).
Write for blueprints of the above sets, 6d. each (B.P.114 is 3d.) POST FREE

VARLEY (OLIVER PELL CONTROL LTD.), Cambridge Place, Woolwich; : Woolwich 1432
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VIMPORTANT GUIDE
to SUCCESSFUL

ENGINEERING CAREERS
After months of intensive effort and research, we are
pleased to announce that the I 938edition of our Hand-
book, " ENGINEERING OPPORTUNITIES:1s now
out of the publishers' hands and ready for frei distribetti9n.
Containing 268 pages'of practical guidance, this book is,
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 interested in engineering, whatever his age,
position or eitpenence.

The Handbook contains, among other intensely in-
teresting matter, details of 11.Se., ANLI.C.E.,

ANLLE.E., A.M.LW.T.,
CIVIL SERVICE, and other important

Engineering Examinations ; outlines courses in all
branches of CIVIL, MECHANICAL, 'ELECTRI-
CAL, AUTOMOBILE, RADIO, TELEVISION, and
AERONAUTICAL ENGINEERING, BUILDING,
GOVERNMENT EMPLOYMENT,tc., and explains

the unique advantages of our Employment Department.

WE DEFINITELY GUARANTEE

"NO PASS -NO FEE"
If you are earning less than £10

per week you cannot afford to
miss _reading ". ENGINEERING

OPPORTUNITIES." In your own
interests, we invite you to write (or

forward the coupon) for your copy of
this enlightening guide to well -paid posts

-NOW.

There is no cost or obligation of any kind.

BRITISH INSTITUTE OF
- TECHNOLOGYENGINEERING

409A, SHAKESPEARE HOUSE,
17, 18, & 19, STRATFORD PLACE, LONDON, W.1.

I BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY,

4,* 409A, Shakespeare House, 17.19, Stratford Place, W.1.

March 19th, 1938

---TEAR OFF H

Please forward, Free of cost of obligation of any kind,
your 268 page Handbook.

NAME

ADDRESS

NM OW MIN MIN ...... a MIN NM Mr

I

I

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

months, 8s. 101. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post,
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JUST OUT!

WIRELESS COILS, CHOKES AND TRANSFORMERS: TO AZK -71V-VIE

By F. J. CAMM.
An important new Handbook for every home constructor and anyone interested in radio. With Special Chapters on Selectivity,
Break -through, Coil Winders, Coil Troubles and their Remedies. 180 pages, cloth bound, with 126 easy -to -follow illustrations.

2/6 By post 2/10.
GEORGE NEWNES. LTD., Tower House, Southampton Street, Strand. LONDON. W.C.2.
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N.B. You can get Wills's Gold Flake Cork -tipped

1,e

as well as Plain. Ten for 6d. Twenty for 1/-
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Specified in

Men must

1

IE

WILLS'S

GOLD FLAKE

stand together

Once upon a time women didn't smoke
at all. Then they began to smoke their
own cigarettes in private. Now they
smoke your cigarettes in public. Evolu-
tion, is it ? Alen call it revolution: Of
course, women have become real smokers
now. Their taste in cigarettes has
developed, and now they can appreciate
the distinctive flavour of really fine
Virginia tobaccos. And that's why they've
taken to Gold Flake-your Gold Flake,
if you're not careful.

is the man's cigarette
that women like

F. J. CAPRI'S
iL

BAR TYPE 2 -GANG
CONDENSER
Steel frame ensuring great
rigidity, low minimum capacity.
Available with ceramic insulations,
2/- extra. PRICE 12/-
(3 -gang type I7i6)

March 26th, 1938

tr"

SPRITE THREE "

POLAR MICRO
HORIZONTAL
DRIVE
Provides two reduction ratios
of 10-I and 50-I operated by
a single knob. Station name
scale. Provided with lamp -
holders. PRICE 9/6

DIFFERENTIAL
CONDENSER
Capacity .0003 with insulated
spindle. Smooth action. Com-
plete with knob.

PRICE 3/ -

Also in following capacities
.00015 and .0031 at 3/- each.

WINGROVE & ROGERS, LTD.
188,9 STRAND, LONDON, W.C.2.

Phone : Tcmple Bar 2244. Works : Old Swan, Liverpool 13.

4524

IIMP ortant
When ordering your two .0005 mfd.
J.B. Dilecon condensers as specified for
the " IMP," be sure to ask
for special !pa" spindle length LI 7 ea.

LINACORE
Simplifies All -Wave
Superhet Construction!

A J.B.PRECISION PRODUCT

The J.B. LINACORE forms the basis
of the " All -wave Vivid A.C.4," and the

All -wave Vivid Battery 4 Superhets
which are described in detail, with full-size
wiring plant and clear, concise instructions
for home constructors.

The .1.B. " LIN-ACORE " is
an ALL -WAVE TUNER de-
signed with the definite idea of
producing a highly efficient
unit in a simple and economi-
cal form.
The complete Linacore Unit,
which covers wave -ranges of
16.5 to 57, 200 to 550, and Boo
to 2,000 metres, incorporates
padding:. condensers, gang
condensers, switches, tuning
controls and needs no trim-
ming adjustments ; every unit
being accurately aligned be-
fore leaving our factory.
The Tuner is made in two
types. Model AW for A.C.
Mains and Model AWB for
Battery operation.
Price for either model, rs
complete as illustrated a
Write J.B. for " All -wave Vivid
Radio Booklet " N. Send 3d.
in stamps. State whether interested
in Battery or Mains model.

JACKSON BROS. (LONDON) LTD., 72, ST. THOMAS ST.,LONDON,S.E.1
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ROUND the WORLD of WIRELESS
The " Sprite " Three

N this issue full constructional details ofI
F. J. Camm's latest receiver will be

found, together with a free blueprint.
It will be seen that this particular set has
been designed for the beginner, and all
unnecessary " trimmings " have been eli-
minated, leaving the main essentials of a
three-valver which will give splendid results
on the normal broadcast wavelengths.
When we refer to the omission of trimmings
we do not, of course, mean that every part
has been pared down to the economical
minimum without reference to efficiency.
In spite of the fact that the minimum
number of components has been employed
the efficiency has not in any way suffered,
and to many constructors the fact that
decoupling components, for instance, have
been eliminated will prove useful, as
separate battery feeds have had to be used
in place of the common H.T. which could
be used with decoupling arrangements,
and this often enables the maximum
voltage to be applied and thus each indi-
vidual valve may be worked at its best.
There are several other interesting facts
to be found in this little receiver which
should take its place as a model for those
who aro graduating from the simple one -
valve set to the more advanced type of
receiver which is now in common use.

Television Relays

THE
recent announcements concerning

the relaying of televised public events
are stated to have upset manufacturers
catering for big -screen work. Whether or
not it will be found possible to overcome
the copyright problem, or whether big -
screen television will suffer a set -back from
this present arrangement, remains to be
seen.

New Television Grant
ASUPPLEMENTARY grant of £295,000

to the B.B.C. solely for television
development was recently announced. It is
to be hoped that this additional sum will
enable improvements in programmes to
be made with consequent increase in sales
and eventually in a reduction in price
of the complete receivers.

Relays for Accrington
THE Clayton -le -Moors District Council

have been asked to grant permission
to Uni-Relays, Ltd., to operate a wireless

relay service in the district, and the request
has been granted. This firm has taken over
the whole of the relay services in the
Accrington area.

P.A. Installations
ANUMBER of interesting public-

address installations have recently
been carried out by the well-known manu-
facturers of P.A. equipment. Trix have
installed a complete radio and amplifier
unit for instructional purposes at the
Sutton Training Centre, whilst
erected some interesting demonstration
equipment at the B.I.F.
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Cads' College
THE B.B.C. announce that " Cads'

College," whose old school tie has been
made famous by the Western Brothers,
is to be the scene of a forthcoming series
of six fortnightly Variety broadcasts.
John Watt is arranging the production
during the spring quarter, and listeners
will be taken over the " College " for the
first time during the early days of May.
The shows, running for forty-five minutes,
will be written and composed by the
Western Brothers.

Television Announcer

MR.
DAVID HOFMAN has been

appointed announcer in succession
to Mr. Mitchell on the television pro-
grammes. Mr. Hofman, who is thirty years
of ago, has had ten years' experience on
the stage and in films, including eight years
in Canada and the United States. He has
also been a radio announcer at Station
CFCF, Montreal.

To Timbuctoo by Car
MR. H. E. SYMONS has been making

a racing trip across the Sahara in
a private car from Algiers to Nigeria in
just over three days. He will tell of his
experiences in a broadcast to schools on
March 25th. He will explain how it is
possible in a few hours to go from the
smooth, sandy plains of the story books to
regions of tremendous mountains 12,000ft.
high, and will describe lakes in the heart
of the desert where one may shoot wild duck
and even angle for fish.

New Danish Short-wave Transmitters
As, according to reports received at

Copenhagen, broadcasts destined to the
United States of America have been very
poorly received so far, the Broadcasting
Company has earmarked a portion of the
profits accrued in 1937 for 'the !construction
of a new and more powerful short-wave
station to work on 16.9 m. (17.755 me/s)
and 19.78 m. (16.17 me/s). These will be
equipped with beam aerials.

When the Clocks go Forward
In France and Belgium, Summer Time

will be adopted on the night of March 26th -
27th, when the clocks are put forward one
hour,'and the time coincidps with that of
Central Europe. In the British Isles the
change will not be made before Sunday,
April 10th.

More Channels for Radio Colonial
The new Essarts-le-Roi high -power short-

wave transmitter, destined to take the
Paris Radio Colonial bniadcasts, may be
found testing almost daily between G.M.T.
11.30-14.30, and again during the later
afternoon and evening hours. The channels
which are being tried out are : 16.87 m.
(17.78 me/s) ; 19.83 m. (15.13 me/s) ;
25.33 m. (11.845 me/s) 31.41 m. (9.55
me/a), and 49.67 m. (6.04 me/s).
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ROUND the WORLD of WIRELESS (continued}
A New London Landmark

STRIKING
proof of a firm belief in the

prosperity and progress of the radio
and electrical industry is afforded by the
recent announcement of the erection, on a
site of some 15,500 square feet at the
northern end of Shaftesbury Avenue,
London, of one of the most modern and best
equipped office buildings in the whole of
the Metropolis.

To be known as Philips House, it will
form the new headquarters of Philips Lamps,
Limited, the well-known manufacturers of
radio receivers ; electric lamps for domestic,
street and industrial lighting ; medical and
industrial X-ray apparatust etc.
. With its main frontage on Shaftesbury
Avenue, the 9 floors of the new building will
rise to a height of 100 feet, dwarfing the
.buildings in the vicinity and providing a
notable landmark on the changing face of
the West End of London.

B.B.C. Orchestra to Visit Plymouth
WE are informed that the B.B.C.

Symphony Orchestra, under the
direction of Sir Adrian Boult, will, give a
concert in the Guildhall, Plymouth, on
Wednesday, April 20th, at 8 p.m. The
programme will consist of the following
works : Overture; " Benvenuto Cellini "
(Berlioz) ; Symphony No. 40 in G minor,
K.550 (Mozart) ; Symphonic Poem, " Tyl
Eulenspiegel " (Richard Strauss) ; " Music
for Strings " (Arthur Bliss) ; and Good
Friday Music, from " Parsifal," and " Entry
of the Gods into Valhalla," from " Rhein -

Miss Vera Lynn, the well-known vocalist who is
heard on the air with Ambrose and his Orchestra.

gold" (Wagner). Tickets and all informa-
tion can be obtained from Moon and Sons
(Pianos), Ltd., 6-8, George Street, Plymouth.

Our Broadcasts to South America
DAILY transmission in the Spanish and

Portuguese languages destined to
Central and South America was inaugurated
by the B.B.C. on the night of March 14th -
15th. For this purpose two transmitters were
operated simultaneously on 31.55m. (9.51
me/s) with directional, beam aerials. The

INTERESTING and TOPICAL
NEWS and NOTES

NMI

Spanish news bulletin commenced at
G.M.T. 01.30, and was followed at 01.45 by
a similar one in Portuguese.

In the same manner the U.S.A. has also
instituted a series of propaganda broad-
casts through W2XE, Wayne Township

Film Music
THE sixth and last of the series of

music written for British films will
be broadcast on April 5th (National) when
the programme will consist of a Suite from
" Fire over England," by Richard Addinsell,
and the music from " Things to Come,"
by Arthur Bliss. Olive Dyer (soprano) will
sing, and the London Symphony Orchestra
will be conducted by Muir Mathieson (by
courtesy of London Film Productions,
Ltd.).

An artist's impression of the New London Headquarters of Philips Lamps, Ltd.

(N.J.), working on 25.36 m. (11.83 me/s).
Every Friday for Brazil a fifteen -minute
transmission is .given in the Portuguese
language from midnight G.M.T., and daily
from Monday to Friday inclusive a news
bulletin is beamed on to the South American
Latin States in Spanish on the same channel
at G.M.T. 23.45.

Variety from Oxford
THEATRE Variety will be broadcast;

from the New Theatre, Oxford, on
March 23rd. This theatre is one of the best
equipped in the provinces and puts on many
London shows and pre -London premieres.
The chief artists in this variety bill are
Bertha Willmott and George Heriot.

Leicester Symphony Orchestra

FOUNDED
in 1921, Leicester Symphony

Orchestra has Dr. Malcolm Sargent
as its Musical Director and Conductor.
For three or four years it combined its
concerts with those of Leicester Philhar-
monic Society. Part of the concert on
March 24th will be broadcast from the
Do Montfort Hall, Dr. Sargent conducting.

Orchestral Music
WILLIAM WALTON'S Symphony will

be broadcast at the Sunday Orches-
tral Concert on March 27th (Regional)
by the B.B.C. Orchestra conducted by Sir
Adrian Boult. The programme will also
include Schubert's Second Symphony in
B flat.

Theatre Variety
MIDLAND and Regional listeners will

hear a strong variety bill from the
New Theatre, Northampton, on April 1st.
It will include Big Bill Campbell and his
Hill Billy Band; Velda and Van, George
Beeton and Pat Kirkwood.

Organ Recital
WORKS by

Rheinberger,
Vierne, Ernest
Walker and Malein-
green will be played
by Aileen Bransden
on the organ lathe
Concert Hall,
Broadcasting
House, on April 8th
(Regional), and the
sixth recital in the
series, " Round the
London Organs,"
will be given on
April 4th (National)
by Berkeley Mason,
from the Maida
Vale studio.

"A La Carte"
AMIXED Menu

of Light Fare
will be provided in
" A La Carte " on

April 2nd, by Reginald Williams and his
" Futurists " Dance Band ; Compton
Evans and Ray Monelle, " In original
songs at the piano " ; Cyril Fletcher, In
more odd odes " ; The Three Nomads,
"In close harmony " ; Doreen Pullen.
" Impersonations."

RD RE 11-11
PROBLEM No. 288.

Jackson built a three -valve battery set,
and when switched on obtained very weak
signals. He made several tests, but could
not find the trouble. Valves were tested and
found in order and he therefore bought a
small voltmeter in order to make more accurate
tests. When he tested the voltages at
the valves he found less than 1 volt on the
filaments, and, therefore, assumed that the
accumulator was faulty. On test, however,
this proved fully up to standard and fully
charged. What was the most likely cause of
the trouble ? 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
Street, Strand, London, W.C.2. Envelopes :I

must be marked Problem No. 288 in the top
left-hand corner, and must be posted to reach
this office not later than the first post on a
Monday, March 28th, 1938.

Solution to Problem No. 287.
Although Atkins had purchased all correct com-

ponents, he had overlooked the fact that as the coil
unit was ganged, the gang condenser had to be wired
with the oscillator section across the correct coil.
These condensers are available with the oscillator
section in the front or at the rear and he had wired
the sections wrongly in view of -this fact.

The following three readers successfully solved
Problem No. 286, and books are accordingly being
forwarded to them: R. E. Watkinson, 120, New
Road, Portsmouth, Hants. ; R. Richardson, 25,
McGhie Street, Hednesford, Staffs.'; P. Kilroy,
4, Industrial Street, Hollinwood, Oldham,

a
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RADIO NEWSPAPERS
Although the Principle is

'Apparatus for Broadcasting

CRITICS of television often put forward
the claim that a printed picture or
news would be of much greater

utility. They mention, for instance, the case
of the business man who comes down to
breakfast without much time to spare, but
who is keenly interested in the latest stock
prices or other news. They say that a
printed news -sheet containing such material,
broadcast about breakfast time, would
furnish him with the details he requires for
use on the journey to the office or at his
leisure. The television broadcast, on the
other hand, demands the entire attention
of the "listener," and if he is unable to
spare the time when the broadcast takes
place the transmission has to be -lost. Each
item does, however, fill a definite place in
one's life, and it is unfair to make com-
parisons between them. About ten years
ago the B.B.C. realised the value of a
news -service which would provide listeners
with printed details and transmissions
were carried out for some time from the
Daventry station. The receiving device
which was then on sale was known as a
Fultograph, and briefly the system consisted
of a metal cylinder round which a piece of
paper was placed. A needle was brought
into contact with the paper and the
cylinder slowly revolved and the passage
of a current from the needle to the cylinder
brought about a chemical change in a
solution with which the paper was satur-
ated, and this produced a picture or print
in a blue tone.
Modern Systems

There were certain drawbacks to the
system, although at the time its importance
for police broadcasts of wanted people,
finger -prints, etc., were fully realised.
The illustration at the top of this page
shows an American news -sheet receiver in
use at a listener's home, and this is a product
of the well-known Radio Corporation of

Old, the Americans are Experimenting with New
Newsprint and Similar Items for Domestic Purposes

Here is one of the R.C.A. "

America. To cover all forms of material
the system is known as " Facsimile," and
it will be seen that a sheet of paper is
gradually fed out of the machine and
carries late news as well as illustrations.
Unlike the original system used in this
country, the reproduction is in black and
white and is almost indistinguishable from
standard newsprint. This is accomplished
by using a stylus which travels over the
paper and between which a sheet of carbon
is interposed. In another system being used
in U.S.A. rolls of sensitised paper are
employed, and it is claimed that this is
proving more attractive than orthodox
black and white. In this system the paper
is fed on the same principle as standard
cinematograph film, the sides of the roll

newspaper" receivers in use.

being perforated and a rotating drum with
toothed edges providing the driving power.
The illustration at the foot of this page
shows the roll as it comes out of the machine,
together with the associated equipment.
The illustration at the side shows the
appearance of the finished instrument, the
roll, being ejected from the small cut-out
or escutcheon in the upper part of the
cabinet.

(Continued overleaf)

These illustrations show the finished
receiver and internal arrangement of
another " facsimile" receiver. An idea
of the results given by this apparatus may
be gained from the illustration on the

following page.
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RADIO NEWSPAPERS
(Continued from previous page)

Time -operated
In all the systems now in

use in America, time -operated
switches are employed to
bring the apparatus into use.
In this country the original
system had a synchronising
mechanism which was
brought into action by a
special tuning note, but the
operator had to start up the
apparatus before the trans-
mission commenced. To
avoid interference with
existing radio programmes
the American broadcasts take
place in the early hours of
the morning, and the time -
switch avoids the necessity
of the operator sitting up to
switch on and off. The
apparatus is joined to the
loudspeaker terminals as in
the original Fultograph
system, and synchronising
notes or impulses are also
employed to start the stylus
at the right point on the
paper. In principle the
arrangement is standardised,
the carrier of the transmitter
being modulated by a special
frequency which also carries
the modulations of the
picture of news material being
broadcast. This is effected by

VO R
RADIO PRINT

WEATHER EACSI ME
Horn.: Edition

N6,w.rk F., , 10. 19:38

'MIGHT'S SPECIAL
PROGRAMMES

60_

7-15

8.30
P

-1

This is the form taken by the " newspaper" produced from
the apparatus shown on the previous page.

a standard photo -electric cell arrangement,
the original " copy " being passed between
the cell and a light source. The signal)
variations are rectified in the radio receiver
in the usual way, and this results in im-'
pulses being fed to the output stage which;'
if passed to a loudspeaker, would sound
somewhat like an ordinary Morse signal at:
very high speed. These impulses operate
a magnet system which transmits to- the
stylus the impulses corresponding to the
original signal fluctuations and thus . re-
creates on the paper the message or picture.
A synchronous motor, or a synchronising
impulse, keeps the roller at the receiver in
step with the feed at the transmitter.

What Future ?
Whether the idea will obtain a greater

hold on the American public than it did
on the English listeners, or whether the
apparatus now in use is more effective
than the original apparatus, will not
beCome evident for some time, but no
doubt there is a definite sphere for this
additional branch of radio, not only in
disseminating news but in providing the
experimenter with a field into which he
may turn his energies now that radio'
from the sound point of view has been
brought to such a high state of perfection.
At the moment there are fifteen stations
in America making these broadcasts and
five manufacturers are making the receiving
apparatus. There can be no doubt that
the scheme is practicable, and that in the
near future we shall have radio newspapers
in this country.

Important Broadcasts Qf the Week
NATIONAL (261.1 m. and 1,500 rn.)
Wednesday, March 23rd.-B.B.C. Sym-

phony Orchestra visits Aberdeen : A
Concert from the Music Hall, Aberdeen.

Thursday, March 24th. -Concert Party
programme.

Friday, March 25th. -Lines on the Map ;
Communication by Telegraphy and Wire.
less, feature programme.

Saturday, March 26th. -Women's Hockey:
A commentary on the match, Scotland v.
England.

REGIONAL (342.1 m.)
Wednesday, March 23rd. -A commentary

on the Lincolnshire Handicap.
Thursday, March 24th,. -Queen's Hall

Royal Philharmonic Concert.
Friday, March 25th. -Dance Band pro-

gramme.
Saturday, March 26th. -Orchestral and

choral programme, from the Town Hall,
Birmingham.

MIDLAND (296.2 m.)
Wednesday, March 23rd. -Variety from

the New Theatre, Oxford.
Thursday, March 24th. -Snooker : A

commentary on the match, Joe Davis v.
Horace Lindrum, from Wolverhampton.

Friday, March 25th. -Can we keep men
on the land ? A discussion.

Saturday, March 26th. -Piers Plowman,
a contemporary vision of John Ball,
Wat Tyler, Jack Straw, William of
Wykeham, Wyclif and Chaucer and
William Langland.

WEST OF ENGLAND (285.7 m.)
Wednesday, March 23rd. -Choral and

Organ concert, from Bedford Road
Methodist Church, St. Ives.

Thursday, March, 24th. -Dance Cabaret,
from the Imperial Hotel, Torquay.

Friday, March 25th. -Variety from the
Theatre Royal, Exeter.

Saturday, March 26th. -Bath Musical
Festival, from the Pavilion, Bath.

WELSH (373.1 m.)
Wednesday, March 23rd. -Welsh light

programme : Spring.
Thursday, March 24th.-Ein Pentre Ni.

McAvoy-Harvey Fight :
The contest for the Light Heavyweight

Championship of Great Britain between
Pock McAvoy, the holder, and Len :
Harvey, will be televised from the t

4.Harringay Arena on April 7th. This
outstanding match is the first professional I

boxing event to be televised. By cour-
tesy of Harringay Arena, Ltd., the whole
of this fifteen -round contest will be t
seen by viewers, beginning at 9.30 p.m.

:Three cameras will be used, one for
!comparative close-ups and the others t
4 will give general views of the ring and the;
i audience.

A special television commentary will !
be given by Lionel Seccombe and his

: commentary will be explanatory rather;
than descriptive. He will tell viewers

i why certain blows were delivered,
explain the tactics of the boxers and, in

I the intervals, sum up what viewers have!
seen in each round. The B.B.C. mobile
television unit will use the radio link!
between Harringay and Alexandra Palace
and, as the distance to be covered is

: less than two miles, it is expected that!
unusually good pictures will result.
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The Locals entertain, from the Memorial
Hall, Penygroes.

Friday, March 25th. -For Welsh Farmers:
Plough v. Pasture, a discussion.

Saturday, March 26th. -Organ recital from
the Odeon Theatre, Llandudno.

NORTHERN (449.1 m.)
Wednesday, March 23rd. -A running

commentary on The Lincolnshire Handi-
cap, from Carholme, Lincoln.

Thursday, March 24th. -Boxing : An eye-
witness account of the Flyweight Contest,
from Liverpool.

Friday, March 25th. -Why do you believe
that ? Questions and answers on to -day's
moralities.

Saturday, March 26th. -Northern Phil-
harmonic Concert from the Town Hall,
Leeds.

SCOTTISH (391.1 m.)
Wednesday, March 23rd. -Gaelic Concert.
Thursday, March 24th. -The Scottish

Country : The Heart of the Great Glen,
an impression of the life of the district.

Friday, March 25th. -Scottish Dance
Music.

Saturday, March 26th. -Spring on the
Air, or The March of Time, a seasonable
miscellany in song and sketch.

NORTHERN IRELAND (307..1 rn.)
Wednesday, March 23rd. -Say it with

Song.
Thursday, March 24th. -Airs of Ulster :

Orchestral programme.
Friday, March 25th. -Country Concert :

Cullybackey. County Antrim.
Saturday, March 26th. -Organ recital

from the Ritz Cinema, Belfast. J
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A FAMOUS VOLUME

THE need for a further edition of the
WIRELESS CONSTRUCTOR'S ENCY-
CLOP/EDIA, the 6th edition of which

has just made its appearance, indicates the
esteem in which this remarkable volume is
held by wireless set constructors, designers,
manufacturers, school -teachers, and
draughtsmen all over the world. It is
probable that this volume has broken all
records for sales*of technical books, for
approaching a quarter of a million copies
have been sold in every part of the world.
Service men, wireless operators on board
ship, transmitters, amateurs, and pro-
fessionals have all availed themselves of
this conveniently arranged treasury of
wireless knowledge, each edition of which
has faithfully recorded and defined the
'ever-growing nomenclature of wireless, elec-
tricity and television. Each edition has
recorded changes in design and new prin-
ciples. It is a book which you may consult
and [read. It is a text -book and an
aide memoirs valued alike by the beginner,
the amateur and the professional.

Alphabetical Arrangement
The alphabetical a!rangement of the con-

. tents enables the reader immediately to
locate the information he needs. Addi-
,tionally, appropriate items are cross-
referenced so that in consulting one par-
ticular subject you are guided to cognate
subjects. It is not a book which is padded
with irrelevancies ; the entire book of
396 pages is literally packed with valuable
information which everyone interested in
wireless needs to have on hand. The
MIRELESS CONSTRUCTOR'S ENCYCLDIVEDLA.
is a book which even the ordinary listener
cannot afford to be without. The new
edition has been entirely revised, infornia-
tion added, and new terms defined.

The Sixth Edition of the
WIRELESS CONSTRUCTOR'S

ENCYCLOPJEDIA
is Now Ready

Better Paper and Binding
This 6th edition is also produced on

better paper, and in an even better binding.
In it you will find information on making
transformers, coil data, list of broadcasting
stations, list of important  dates and
anniversaries, directory of radio clubs,
international call -signs, the principles of
push-button tuning, an explanation of
decibels, Ohm's law, valve base data and
connections, complete list of colour codes,
how to solder, complete series of circuits,
how to test a receiver, remote control,
how to make a tape machine, details of
wood -screws, all about aerials and accumu-
lator charging, facts, figures and formula,
the amateur wavebands, B.A. screw sizes,
methods of coupling-these are only a
tithe of the subjects dealt with.

Practical Information
The WIRELESS CONSTRUCTOR'S EN-

CYCLOPIEDIA is not just a book of definitions,
for suitable subjects are expanded to include
constructional and practical details. It is a
book for the fireside hour, as well as for a
place on the shelf with works of reference.
It has become the standard work on the
subject of wireless, and at the price of 5s. it
would be difficult to find better value. The
abbreviations, the symbols, the- terms, and
the methods, of wireless in its various
forms are here explained in non -technical
language. Those who own previous editions
should possess this latest edition to keep
their knowledge abreast of the times.

Over 500 Illustrations
The book is packed with over 500

diagrams, practical as well as theoretical.
There is a section on home -recording,
remote control, making a Wheatstone

bridge, chassis construction, coil making,
choke making, twist drill gauge sizes, curing
noises, planning the output stage, extension
speakers, speaker matching, meters, switches
and switching, polishing and staining, cabi-
net making, making a DX unit; if you want
the definition of impedance or a neper, or a
weber, or a lumen, or a lux, or gauss ; if
you require to know the unit of power, or
the formula for inductance, or the con-
nections for a particular valve ; if you
desire to know the velocity of light and
sound, or the merits of particular aerial
systems, or to find a decimal equivalent, or
the formula for fixed condensers, the prin-
ciples of a particular circuit, how to cure
break -through, or the definition of fascicula-
tion, copper wire data, how to calibrate a
receiver ; if you wish to find out what is a
calory, or a hum -bucking coil, or a visual -
tuning indicator, or a voltage doubler, or
Wollaston wire, or Lecher wire, or details
of the bel or the phon-if, in fact, you wish'
to know anything about wireless, the
WIRELESS CONSTRUCTOR'S ENCYCLORZEDIA
is there to help you. It is, indeed, a most
valuable and interesting work of reference.

Sixth Edition Now Ready
The first edition was published five years

ago. Six large editions have appeared in
that time. It is unlikely that any other4
work of a similar character has appeared nor!
one that has attained such large sales and
such an immense measure of world-wide'
popularity. The 6th edition of the WIRE-'
LESS CONSTRUCTOR'S ENCYCLOP2EDIA is
now on sale, and is obtainable from, or
through, any newsagent, or from the
Publishers of PRACTICAL AND AMATEUR
WIRELESS.

It costs the very small sum of 5s., but
saves you many pounds in service fees
alone.

THE WIRELESS
CONSTRUCTOR'S

ENCYCLOPEDIA
6th Edition

(Editor of "Practical 5 Netand Amateur Wireless")

Wireless Construction, Terms.
and Definitions explained and il-
lustrated in concise, clear language
From all Booksellers, or by post 5/6 from George
Newnes, Ltd Tower House, Southampton Street,

Strand, London, W.C.2.

By F. J. CAMM



34 PRACTICAL AND AMATEUR WIRELESS , March 26th, 1938

LOCALDIS'IANCE SWITCHING
Suggested Methods for Modifying a Receiver so that it May Be Used for Selective
Long-range Reception as well as for Local High -quality Results - By W. J. DELANEY,

IN many cases it is not possible to -keep
two separate receivers in operation,
and it is realised that a set designed for

local quality reception cannot be used for
long-distance reception, mainly on account
of the fact that the sharply -tuned circuits
that have to be employed provide top -note
cut-off. There are several schemes, however,

° Fig. 1.-Flattening tuning by connecting a
resistance across the tuning coil.

which may be adopted so that one set may
he made to do the work of the two styles
just mentioned, and the arrangement to
adopt will depend, of course, upon the
type of set needed for the long-range work.
In many cases a simple S.G., Detector
arrangement will be used, and on grounds of
economy band-pass tuning will not be fitted.
The circuit employed for tuning will there-
fore consist of a good selective single coil
in the aerial circuit, followed by the usual
H.F. transformer or tuned -anode feeding
the detector stage. By tapping the aerial
coil the selectivity may be sharpened up
for ordinary work, and it will be assumed that
such a receiver would not be expected to
give the highest quality, even when adapted

NEC.

REACTION

DETECTOR

+

hundred ohms. The most effective value
may have to be found by trial, and will
depend upon the coil and the aerial -earth
arrangements.

Detector Changes
In most oases 500 ohms will be found

suitable, and a simple on -off switch con-
nected between the resistance and the aerial
or earth will enable the circuit to be adapted
at a flick of the switch. The detector stage
in such a set will normally be left unaltered,
but if desired to give better quality a change
to the arrangement known as " power -grid "
may fairly easily be made. For this an
extra resistance should be included in the
anode circuit-either in series with the
existing coupling resistance (in an ordinary
R.C. circuit) or in series with the trans-
former primary. The power -grid scheme

Fig. 2.-The acrid may be transferred
to the second stage for "local" work.

operates more effectively with R.C. coup-
ling, and therefore if a direct -fed transformer
is employed a change to the parallel -fed
scheme should be considered. The normal
load resistance will then operate when
reaction is needed (for increasing thg range
and for sharpening the selectivity) and for
quality results the switch across the addi-
tional resistance should be opened, thus
providing the higher anode load. A change
in the value of grid condenser to .0001 mfd.,
and the grid leak to 1
or even .5 megohms
will increase the effic-
iency of this scheme,
and in some cases the
switch in the aerial
circuit already men-
tioned may be ganged
with the anode switch
so that both may be
operated together. The
Bulgin type S.80.B

pTRANS FORMER. willrove suitable for
this as the twoOR switches may be placed

GRID..: close to the appropriate
circuits and operated
from a single knob.

Fig. 4.-The detector anode circuit may be
changed for "local': work as shown here.

for local -station work. The simplest method
of converting a set of this type would be to
connect a resistance across the aerial circuit,
the effect of which is to flatten the tuning
and thus enable locals to be received without
high -note cut off. The value of the resist-
ance should be fairly low-some few

Eliminating H.F.
Stages
In addition to the

need for improving
quality on the locals
it is also sometimes
found that maximum
H.F. amplification is

unnecessary for these stations. The result
is that the volume control is set right back
to minimum and then in many cases it
provides insufficient reduction. It may be
possible in such cases to cut out the H.F.stage
or stages entirely,the aerial being transferred
to the detector tuning circuit and a filament -
breaking switch being included to avoid the
use of unnecessary current. This scheme
will, in fact, prove very valuable to many
listeners who find that the normal cost of
running their receivers is on the high side,
and it permits of extra L.F. amplification
being employed, with consequent gain in
quality and power, whilst still permitting
the receiver to be employed, when desired,
for long-range reception. It will be import-
ant in this type of circuit to use a low -
resistance switch in the filament circuit,
otherwise it may be found that when the
H.F. valves are switched on they do not
pass the maximum current, and when
under -run the efficiency may prove very
low. Again, the type of switch already
mentioned may be used in gang to
transfer the aerial and control the filament
circuit.

Fig. 3.-Economy may be effected by
cutting out the H.F. valves.

It will also be possible by means of these
switches to change the detector anode load
at the same time, so that two separate
receivers will, in effect, be containedin one
circuit, changed at a touch of the switch
from one to the other.

(Continued on page 40)

aND.
OET.

- Fig. 5.-Using a.superhet for distant, anti a simple straiphs
Tir

. for local reception, with filament switching.



March 26th, 1938 PRACTICAL AND AMATEUR WIRELESS 35

ON YOU VELENGTH
Maurice Reeve Broadcast on April 27th

THOSE who feel as I do that the
piano is the most perfect musical

instrument, and certainly the most
perfect from the point of view of the
microphone, will welcome the an-
nouncement that Maurice Reeve, who
has appeared before the microphone
many times before, is to give a further
broadcast at 3.15 p.m. on April 27th.
I know that many of my readers will
be disappointed that they will not be
able to listen in to this programme,
because of the hour, and I am hopeful
that the B.B.C. will on another occa-
sion broadcast this artist's perform-
ance in the evening and/or on Sundays.

In my opinion this wizard of the
piano is without peer. Anyone who
has seen him play, particularly his
spectacular playing of difficult corn -
positions with the left hand only,
will agree with me. His technique,
his wide repertoire, his handling of the
popular and the classical are really
exceptional. The only difference
which I can discern between him
and other pianists is that he is with-
out the ballyhoo. I really enjoy
his broadcasts and his playing, and
every piano lover is with me when I
say that we do not hear enough of
him. His is one of the few first-class
turns.

Some Terminological Terrors
I'THOUGHT my vocabulary was

Brobdingnagian, but I am utterly -
cowed by some words which I saw in
the paper the other day. After all,
whilst each nation is endeavouring to
intimidate others by the size of its
armaments, we really should invent
some really big words for international
politicians to hurl at one another
further to instil fear. The micro-
phone is now being used extensively
for propaganda purposes, and the
nation which can invent the longest
and most frightening words ought
to win. I am aware that our own
dictionaries contain some good
examples of tergiversatory termino-
logy. If for example, you wish to
estimate something as worthless and
do not wish really to offend the person
concerned you can use the word
jloccinaucinihilipilification. It's in the
dictionary so it must be so ! Then,
of course, our chemists love to show
how clever they really are by expres-

By Thermion

sing a chemical compound by adding
together the names of all the little
bits in the compound and making
one word of it. Much the same as
doctors like to refer to salt as sodium
chloride, and charge you 2S. 6d. for a
pinch of it. However, here are some
examples which I saw in the paper
the other day : bombocataclysmic,
abracadbramrantesque, metagrabolifi-
graptulating, stupeficracopomptilious,
juggernautiblastodermatic, annihilo-
cocufizibobostramatory. Those are
some really handsome words to hurl
at your enemies, and I can imagine
the enemy scuttling like rabbits, and
leaving their rifles behind at the mere
sound of them.

That Quality Receiver
AREADER who, for obvious

reasons desires to remain un-
known, has sent me a letter relating
to that which we published from
H.S.B., of Llansamlet, concerning "The
Superhet's Rival." He tells me that
after a very late supper he picked up
PRACTICAL AND AMATEUR WIRELESS
for a further perusal, and just as he
was slipping away into the oblivious
state, with the copy almost falling
from his hands, he was brought to
consciousness on reading the afore-
said letter. He invites me to visit
him and wade through the reams of
correspondence which has been in-
flicted on him by one of our corre-
spondents, and he thinks I should
split my sides with laughter. Shake-
speare is a back number, and Edgar
Wallace and the Editor are the only
people who can turn out words with
similar rapidity. This reader
apparently had a letter published in
this journal some time ago and as a
result one of our readers got into
touch with him. What this latter
gent wants is a quality 2 H.F. tuning

unit, 14 -watt amplifier, with a first
class speaker, for LI o, and thinks that
my correspondent ought to supply it.
In return the reader would demon-
strate the set without charge for
publicity. He was politely turned
down, and failed to realise why he
could not be supplied with an eight -
valve super -quality chassis for to
guineas. I remarked last week that a
man who wants quality for nothing
will not get it. He certainly will not
get it from me.

Educational Programmes
Ihave received details of the

Radio course radiated by W1XAL
under the auspices of the World Wide
Broadcasting Foundation, and which
we dealt with in a previous issue.
The course is radiated on a 6,040
kilocycle band. Radio lectures are
given each Friday at 5.o p.m. E.S.T.
over the 11,790 kilocycle band. This
is probably a better time for British
listeners. Section 3 of the course
began on March 7th, and Sections
and 2 will be repeated on Friday
evenings. Section 2 of the course
deals with power supplies, radio -
frequency oscillators, crystal oscil-
lators, radio -frequency amplifiers,
radio -telegraph transmitters, plate
modulation, grid modulation, radio-
telephone transmitters ; whilst section
3 deals with transmission and recep-
tion, detection, autodyne receiver,
tuned radio -frequency receiver, super-
heterodyne receiver, super -regenera-
tive receiver, transmission of radio
waves through space, automatic
volume control. Section 4 deals with
cathode-ray tubes, television trans-
mission, television reception, trans -
receivers for ultra -high -frequency
antenna systems, direction finding by
radio, automatic finding by radio,
frequency measurement.

Television Expansion
ACCORDING to a recent state-

ment in Parliament it is
expected by the end of March that
the licence figures will reach_
8,540,000, 'whereas it was originally
estimated that the peak would be
8,400,000. The debate was regarding
a supplementary estimate for
£360,000 and the P o s tmaster
referred to the two new items
of expense which they had to meet.
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The first was the expansion of tele-
vision which will account forL295,000,
whilst the broadcasting of news in
foreign languages would account for
L15,000. It was suggested that
8 per cent. of the net licence revenue
should in future go to the B.B.C. to
help pay for the additional work on
television. It was suggested that
even now the studio accommodation
at Alexandra Palace is inadequate.
Major Tryon stated that the tech-
nical standards of television (as al-
ready announced in PRACTICAL AND
AMATEUR WIRELESS) have been stan-
dardised for three years, which gives
security to producers of sets and
encourages them to make more and
cheaper television receivers.

The trade has already appointed
a sub -committee to discuss means of
developing television, and at its first
meeting dealt with the somewhat
difficult question of interference with
television reception caused by short-
wave sound receiving sets. Let us
hope that these problems will be
solved by the time that Radi-
olympia opens.

Television and News Bulletins
THE following announcement has

been made by the B.B.C. :
" Viewers may be inconvenienced

by the evening television programme
starting at 9.0 o'clock, at which time
they might want to hear the sound
news. At present they sometimes have
time to hear the 10.0 o'clock news
summary when television has closed
down, but we are gradually extending
the programmes to run to to.3o-p.m.,
which would leave them the alterna-
tive-television or news - but not
both. There are practical reasons
for starting not later than 9.0 o'clock,
but we are anxious to study the con-
venience of viewers as far as possible.
We could arrange for a news bulletin
to be put out on the television sound
wavelength at the end of the television
programme, but before making defi-
nite arrangements, we should like to
know how viewers feel about it."

Viewers are asked to send a postcard
to the Director of Television, Alex-
andra Palace, Wood Green, N.22.

Television Demonstrations
WHILST I am on the subject of

television I think it would be
a good plan for manufacturers to take
steps to see that demonstrations of their
apparatus are carried out by reput-
able firms with reputable salesmen.
I can vouch for the following details.
A member of the staff of PRACTICAL
AND AMATEUR WIRELESS has a friend
who was performing in a television
programme and his wife wished to
see the broadcast. She accordingly

Frame Aerial Windings

WE have often mentioned the rule -of -
thumb principle for ascertaining

frame aerial windings-giving 75ft. for
the medium -wave and an additional
I5oft. for the long -wave winding. It
is essential to remember, however, that
these lengths of wire may be found in-
accurate if certain methods of winding are
adopted. On the medium waveband good
Litz wire should be employed and adjacent
turns should be spaced by a distance
equivalent approximately to the thickness
of the wire. If the spacing is increased
more wire will be needed. On the long -
wave section the turns should be placed
side by side and touching, using, say, 26
or 28 D.C.C. The gauge of Litz on the
medium -wave winding will be found to
affect the tuning range, but the variation
is not so great as that given by the spacing.

Corona Coils
IN the Corona and some other receivers

we utilised a two -gang coil unit
which is provided with a self-contained
switch. A number of cases have been
reported where unsatisfactory results have
been obtained, and on examination it has
been found that the trouble is entirely due
to the mounting of the coils by the con-
structor. The switch rod has to pass
through both switch sections, and if the
coils are screwed down slightly out of line
the contacts on one switch unit may not
close (or open) when those on the other
unit are operated. The best plan to
avoid this trouble is to screw down the
coil nearest the front panel first, making
quite certain that the holding -down screws
do not distort the metal case. The switch
rod should then be turned once or twice,
whilst holding the rear coil, and when
found to operate smoothly, letting the
rear coil take up a natural position, the
screw holes should be marked and the
fixing screws fitted. The main point to
remember is that the two coils have to be
in line in such a manner that both sets of
contacts operate together.

Speaker Horns

THE advantages of the horn type of
speaker are well known to many

constructors, but a point often overlooked,
and one which often causes results to be
inferior, is that the air column inside
the horn must be " balanced" to the
operating unit. Unless this is satis-

factorily carried out the frequency response
may be worse than when the operating
unit-of either the small or the large
cone type-is used alone without a
baffle of any description.

visited one of the large London
stores who advertised a " radio and
television salon." She was shown
into a semi -darkened room and was
seated with several other people
before a television receiver with a
picture which, apart from the fact
that it was seriously out of focus,
floated up and down continuously.
Upon asking the salesman to adjust
the focus and steady the picture she
was told that this could not be done
as " it was only a cheap set." (The
price was nearly 5o guineas.) She
then remarked that it was hopeless.
to expect anyone to purchase such a
set and was told that they had some
dearer ones in another room if she
would like to see them ! Such a
state of affairs will not create a good
impression among those who have not
seen just how remarkably good tele-
vision can be when properly adjusted
and handled. I can supply the makers
with further details if they desire
them.

Edison's First Talking Machine
Broadcast
THOMAS A. EDISON'S first talk-

ing machine will be operated,
April 18th, during a special broadcast
over the American station, WLW, as
a part of a special weekly series
dramatising the life of the late inven-
tor.

The Edison series, based on Francis
jehl's " Menlo Park Reminiscences,"
'began on February 28th, as a part of
the " Nation's School of the Air."
These programmes are heard from 2
to 2.15 p.m., EST, Mondays.

Mr. Jehl, the only living associate
of Edison during the time Edison
invented the electric light and other
electrical marvels, will take part in
the special broadcast, April 18th,

 which will originate from the Edison
laboratory in Detroit. He will oper-
ate the inventor's first phonograph.

That Edison discovered radio, al-
though he failed to follow it up,
will be demonstrated also by Mr.
Jehl, who will operate a small set, using
an early Edison electric light bulb as
the detector tube. The radio waves
which Edison discovered are known
as the " Edison Effect," according to
Mr. Jehl, who said the inventor did not
continue his experiments with the
discovery because it was a digression
from the electric light.

Joseph Ries, educational director
of WLW and WSAI, and James W.
Beckman, director of public relations
for the Crosley Radio Corporation,
recently completed arrangements for
the special Edison broadcasts when
they visited Henry Ford's Edison
Institute Museum and Greenfield
Village.
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The "IMP" Fourmvalve Portable
Further Notes on the Construction of the Novel Lightweight
Portable, which was Described in Last Week's Issue

Under -chassis Wiring
IT is not proposed to detail all the under -

chassis wiring, as this is clearly shown in
the wiring diagrams, but it must be borne

in mind that all wiring should be fully
insulated from the chassis, unless common
to the chassis, and kept well down, other-
wise difficulty will be experienced in
inserting and removing the finished set,
so far as the cabinet is concerned. When
soldering, it is advisable to use clean
Fltixite, and so far as
inexperienced c o n -
structors are concerned
it will be found
beneficial to tin the
various points to be
connected, prior t o
soldering. The con-
nections from under-
side of chassis, and
going through holes
1, 3, 4, 7 and 10 are
made with bare wire
covered with Systoflex,
whilst the speaker
leads from " A " ter-
minal on the fourth
valvehokler through
hole No. 9 and " S "
socket on the same
,valveholder through
hole No. 8, constitute
two 5in. lengths o
flex, terminating intwo rib -7
Clix sockets, type 22,
the red socket being
connected to that
lead coming through
hole 8, and the black
through that of hole
No, 9. Those wires going through holes
1, 3, 4 should be lain. long, the wire passing
through No. 10 being 2in. long. Another
wire is taken from the " S " socket on the
5 -pin valveholder through hole No. 7,
this being connected to one end of the
.1 mfd. condenser C6. (See the above.
chassis diagram, or blueprint.) The other
connection from condenser C6 is soldered
to the head of the valveholder fixing screw,
and this wiring should be done with
Glazeite reinforced with Systoflex. The
connections through holes 3 and 4 are
soldered to the two ends of the grid -leak
R1, whilst the connection from hole No. 1
is taken to one end of the .0003 mfd. con-
denser Cl, the other end of this condenser
-Laminating at the fixing screw of the
tuning condenser vanes, to which it is
soldered. It will be noticed that a long
lead passes through hole No. 2 ; this is for
connection to the coil, and should be
long. A short length of bare wire should be
connected from the moving vanes contact
tag to the chassis in each case, and two
lin.lengths of insulated wire are soldered
to the fixed vanes solder tag on each
condenser, the other ends being left open
for connection to the coil (" A" and " C ").

Plug and Socketgonnections
Referring now to the remaining plug

and socket connections, the two GB leads
terminate in the three master plugs, Clix
type, red for the positive lead, and black
for the negative ; the length of these leads
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is optional, but it will be found that all
leads should be about 10in. long. A yellow
Clix master plug should be connected to
the end of the H.T. positive 1 lead, a red
plug to the positive 2 lead, and filially a
black plug is connected to the H.T. negative
lead.

Having carefully checked over all wiring,
the tuning knob may be fitted and the
reaction knob " V " grooved for engage-
ment with the L.T. switch". To do this a

CONV
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Fig. 9.-Details
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sharp penknife or razor blade will b3
necessary-not a three -cornered file-as
the V " groove has to be deep but not
wide. It will be found that 3/32in. will be
a sufficient width ; the depth will also be
about 3/3.1in. Fit the knob over the reaction
condenser spindle with the vanes full out,
then make sure that the end of the bent
up contact falls into the groove without any
side -play of the knob. The bottom contact
of the switch must then be adjusted with a
pair of pliers so that there lean air gap of
not more than 1.16 -in.` between both con-
tacts ; tighten up grub screw and apply a
little vaseline to the flange of this knob to
reduce friction and wear.

A final check should be made by com-
parison with the wiring diagrams, also any
pieces of extraneous solder and Fluxite
should be re
moved.

Coil Construc-
tion
A 2.'> -in. length

of l iii. diameter
bakelite or card -
b oar d former
must next be cut
and slotted in
accordance with
the measurements
given, the small
wiring holes being
drilled with a
3/61 in. bit. The

0
F- F+00
00A G

0
ABOVE CHASSIS VIEW

SHOWING GRID SOCKET
RELATIONSHIP

medium -wave winding Ll should first of all
be made, the ends and centre-tappQd wires
being terminated by threading through the
wiring holes -twice. The reaction winding
L2 should be wound .in exactly the same
direction as for all windings, and when the
last turn on L2 has been reached, carry
straight on into the narrow slot, and as
evenly and as carefully as possible pile
wind the 50 turns required for L3, ter-
minating in the usual manner. L4 is
wound with the same wire as Ll, namely
32 S.W.G., and this should likewise be
evenly wound whilst applying an even
pressure. The finished coil should be
identical with that shown in Fig. 9 and
particular stress is laid on the doge proxi-
mity between coils Ll and L2. The leads
to the switch, which, as previously men-
tioned, is fitted into the top of the former,
should be left sufficiently long to permit
ease of wiring, and should be taken up the
centre of the former and covered with Systo-
flex ; this should be clear from the blueprint
and pictorial illustration (Fig. 9).

Before assembling the coil on the chassis,
and as this would mean fitting the power
valve XP before carrying out battery tests,
the L.T. cycle lamp battery resistance
should next be constructed. Referring to
Fig. 4 it will be seen that' the bakelite
former is used for the winding of eureka
wire, and the solid ebonite former fits
tightly into this former providing a suitable
base for the terminal mounting. The
eureka wire should be wound evenly and
tightly on this former with the ends ter-
minating through small wiring holes in
similar fashion to the method adopted in
the tuning coil wiring. A liberal amount of
seccotine applied over the whole length of
one side of wiring-or a coating of amyl-
acetate-will ensure the winding retaining
its position, and having bound the finished
coil with paper or insulation tape, this
may be then cleated between two cells of
the battery, one end being fixed to the
length of contact by snipping and turning
over the strip of brass in the manner
shown: A rubber band will serve admirably
as the means of securing this resistance,
but insulation tape would be a very suitable
alternative.

Testing and Assembling
The first tests are for continuity and

any possible short-circuits and intermittent
disconnections, and the valves should on
no account be inserted until satisfaction is

(Continued onnext page.)
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Figs. 10, 11 and 12.-Details of the valveholder connections.
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THE IMP FOUR -VALVE PORTABLE
(Continued from previous page.)

obtained after these tests, and when ready
ibr the coil.

Connect up the batteries in the following
manner : The red spade terminal is clipped
into contact at the top of the lamp battery,
the other spade terminal going to the
resistance terminal " R," which should be
securely fixed ; then short-circuit the two
G.B. Fender plugs coming through the
centre hole on the chassis runner-this
can be done by just clipping the two
together and binding with a little insulation
tape. Now bind together the yellow and
red H.T. plugs with a piece of bare wire,
plugging the end of the bare wire into the
75 -volt tapping on the H.T. battery. The
black H.T. negative plug goes into the
negative socket on the H.T. battery,
care being taken to see that the bare wire
temporarily used for the 75 -volt tapping
does not in any way contact with any
part of the external wiring or equipment.

The speaker should next be fitted with
two leads and corresponding plugs for the
sockets from holes 8 and 9. Now take a
small 2 or 3 -volt torch bulb to which has
been soldered lengths of flex, and place
the bared ends of the flex in the two top
sockets in either of the three first valve-
holders-looking on to the top of the
chassis they are shown as F-, F+ in Fig.
10, the sockets being nearest to the panel.
Turn the reaction knob-that is the one
on the left of the front panel-to the right,
and the torch bulb should light up. Any
short-circuit between the H.T. positive
and L.T. positive will be indicated in this
test by the torch bulb blowing. There
should be little likelihood of any other
serious fault resulting which would ruin
the valves, providing instructions have
been fully adhered to ; over or under -
biasing of the valves would result if the
grid -leaks R1, R2 and R4 are either short-
circuited-that is to say, shortening down
to the chassis at the point of contact with
the valve sockets marked " G " in the
blueprint-or if the H.T. leads, such as
those going to the resistances R5, 6 and 7,
contact with these " G " sockets through
either excessive solder or extraneous pieces
of wiring.

The coil can now be placed into position,
after, of course, plugging in the XP valve
in the third valveholder, tile position being
indicated by the dotted circle shown in the
top view of the chassis in the blueprint.

The connections corresponding to those
shown in Fig. 9 should be done in alpha-
betical order, and it will be found that one
Or two of tke leads coming from the coil
may conveniently be shortened. These
wires should be scraped at the end, then
covered with Systoflex and soldered to their
respective points, slipping the Systoflex
down over the soldered joints, and finally
positioning the wave -change switch.

The wire " A " is threaded close to the
top of the coil, and care will have to be taken
to see that the metal work of the switch
does in no way short-circuit this part of
the coil.

The remaining valves, XD, XL and XY,
may be now plugged into the corresponding
valveholders, and great care must now be
taken in reconnecting all the leads,
including those for the speaker, and
commencing with the L.T. positive-to
prevent this lead from accidentally flashing
across the H.T. There is just another
point here which is of importance, and that
is to see that the reaction knob is turned to
the extreme left, disengaging the L.T.
switch, before these connections are made ;

it is also essential that the loudspeaker be
plugged in before making the final test:

The earth wire, Adel may be taken from
any suitable earthing point, should be fitted
into the socket corresponding with the
large plug pin (see Fig. 13), whilst the aerial
will go into that corresponding to the thin
plug pin of the wave -change switch plug
adapter.

Operating the Receiver
If the contacts on the L.T. switch have

been aligned carefully, it will be found
that the receiver will switch on after turning
the reaction control through as little as
two degrees to the right, and any further

AERIAL. EARTH

Fig. 13. - The
Clix speaker
plug, used as
aerial -earth

connector.

increase in the rotation will naturally build
up reaction, the right-hand knob being the
tuning control. When the wave -change
switch plug is at an angle to the edge of
the cabinet the receiver is on long wave,
and when in line with the edges of the
cabinet, the receiver is on the medium -wave
band.

Whilst conducting experiments in recep-
tion, the speaker leads should be kept away
from the aerial or XD valve section of the
receiver, as stray high -frequency, or what
is known as "feed -back," will cause a
parasitic howl resulting in acute distortion.
No dial has been included in the design
of this set as it was not intended for foreign
reception, but by careful manipUlation of
the tuning control and reaction it will be
pOssible to pick up a few of the more

IF USING TH
MODIFIED

BRACKETS,TWO
PAXOLINE OR
BAKEUTE WASHERS

3/e'HOLE

Fig. 14-How to cut
he bracket and insu-

lating bush.

powerful transmissions, including some
amateurs, as previously mentioned.

With regard to the leather carrying
bag, for inclusion in the cyclist's equip-
ment, it will be seen on referring to Fig. 1
that two modifications have been made,
one being the cutting away and fitting of
the small leather flap, with means of
fastening afforded by two press -studs.

At the bottom of the bag will be noticed
a hole reinforced with a disc of leather,
and this is for the two leads which go to
the H.T. battery. As previously men-
tioned, the H.T. battery is kept in another
similar bag which is fitted in the most
suitable position, such as amongst his
pannier bags, or even in one of these
pannier bags. The H.T. leads should be
taken from the H.T. battery along the
crossbar, being secured by a few turns

of insulation tape to the cycle framework.
At the ends of these two leads two Clix
type 22 sockets, one red and one black,
should be connected and, passed into the
receiver bag, the receiver H.T. leads plug-
ging into their respectively coloured sockets.
The receiver is then placed into the bag
with the knobs towards the side with the
flap, and finally, -the small battery.for the
L.T. should be placed down between the
receiver and the side of the bag,- connect-.
Lions, of course, being made before doing
so.

As this receiver has been designed for
75 volts H.T. (when cycling) and 120 volts
H.T. with 72 -volt tapping for H.T. positive,
one plug (yellow) for home use, the red and
yellow plugs should be removed, and the
two wires joined together and terminated
in the red plug only. It must be mentioned
here that with 120 volts H.T., 44 volts
grid' -bias will be required, and this may
be supplied by a standard 4.5 -volt torch
battery.

The grid bias leads may be plugged into
volts, either provided in the type of

H.T. battery purchased, or else they may
be connected to one cell of an ordinary
41 -volt torch battery, as mentioned above,
the red lead going to the centre point on the
cell, and the black to the zinc casing of the
cell. It will be found, however, that it is
best to remove the plugs and short-circuit
these two leads together, binding the
naked wires with insulation tape to prevent
these fouling any part of the receiver, as
it has not been deemed necessary to include
a back to this set. The coils of aerial and
earth wire can be carried in either the
rider's pocket or in the pannier bags,
two lengths of 10ft. of Electron wire being
advisable, the ends of these terminating
in the wavechange switch plug (Fig. 13).
If a good earth connection is not available
when picnicking, the earth wire should be
coiled and laid flat on the ground, and
the aerial wire may be placed in any posi-
tion, but preferably a vertical one. If a
midget moving -coil speaker is to be in-
cluded in the equipment, this should be
protected from vibration and dust, and any
injurious effects liable to be sustained
when touring or camping ; headphones,
of course, may be simply carried in the
pannier, or H.T. battery bag.

. In conclusion, there is just one point
regarding the fixture of the .receiver bag
to the cycle. It will be found possible to do
the flap up over the crossbar, and if this
method is adopted it is advisable to stitch
two further straps and buckles, one on each
corner of the flap, as this will prevent the
ends turning up and the bag becoming
distorted.

1 SHORT-WAVE NOTES
,tom 1.11.1.4\.4

Moscow Tries to Dodge Interference
In view of the fact thal the U.S.S.R.

International talks are frequently marred
by deliberate interference several channels
are now adopted for these broadcasts.
On- most evenings Moscow may now be
picked up working on 19.95 m. (15.04 me/s),
25 m. (12 me/s), 31.25 m. (9.6 reels) and
39.89 m. (7.52 me/a). At present, the .30 m.
(6 me/s) channel has been abandoned.

A Powerful Ultra -Short -waver
For the purpose of providing the cities

of New York and New Jersey (U.S.A.) with
high-fidelity broadcasts free from all inter-
ference, the Radio Corporation of America
proposes to erect at Alpine (N.J.) a 50 -
kilowatt transmitter to operate on fre-
quencies between 41.02 and 43.98 me 's.
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EXPERIMENTAL ULTRA -SHORT-WAVE
WORK

General Constructional Work and an Experimental U.S.W.
Adaptor are Dealt with -in this Article by A. W. Mann.

ULTRA -SHORT-WAVE technical de-
velopment has been rapid, necessita-
ting the readjustment of ideas and

the evolution of a new technique. The day
of the junk type short-wave receiver is past.
Rather has it become a precision instru-
ment, and the same applies to modern
ultra -short-wave receiving apparatus. The
beginner who is experimentally inclined,
is apt to regard the construction of an
ultra -short-wave receiver beyond his con-
structional ability. This is to some extent
true, and it is advisable to gain practical
experience in the construction of standard

ALTERNATIVE
FOR ABOVE 50
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PRESET U.S.W

000lmfd
00005 mfd
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I -IT+
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VALVE HOLDER g- G
DETECTOR N4,..(
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Fig. 1.-An ultra-S.W. adaptor circuit as
referred to by the author.

short-wave receivers before contemplating
the building of ultra -short-wave receiving
apparatus.

Making a Start
It is, of course, possible to make standard

receivers of the regenerative type function
down to 10 metres or even five metres, and
whilst a remarkable standard of efficiency
can be obtained when using a well -designed
standard receiver on ten metres, it is most
desirable to use specially -designed apparatus
for five metres, and below, in order to
obtain the maximum of over-all efficiency.

To begin with it is best to concentrate on
detector efficiency, for upon the efficiency
of the detector stage depends in no small
measure the over-all efficiency of the com-
plete receiver, be it short or ultra -short-
wave type. With this idea in mind the
adaptor system has much to recommend it
from the technical point of view, and in
addition, enables ultra -short-wave reception
to be carried out at low cost. Whilst the
experienced experimenter can more or less
make any straight circuit oscillate below
ten metres, it is unlikely that the beginner
will be able to do so, and because of this the
choice of a suitable circuit may cause
difficulty.

The writer has used the circuit shown in
Fig. 1 as a basis of experiment, many times,
and over long periods. It is simply a
straightforward regenerative detector
artangement, but there are certain
modifications which adapt it to ultra -
short -wave requirements.

Series -aerial Capacity
For example, in many standard short-

wave circuits employing series -aerial
capacity coupling, a pre-set condenser of
.0001 mfd. capacity is specified. This
capacity, however, is much too large for
ultra -short-wave purposes, and whilst tight
coupling should in all instances be avoided,
it is most desirable to bear this in mind,
relative to ultra -short-wave receivers.

For this reason a series -aerial condenser
of .00005 mfd. capacity is specified. Another
item of importance from the ultra -short-
wave standpoint is the H.F. choke, which
generally provides efficient choking from
12 metres to 80 metres, or a little higher.
Messrs. Lissen'market a suitable H.F. choke
in their series, which functions from
below five metres up to 170 metres, whilst
Eddystone and B.T.S. market special
ultra -short-wave components of this type.
Taking into considerationr the low cost and
efficiency of these components it is hardly
worth while using the home-made type. .

Tuning Capacities
In Fig. 1 the capacity specified for the

aerial tuning condenser is .0001 mfd. and in
parallel with it a 15mmfd. band -spreading
condenser is shown.

A tuning capacity of .0001 mfd. may seem
to be high, and consequently make tuning
difficult. In this instance, however, the
.0001 mfd. tuning condenser is used simply
as a band -setter, and once the required
band is located, all tuning over"that band is
done with the band -spreading condenser.
With reference to the band -spread con-
denser construction, it is advisable to
select a type which can be dismantled so
that the dis-
tance be-
tween the
fixed andmoving
vanes may
be increased
by means of
small wash-
ers, in order
to increase
the amount
of spread
covered on
the band -
spread dial.

There is,
of course, an
alterna ti v e
for those who
do not wish
to employ
band -spread-
ing. It is to
use a tuning
condenser of
.00005 mfd.
or lower, in
conjunction with a higiweduction ratio slow-
motion tuning dail. This, of course, would
call for modifications in coil construction.

Fig. 3.-.Suggestion for mounting
U.S.W. coils.
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Coils
There are two distinct types of ultra -

short -wave coils from which to choose. The
plug-in type with windings, supported on
ceramic formers, and the self-supporting
type of heavy -gauge wire.

Fig. 3 shows a plug-in type coil wound on
a valve base. It will be noted that the coil
base is mounted on ebonite or ceramic
pillars, which should be at least tin. to lin.
long.

Also shown is an arrangement which will
enable the experimenter to employ aperiodic
coupling experimentally. Note that the

A

SLIDING
BLOCK.

Ye' DIA
DOWEL

LOW LOSS
COIL BASE

Fig. 2.-An experimental coil which provides
for adjustable aerial coupling.

bottom end of the aperiodic coil is free and
not coupled to the earth line.

This arrangement consists of a tin.
vertical wooden rod fitted with a small
wooden block supporting the aperiodic coil.
This block is a sliding fit to the rod, and
thus allows the coupling between aperiodic
coil and grid coil to be varied according to
requirements.

COIL WINDING DATA
10 Metres.

Grid, 21 turns. 20 -gauge tinned copper
wire.

Reaction, 21 turns; same gauge.
Spaced thickness of wire.
Distance between windings, 1in.

Metres.5 Grid, 11 turns. 20 -gauge tinned copper
wire.

Reaction, 21 turns ; same gauge.
Distance between windings, 3/32nds.
Valve base former, .0001 mfd. tuning

condenser and 15 mmfd. band spreader.

Self-supporting Coils
With regard to heavy -gauge self-supporting

coils. The experimenter should make up a
number of them. For example, using a length
of tin. diameter dowelling as a former the
following data trill help:-

105gauge tinned copper wire.
1 turn. 3 turns. 5,6 turns.
2 turns 4 turns. 8, 9, 10 turns.
Tuning capacity, .00005 mmfd.

In experimental arrangements of this
nature a certain amount of cut and try
coil winding is sometimes necessary. The
chief consideration is to have a starting -off
point which at least puts one pretty close
to the mark. Without some data as a guide

(Continued overleaf)
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SHORT-WAVE SECTION
(Continued from previous page)

it is a difficult and sometimes long-drawn-
out business, especially when conditions on
the bands are poor and erratic. Under the
circumstances the data given in the accom-
panying table will prove useful, although,
in some instances, it may call for slight
modification.

The series of coils tabulated will enable
the experimenter to cover from 5 metres
or below to above 10 metres. Turns should
be spaced the thickness of wire, as in the
case of the coil shown in Fig. 3.

Alternatively, and by far the better way,
is to use commercial coils and tuning
condensers of recommended capacity.

Constructional Considerations
One of the essentials of short and ultra -

short -wave construction is that of rigid
mechanical construction, which is carried
out in the arrangement of chassis and base-
board assembly, shown in Fig. 4, in which
self-supporting coils are mounted on special
pillars. It will be noticed that brackets are
shown by dotted lines. This bracket may
appear to be larger than necessary, but in
practice it is not so, and results in a rigid
structure removing entirely any chance of
crackles, and other noises, due to panel
whip and fracture,

Although a wooden base -board and panel
are here suggested, it is quite possible to
use a metal panel and chassis. A standard
or commercial design on such lines can be
depended upon as being stable, and efficient,
with inherent losses reduced to a minimum.

With an amateur experimental ultra -
short -wave adaptor considerable losses may

be experienced, especially during early
experiments, to say nothing of the introduc-
tion of instability.

The wooden or ebonite panel and wooden
chassis, the use of extension rods, either
4in. or 6in. types, together with flexible
couplers to compensate for slight lining up
inaccuracies, is advised.

Components
With reference to components only the

best should be used. Tuning condensers
must be electrically and mechanically

Fig. 4.-Rigid mount,
ing is essential and this

illustration shows a good arrangement for
providing rigidity and avoidance of

hand -capacity.

sound, Raymart, Eddystone and B.T.S.
can be strongly recommended, also Premier.

The writer has not dealt with the lay -out
of components, but only general con-
siderations. To do otherwise, would defeat
the objective in mind when writing this
article.

The performance of sjApr t and ultra -short-
wave receiving apparatiis is governed ,by
various factors; all of which are important.
Lay -out is one of them. A bad lay -out will
result in low maximum performance, and
may produce instability. A good lay -out
is a contributory factor to successful
operation and high efficiency.

The beginner is therefore advised to
study the details of lay -out as applied to
the detector stages of standard short-wave
receivers, and experiment with different
arrangements to suit ultra -short-wave 

requirements keeping
leads short and [direct.
By following this procedure
he will learn by practical
methods what to do, and
what to avoid.

The circuit shown in Fig.
1, if incorporating a .0001
mfd. tuning condenser, 15
mmfd. band -spread conden-
ser, and an H.F. choke of
the Lissen Hi -Q type, can
be used for 5 metres to
170 metres reception.

To use an adaptor of
this type in conjunction
with an existing receiver,
all that is necessary is to
remove the detector valve
to the adaptor valve -

holder; ,connect the aerial and earth
leads to the appropriate terminals of the
adaptor and fit the; adaptor plug into the
receiver valveholder.

Generally, it will be found that short
aerials and no earth connection provides
the most satisfactory results.

AN INTERESTING AMATEUR STATION
'THE accompanying illustration shows
I G6BW's amateur transmitting and

receiving station. Captain Ben Wallich,
F.R.G.S., is its owner and operator, and he
has " worked " 45 States of the U.S.A.
on 'phone. He also holds the W.A.C.
(Worked All Continents) and W.B.E.

- (Worked British Empire) certificates of the
R.S.G.B. This station is at present operat-
ing on 28 me/s with 50 watts power. A

novel feature of this station is the high -
quality disc recording apparatus, seen on
the extreme left, by which Capt. Wallich
records his foreign contacts, as well as
recording on discs complete programmes
from commercial broadcast stations in the
United States. It is believed that 'Capt.
Wallich was the first person to record a
two-way QSO with an American station
using the ultra -short wavelengths.

Here is Station COW, showing the elaborate equipment which is employed.

LOCAL -DISTANCE SWITCHING
(Continued from page 34)

The Superhet
In a superhet receiver a similar scheme

may be employed, the frecluency-changer
and I.F. filament circuits being opened for
local work, and a simple tuned circuit
included in the second detector stage to
take the place of the secondary of the I.F.
transformer generally used in this position.

Choosing the Switch
When switching tuned circuits a low -

resistance contact is essential, and in a
scheme of this nature the special types of
ganged disc -switch will prove desirable, as
these may be obtained with silver-plated
or silver -gold contacts. Thp aerial will also
have to be changed in'a superhet and thus
complete switching for local work would
consist of transferring the aerial to a simple
tuned circuit, transferring the second detec-
tor grid from the I.F. transformer to a
condenser and leak joined to the new
tuned circuit, and opening the filament
circuits oft he early valves. The arrangement
is shown in Fig. 5, and it will be seen that
although simple in effect, some care may be
needed to place the new coil in a position
where it will not affect efficiency when the
set is used as a superhet, and also to prevent
instability due to the extra lengths of lead
which may be needed to run to the various
switch points. Unfortunately, no rules can
be given for wiring as each receiver will
have to be considered on its own, and
peculiarities in the layout allowed for.
The details given should, however, enable
any listener to modify his receiver so that
it may give maximum performance in either
condition, and it is to be hoped that the
improved quality on the local stations will
well repay the extra trouble involved in
making the change over.
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RECEIVING " SOUND
1 -Valve Receiver for Television Sound Reception and

Amateur Transmissions on 5 Metres.
VERY few components are required

 to construct this simple ultra -high -
frequency receiver and, in fact,

it can be made from odd components to be
found in almost any enthusiasts' workshop.
R, the grid -leak, should be about I meg.,
the grid condenser should be .0003 mfd.,
and niust be a mica type. C2 should also

AI

A?
R.FC

2 VOLT
,POWER

VALVE

.1-0 LI+

LT.

Hr -

`PHONES

1 00.VOLTS. IHI+

Fig. 1.-Theoretical circuit of the "Sound"
1 -valuer.

be of the mica variety with a capacity of
.0005 mfd.

The radio -frequency choke (R:F.C.)
may be home constructed in the following
manner. Obtain a paxolin or ebonite
former about 21ine". in length and wind on
30 turns of fine cotton -covered wire about
No. 36 gauge. The wire can be terminated
at each end of the former with a blob of
sealing -wax and the ends bound round a
short length of 16 -gauge tinned -copper wire
ready for wiring direct into the circuit.

A reliable manufactured radio -frequency
choke may be used if desired, but care
should be taken to make sure that it is
designed to work on these Wry short wave-
lengths.

The tuning condenser, VC, should have
a capacity of about .0001 mfd. and should
preferably be of good manufacture, having
easy movement and a pigtail connection
to the moving vanes. A slow-motion dial
is essential if the best results are to be
obtained.

The other essentials for the complete
receiver are a wooden baseboard and a
metal panel about bins. by 6ins., a push-
pull or click action " switch for cutting
the L.T. supply, a 2 -volt power valve (with
full emission I), a 4 -pin ceramic valveholder,
a 2 -volt accumulator, and 90 or 100 -volt
H.T. battery. A pair of headphones
completes the requirements.

Building the Set
In constructing the receiver the grid -

leak and condenser, R and Cl, should be
wired direct on to the valveholder and all

leads must be kept as short as possible.
It is recommended that wiring should be
carried out with 14 -gauge tinned -copper
wire.- The lead from the grid -leak and
condenser to the tuning condenser must
also be as short as possible. All the earth
connections should be taken direct to
L.T.- and the earth connection to the
tuning condenser should be connected to
the moving vanes terminal. This terminal
should also be connected to the metal
panel at some point. All forms of " fancy
wiring " should be avoided and leads
should be soldered and taken direct to
their various points.

The coils Ll and L2 may be constructed
of 12 -gauge tinned copper wire and should
be about lin. in diameter and closely
spaced. A convenient former for winding
these coils is a lin. test tube. L2 requires
about 6 turns for reception of the television
sound programmes, and about 4 turns for
reception of amateur transmissions on
5 metres. The coil should be mounted
direct on the tuning condenser, and owing
to the stiff wire used it should be perfectly
rigid in this position.

Care should be taken before sliding the
coils off the former to see that enough
length has been left at each end for
connection to the tuning condenser.

Ll should be 3 turns for the television
sound and 2 turns for 5 -metre reception.
This coil should be, coupled fairly close
to L2 and may be mounted on some small
pillar insulators fixed to the baseboard,
or any convenient form of mounting which
appeals to the constructor.

The connection shown in the circuit
diagram from the centre of L2 to the radio
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frequency choke may be attached
to the coil by means of a small clip
and a short flexible lead.

The above details for coils are
only approximate and some experi-
menting may be necessary for exact
sizes as conditions alter in individual
receivers, but the sizes given are
a good guide to commence with.

The Aerial

of the aerial in relation to the signals
desired. The flex downlead may be any
length, but naturally it should be kept as
short as circumstances will permit. The
whole aerial should be fixed high, and in a
clear place away from trees and buildings,
if possible.

Where it is not convenient to fit this
type of aerial a single wire may be used
and coupled through a midget variable
condenser direct to L2. In this case Ll
will not be required.

No difficulty should be experienced in
" getting things going " if care has been
exercised in the construction of the receiver,
but a few general remarks may help to
give the constructor an idea as to what
should happen when the set is switched on.

As the receiver is a " super -regenerative ".
a fairly loud hiss should be heard in the
'phones, and this will continue until a
carrier or modulated signal is tuned in.
When tuning a signal the hiss will disappear
except in the case of weak signals, when
some hiss may still be audible. The
television sound should be received quite
well in most cases up to 30 miles radius
of Alexandra Palace, and using this circuit,
signals from A. P. have been received some
50 miles south of the transmitter. On
5 metres amateur transmitters should be
heard on telephony, and the best time to
listen for them is on Sunday mornings.

Ample volume for normal use should be
obtained from this set, but if more volume
is desired a stage of choke -coupled am-
plification with a variable audio -output
control can quite easily be added to the
existing arrangement.

TELEVISION EXPANSION
TT has now been stated officially that 8 per
I cent. of the net licence revenue will, in
future, pass to the B.B.C. for television.
This welcome grant will enable all the major
developments which have been planned to
be expedited, and in Parliament recently
the P.M.G. was able to reply to those
members who showed interest in fostering
the growth of this new British industry.
With Sunday programmes starting next
month, and an extension of the evening
viewing times, there would be encourage -
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A doublet type aerial is recommended
for best results with this particular receiver,
and details are given in. Fig. 2. The two
top lengths of 4ft. 6ins. should preferably
be made of 12 -gauge tinned -copper wire,
and the gap between the two top pieces, in
the centre, should be 6ins. For the twisted
flex downlead good quality flex should be
used to avoid trouble from moisture. The
two ends of the doublet are connected to
terminals Al and A2 on the receiver, these
being" the ends of Ll.

Where room permits, some experiment
may prove worth while for the best direction

INSULATOR

Fig. 2.-Details 'of a suitable
aerial for 7- and 5- metre
reception, showing the method

of arranging the feeder.

ment to produce sets in larger
numbers, and so enable manufac-
turers to stabilise prices. A plea
was put forward for the television
needs and claims of the provinces,

but the Postmaster -General was unable to
give any definite information on this point.
He stated that further research work was
necessary before anything approaching
a nation-wide service could be undertaken.
In addition, it was not yet possible to
decide which was the better plan ; either a
system of local stations or a network of
cables for programme signal distribution.
In any case, expert advice and help was
being enlisted to solve this problem, and
no time was being lost in an effort to extend
the amenities of the present service beyond
London and the Home Counties.
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I TELEVIEWS I
Still Problematical

WHILE technical developments in the
field of television are still going

ahead in the United States of America,
financial and commercial reasons appear to
be very effectively holding up its public
exploitation. This is very largely due to the
fact that any service which materialises in
that country must be linked up with its
advertising value. The sponsors want some
form of definite proof that if they pay for
visual advertising via ultra -short -waves the
return will be on similar lines to that now
existing for aural broadcasting. The
Federal Radio Commission has not -ham-
pered development apart from placing a
strict watch on the, wavebands that are to
be utilised for military and other services.
To study the possibilities of the new adver-
tising medium several demonstrations have
been given where commercial products
have had their " virtues " extolled in sight
and sound. Another difficulty is the nature
of the country, coupled with the marked
screening effects by the tall buildings in
the large cities. Perhaps some decision
will be arrived at after the World's Fair to
be featured in New York next year, for it
is understood that television will be a
prominent exhibit showing up-to-the-
minute improvements coupled with the
state of the art in different countries.
Although two new mobile television vans
have been built by the R.C.A. and delivered
to the N.B.C. they have not yet been seen
in action, which is exactly opposite to the
immense amount of work carried out by
the B.B.C. outside broadcast vans. The
American public admits quite frankly that
it is getting quite tired of waiting for tele-
vision to leave the laboratory, and casts
envious eyes on this country, and the pro-
gramme expansion promised during the
course of 1938.

A Sign of the Times
AT a boys' school in the Southend dis-

trict, television lessons have now been
added to the curriculum. Depending, on
the type of programme radiated, the boys
are shown .the results in graded groups.
Even with only a single hour's afternoon
transmission for the boys to observe there
are many items of educational value to the
young alert mind. Theprincipal is anxious
to present education in as palatable a form
as possible, and where juniors are concerned
there is no doubt that they will come to
regard lessons and schooling as something
very exciting when undertaken in this way.
Recitals, plays, features of various crafts,
geographical talks, etc., are well suited for
the senior boys and although there are a
number of technical colleges who now use
television sets regularly for educational
purposes in connection with their radio
and television classes, it is felt that this is
the first private school in England that has
shown such initiative to install a receiver in
this way. Incidentally, at the same school
are two full-size talkie projectors as well as
a radio receiving set in every classroom, so
that it is very modern in its outlook.

In Their Stride
WITH the advent of brighter days the

outside broadcast section of the
B.B.C. television staff are just getting into
their stride and have already given viewers
a wholesome taste of things to come.
Sports, cricket matches, boat races, rugger

matches, the Trooping of the Colour, boxing
matches, and so on are but a few of the
items which the lucky possessors of tele-
vision receiving sets will see on their
screens. The arrangements for these broad-
casts, however, were not made without
encountering very considerable difficulties,
of which two are outstanding. The first, a
techniral one, concerns the positioning of
the cameras in order to avoid spoiling the
views of interested spectators, coupled with
the directional ultra -short-wave link which
is beamed on to the Alexandra Palace
receiving aerial at the top of the lattice mast.
This method of transferring the generated
picture signals from their source of camera
generation is, at the moment, very prone to
picking up interference so that the ultimate
signal -to -mush ratio is far below the
standard obtained with straight studio
working. It is an open secret that the
engineers are giving this matter their
earnest attention so as to improve the
standard of outside broadcasts, but in spite
of this the results are good and give a
viewing thrill which compensates for any
defects. The second difficulty is associated
with the opposition given by local authori-
ties because of the feeling that a vision
broadcast is going to reduce the number of
spectators with a resulting loss of income.
This is an unfortunate attitude, to say the
least, and reveals a complete misunder-
standing of public psychology. Surely
anyone able to be an actual eye -witness of
any event would always prefer to be on the
spot in preference to watching a television
picture. The " electric " atmosphere of
mass entertainment will never be altered
and the television broadcast is to meet the
needs of those who for one reason or another

coupled with lantern slide illustrations and
demonstrations on modern equipment, the
lecturer agreed to answer any questions.
The number and type of inquiry made left
no doubt as to the keennes,s of provincial
audiences to learn something of what tele-
vision really means and how it can be
applied to matters other than plain "enter-
tainment. It has been most marked for
some time now thatin every district outside
the normal range of the B.B.C. high -defini-
tion signals there has been an enthusiasm
for television which should, when satisfied
through the medium of further stations,
augur well for the industry which is working
hard to expand its market. Technically,
quite a lot can be done to educate these
future potential users of television equip-
ment into the way the equipment operates,
and to that end certain types of lecture
apparatus have been developed by the
various companies for this purpose alone.
In one case cathode-ray tube operation
can be studied both qualitatively and
quantitatively by operating a series of
switches and controls located at the base of
the instrument. Starting from a large
unfocused spot about 5in. in diameter,
scanning in the line and frame directions,
variation of focus, line" definition, frame
speed and brilliance can all be undertaken
in an ingenious manner. In another form of
up-to-date demonstrative equipment it is
possible to ascertain quite accurately the
optimum focusing condition for a cathode-
ray tube operated by magnetic means with
the minimum number of watts dissipation.
This is effected by means of an experimental
external coil having a continuously variable
air gap. Again, the importance of secondary
emission from the tube's fluorescent screens

A television set has been installed at Leigh Hall College, Westcliff, Essex, to assist boys in
their education. This is probably the first school in the country to have a television set.

cannot be present at the event itself. No
doubt with the passage of time the attitude
of the authorities will become reasonable
and they will realise that the interests of
the public have to be served and a more
co-operative spirit will win in the end.

Provincial Interest
THE other day a lecture on television was

given at Bristol to the Western branch
of the Institution of MeChanical Engineers.
After a well -planned talk on the subject,

may be shown easily with quite simple
apparatus, while the effect of negative ions
on the composition of the chemical powder
compounds used for the screen can be
investigated with the same equipment. In
one piece of apparatus the liberation of the
ions is carried out by allowing water vapour
or gas to enter the tube and at the same time
the effects of screen destruction or

burning " as a result of the intense
electron bombardment may also be
observed.
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A Dual-purpose Switch
THE accompanying diagram shows a

combined tuning control and wave -
change switch which I made from " junk "
parts.

The condenser spindle is filed fiat for

CONDENSER

SCREWS,(

CONDENSER
SPINDLE

FILED DOWN

12 SWG WIRE
WOUND ROUND
&SOLDERE070
TUBE

BRASS STRIPS

S

PP

A combined tuning control and wave -change
switch.

about lin. and a length of brass tube
(about 2in.), is' then hammered to fit the -
filed spindle, as shown. At a distance of
din. from the end of the tube a piece of
12 gauge wire is. ound round and soldered,
and a split pin is passed through the tube
to act as a stop.

Two brass strips are then bent, as shown,
and bolted to a small ebonite block which,
in turn, is bolted to the condenser 'frame.

Wave -change is secured by pushing in
for medium and pulling out for long,
the knob being turned as usual for
tuning purposes.--Eure Houma's (Holy-
head).

A Cheap Morse Key
AvERy easily constructed worse -key can

be made out of the lengths of brass
Tail that can be obtained at most cheap

STOP
RUBBER

OUTPUT -
TERMINALS

ff.- I° -a1

This handy morse-key can be made with od

stores. This rail is of H cross-section, and
is very strong and easily worked. A small
block of wood is used for the base, and
valence curtain -rail brackets, bent to shape,
make the other parts. The contacts are
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THAT DODGE OF YOURS !
Every Reader of " PRACTICAL AND

AMATEUR WIRELESS" must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay XI -10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half -a -guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, "PRAC-
TICAL AND AMATEUR WIRELESS,"
George Newnes, Ltd., Tower House, South-
ampton Street, Strand,W.C.2. Put your name
and address on every item. Please note
that every notion sent in must be original.
Mark envelopes "Radio Wrinkles." DO
NOT enclose Queries with your wrinkles.
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SPECIAL NOTICE
All wrinkles in future must be
accompanied by the coupon cut
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from page iii of cover.
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from an old shocking coil, and the  other
stops are terminals with threaded bolts
and lock nuts. The part E swings on the
sharpened points of two small bolts which
fit into holes in the top and bottom of E.
The vibrator spring consists of the contact
arm off an old rheostat. The " dot" spring
is 'a battery contact strip, and the weight
consists of a curtain rail, stop which just ,
fits the straightened out bracket G. The
paddle handle. is a piece -of cigar -box shaped -
to size, while the `_`dash " arm consists of
a brass spring screwed- to E and soldered
to F. The latter part is held in place by
the holt and spring G. The damper post
is a terminal with a rod through it. the
rubber top holder of a pencil being soldered
to the end, as shown in the sketch.-
G. H. WHALEN (Liverpool).

A Knob' Fixing Device -

THE condenser control knob of my
receiver was secured to its spindle by

a grub screw placed in such a way that a
very short screwdriver was necessary to
remove it for overhauling the set. This
tool was repeatedly getting mislaid; so I
devised the fixing device shown in the
illustration.

BRASS STRIP
SOLDERED TO"P"

SPRING

A piece of
brass tube of
a diameter
large enough
to fit into
the knob and
over the
spindle is re-
quired, three
saw cuts
being made
across it, as
shown. Grip
the ends in a
vice and
grips, or even

ds and ends. two pairs of
pliers, and

twist the tube until the saw -
cuts meet in the centre.
The tube is then inserted to fit
tightly into the knob, which then READ "THE

enough for control purposes.-F. BRIDGE
(Hendon).

A Coil -winding Guide
HE accompanying sketch shows a neat

and easily -made wire guide for e
winders. I used two old cone -chucks, and

WIRE FROM
SPOOL

CONE CHUCKS

BUSH
MADE FROM
V4." BRASS
TUBING

A.
MILD

OD
STEEL

R

FINE GAUGE WIPE
WILL NOT BIND
BETWEEN BOTH
CHUCKS AND WILL
NOT SUSTAIN DAM-
AGE TO COATING

FASHIONED BRASS
HINGE FIXED TO
BRASS PLATE WITH
TWO 6BA Csk.SCREWS

IV S X 2"X 3/32'
BRASS

MOUNTING

An easily made guide for coil winding.

the original bushing supplied many years
ago with these chucks, and by making two
more brass bushes for retaining the " guide "
on the mild steel rod, and shaping the hinge
assembly out of a length of brass strip,
and fin. brass rod, I made this an adjustable
fitment in order that it may be secured to
either metal or woodwork without much
trouble. I have had a similar attachment
on my coil winder for some considerable
time, and can vouch for its Usefulness.-
R. W. HENSON (Blackburn).

HOLE ENLARGER
FOR TUBE

TUBE

SPINDLE

TUBE
FITTED

HACK SAW CUT
END OF TUBE USEDAS

i<,GRIP WHILE TWISTING
____ASHORTENED AFTERWARDS)

BRASS TUBE PRIOR TO
TWISTING

A method of fixing control knobs without grub screws.

KNOB PUSHES ON
TO SPINDLE AND
GRIPS TIGHTLY

CYCLIST"
pushes on to the spindle, and grips tight 2d. Every Wednesday.
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F. J. CAMM'S 11SPRITE'l THREE
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I HAVE remarked on other occa-
sions that we are likely to forget

as our own knowledge of a subject
increases that a new generation of
enthusiasts enters our ranks every
year, and these enthusiasts lack the
knowledge which we possess. It is our
duty to encourage them, and to help
them along to our standard of know-
ledge of the subject. For this reason
it will be: remembered tliat" I in-
stituted some years ago a series of sets
which could be described as progres-
sive, in that they started from an ele-
mentary receiver, whilst later articles
indicated how they could be adapted
and converted to include refinements
such as  A.V.C., tone control, etc.
This instructional series was aug-
mented by a series of blueprints of
sets specially designed for the begin-
ner. I need mention only a few.
There was The Leader, The Prefect,
The Monitor, and The Tutor. Many
thousands of these have been built
and they have all given extreme
satisfaction.

I have not forgotten the enthusiast
who has been attracted to the pastime
in 1938. I have produced especially
for him the very simple design of
receiver which I have christened the
" Sprite." There is nothing in the
name, but it will enable you to identify
it should you wish to write to me con-

cerning it. rAs will be seen it is
not a complicated receiver, and
I have planned it so that the
results will be immediate. For
that reason I have cut out
complications, Arid in the form
in which you see it, it represents a
basic circuit which will give you
satisfactory results immediately you
switch on. My guarantee is such that
if it does not do so you will first of all
know that you have gone wrong
somewhere, and, secondly, that you
may avail yourself of my advice and
service if you fail to get it working.

It is a simple three-valver for the
medium and long -wave broadcast
bands only. The short waves can be
received by means of the short-wave
converter described elsewhere in this
issue.- I am not of the opinion that
beginners require to listen in on short
waves. That follows when they have
become more experienced.

In order further to simplify the
construction and adjustment all re-
finements have been eliminated and
the circuit represents the very mini-
mum from which you can expect to
obtain good all-round results. There

This underside view shows the simple wiring which is needed for the receiver.

A Simple Three -valve Two -band
which is Easy to Build --atiTcl

are separate battery leads for obtain-
ing maximum performance in each
stage ; there is a tetrode in the output
stage for economy and power, whilst

the physical proportions of the set
are reduced by the use of the metal-
lised chassis system of construction.
The chassis, being ofmetallised wood, is
easily operated on by the amateur. The
" Sprite " is economical to build and
certainly economical in operation.
The bluepriitt, the photographs, and
the drawings will guide you to success.
I should, however, like to offer some
words of advice to the beginner.
First, I advise them to make good
soldered joints, and implicitly to
follow the blueprint. You will not
improve uppn the design by altering the
position of the wires ; they are placed
as shown for a particular reason.
Nor should you take liberties with
the design by varying the specifica-
tion. If you are able to do that you
are not a beginner !

t-

Receiver for the Beginner,
Economical to Maintain

The next thing is to study the blue-
print and the circuit, and endeavour
to see how the theoretical diagram
has been converted into a practical
receiver. This will help you to read
a theoretical circuit. Do not en-
deavour to rush the construction.
After each wire has been inserted
mark it off on the blueprint'. You
will then be certain that every wire

has been cor-
rectly fixed. I
have examined
many receivers
where one small
missing wire has
provided t h e

answer to that
awful silence

which disappoints
so many beginners
when they switch
on. Use the blue -

,.....0.mossoi 1m  t Ham. 1.1.mowo.als iamc ,1041111., tmir-1141011.Mc HEW

This view shows how the
main battery leads are attached
and also discloses the underside

components and wiring.

0002

print as a template. Lay it over
the chassis and prick through
to mark the position of the
screw holes. You will thus ensurethat

the lengths
of the
wires are
the same

as in the
original. This
is important.

Use the valves speci-
fied, and follow the
component list accur-
ately when making your
purchases.

The Circuit
As usual with the receivers pub-

lished in these pages, I give a
detailed explanation of the circuit,
followed by a detailed description of
the constructional work, and thus the
beginner who has never before made
a receiver can start right away and
not only make the set but understand
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Note the
clean and

effective layout
which is adopted in
this new beginner's

receiver.

exactly what the various parts do and
how they work. Those who can
read a circuit diagram will be able
to see from the circuit which is given
on this page that the three valves
are arranged in the standard S.G.,
detector and output arrangement, the

Nr74/
m7-7, 2
117-7`
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Theoretical circuit of the " Sprite- Three.
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I HAVE remarked on other occa-
sions that we are likely to forget

as our own knowledge of a subject
increases that a new generation of
enthusiasts enters our ranks every
year, and these enthusiasts lack the
knowledge which we possess. It is our
duty to encourage them, and to help
them along to our standard of know-
ledge of the subject. For this reason
it will be: remembered tliat" I in-
stituted some years ago a series of sets
which could be described as progres-
sive, in that they started from an ele-
mentary receiver, whilst later articles
indicated how they could be adapted
and converted to include refinements
such as  A.V.C., tone control, etc.
This instructional series was aug-
mented by a series of blueprints of
sets specially designed for the begin-
ner. I need mention only a few.
There was The Leader, The Prefect,
The Monitor, and The Tutor. Many
thousands of these have been built
and they have all given extreme
satisfaction.

I have not forgotten the enthusiast
who has been attracted to the pastime
in 1938. I have produced especially
for him the very simple design of
receiver which I have christened the
" Sprite." There is nothing in the
name, but it will enable you to identify
it should you wish to write to me con-

cerning it. rAs will be seen it is
not a complicated receiver, and
I have planned it so that the
results will be immediate. For
that reason I have cut out
complications, Arid in the form
in which you see it, it represents a
basic circuit which will give you
satisfactory results immediately you
switch on. My guarantee is such that
if it does not do so you will first of all
know that you have gone wrong
somewhere, and, secondly, that you
may avail yourself of my advice and
service if you fail to get it working.

It is a simple three-valver for the
medium and long -wave broadcast
bands only. The short waves can be
received by means of the short-wave
converter described elsewhere in this
issue.- I am not of the opinion that
beginners require to listen in on short
waves. That follows when they have
become more experienced.

In order further to simplify the
construction and adjustment all re-
finements have been eliminated and
the circuit represents the very mini-
mum from which you can expect to
obtain good all-round results. There

This underside view shows the simple wiring which is needed for the receiver.

A Simple Three -valve Two -band
which is Easy to Build --atiTcl

are separate battery leads for obtain-
ing maximum performance in each
stage ; there is a tetrode in the output
stage for economy and power, whilst

the physical proportions of the set
are reduced by the use of the metal-
lised chassis system of construction.
The chassis, being ofmetallised wood, is
easily operated on by the amateur. The
" Sprite " is economical to build and
certainly economical in operation.
The bluepriitt, the photographs, and
the drawings will guide you to success.
I should, however, like to offer some
words of advice to the beginner.
First, I advise them to make good
soldered joints, and implicitly to
follow the blueprint. You will not
improve uppn the design by altering the
position of the wires ; they are placed
as shown for a particular reason.
Nor should you take liberties with
the design by varying the specifica-
tion. If you are able to do that you
are not a beginner !

t-

Receiver for the Beginner,
Economical to Maintain

The next thing is to study the blue-
print and the circuit, and endeavour
to see how the theoretical diagram
has been converted into a practical
receiver. This will help you to read
a theoretical circuit. Do not en-
deavour to rush the construction.
After each wire has been inserted
mark it off on the blueprint'. You
will then be certain that every wire

has been cor-
rectly fixed. I
have examined
many receivers
where one small
missing wire has
provided t h e

answer to that
awful silence

which disappoints
so many beginners
when they switch
on. Use the blue -

,.....0.mossoi 1m  t Ham. 1.1.mowo.als iamc ,1041111., tmir-1141011.Mc HEW

This view shows how the
main battery leads are attached
and also discloses the underside

components and wiring.

0002

print as a template. Lay it over
the chassis and prick through
to mark the position of the
screw holes. You will thus ensurethat

the lengths
of the
wires are
the same

as in the
original. This
is important.

Use the valves speci-
fied, and follow the
component list accur-
ately when making your
purchases.

The Circuit
As usual with the receivers pub-

lished in these pages, I give a
detailed explanation of the circuit,
followed by a detailed description of
the constructional work, and thus the
beginner who has never before made
a receiver can start right away and
not only make the set but understand

Ann LEAD

WAvECHANGE

CO/Z 2

'0005
/11...27

C2

0002
4,1-0

Ci-

2
Agra

do, 000 011ita
09/

// Friiara-
0 0 0 0 0

Note the
clean and

effective layout
which is adopted in
this new beginner's

receiver.

exactly what the various parts do and
how they work. Those who can
read a circuit diagram will be able
to see from the circuit which is given
on this page that the three valves
are arranged in the standard S.G.,
detector and output arrangement, the

Nr74/
m7-7, 2
117-7`

 0003
MFD

0
0

/22...rE

1/T-

6.8.74
G.B. -/

Theoretical circuit of the " Sprite- Three.
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first stage being occupied by a
Variable -mu H.F. pentode, the second
stage by a detector triode, and the
output stage by a modern tetrode.
Two H.F. transformers are employed
for tuning and in each case the
primary winding is s witched in addi-
tion to the secondary winding, thus
;

carried out and the photographic
illustrations show the switch in posi-
tion and also indicate the very simple
wiring to it.

Ordinary transformer couplinc, is
employed in the L.F. circuit and, as
already mentioned, separate H.T.
leads are employed for the various

circuits so that each
part may be individu-
ally adjusted to give
the best performance.
There are no other
details which need be
explained and, of
course, the usual sim-
plification of controls
has been carried out
by using a combined
volume control and
3 -pt. on -off switch,
and the additional
controls are for re-
action, wave -change
and tuning.

Constructional Work
Before mounting

any components the
chassis should be
drilled, three holes
I lin. in diameter and
two 1 in. in diameter
being required. The
larger holes are for
the tuning coils and
the H.F. valve, whilst
the two smaller ones
are for the detector

This illustration shows the method of mounting the switch and some of the and output valve-
wiring to it. The clearance holes for the coils may also be seen. holders. Make a care -

giving maximum results, on both
wavebands. A special type of switch
is employed for the waveband switch-
ing as the primary of the second
transformer is in the H.T. circuit and
thtts the contacts for switching this
must be insulated to avoid short-
circuiting the H.T. supply. A special
Bulgin switch enables this to be

ful note of the position of the rear
fixing bolt for the gang condenser
and drill a hole at that point to
accommodate a bolt which will be
used for earthing purposes. This is
an important connection as it forms
the return lead for the gang condenser,
the metal chassis and the various
earth points underneath the chassis.

LIST OF COMPONENTS FOR F. J. CAMM'S
" SPRITE " THREE.

Two Screened Coils, types C6 and C7, Bulgin, 10s.
One 2 -gang Bar Type Condenser .0005 mfd., Polar, 12s.
One Micro -Horizontal Dial, Polar, 9s. 6d.
Three chassis -type Valveholders : One 4 -pin, one 5 -pin, one 7 -pin,

Clix, 2s. 5d.
Two Socketstrips (A.E., L.S.), Clix, ls.
One Microfuse and Holder, Is. 6d.
Three Component -mounting Brackets, B.T.S., is.
One Switch, type 5.121, Bulgin, 6s. 6d.
One Differential Reaction Condenser .0003-mfd., Polar, 3s.
One 50,000 -ohm Potentiometer and 3pt. Switch, Erie, 5s.
Two 2-megohm Grid Leaks, Dubilier, 2s.
Two Tubular .0002-mfd. (type 300) Fixed Condensers, T.C.C., 2s.
One H.E. Choke, B.T.S., 3s.
One L.F. Transformer, ratio 4 to 1, B.T.S., 5s., 6d.

L One Metallised Chassis loin. by Bin. with 3 -in, runners, Peto-Scott,
7 4s.
; Wire, Flex and Screws.

Three Valves: 210 VPT (Metallised), 210 DET (Metallised),
220 OT, Cossor.

One 6 -way Battery Cord, 2s. :

One 120 -volt H.T Battery :
:

One 2 -volt L.T. Accumulator
One 9 -volt G.B. Battery.
One W.B. Stentorian Speaker (Type No. 38J).

  ..   fa, O.     11.,       .    0.      O 0.'

Drill the remaining small holes
through which leads pass from the
gang condenser' making .these
in diameter. Next turn over the
chassis and screw the three com-
ponent -mounting brackets in position
and screw down the H.F. choke and
the L,F, transformer. Now drill the
rear runner of the chassis to accom-
modate the two' socket strips and
make' the ?iii. hole in the centre of
the runner through which the battery
cable may pass. You may also bring
the ,G.B. leads through this hole with
the remaining battery leads, or can
drill holes in the op of the chassis
and place the G.B. battery on top of
the chassis on the right-in which
position there is ample room for it.

Screw the two socket strips in
position and then attach the valve -
holders. -Remove the screens from
the coils and carefully detach
the coil from the base by pulling
the connecting lugs through the
slots.

THE
" SPRITE " S.W. CONVERTER

A Useful Unit to Enable the " Sprite"
Three to be Used for Short-wave Reception.
IT is already well known by our readers

that an ordinary broadcast receiver
employing an II.P. stage may be adapted

for short-wave reception by using a unit
connected between, ttie aerial and the
aerial terminal. Such a unit is generally
referred to as a short-wave converter, and
the accompanying illustration shows such
a unit produced by New Times Sales which
is known as a " 3 in 1 " unit. It is designed
for use as an adapter (for simple ,detector,
receivers), a converter or a single -Valve
receiver, and a complete kit may bebbtained
for, 25s., inclusive of all coils and valve.
The pacts are assembled on a simple base-
board Sins. by 7ins., and the three con-
densers are mounted on brackets. A band -
spread tuning arrangement is employed,
with a series aerial condenser and a standard
reaction condenser. There are very few
components to be wired up, and the wiring
plan, which is given on page 48, will enable
the unit to be constructed without difficulty.

(Continued on page 48)

The complete converter unit.
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PETO-SCOTT
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Don't be misled . . . Remember every order
is backed by Peto-Scott GUARANTEE
of SATISFACTION . . . ORDER NOW
WITH COMPLETE CONFIDENCE.

ISUPPLIERS of BETTER RADIO SINCE 1919
S.G.3 All -Wave

BATTERY
CHASSIS

Assembled. Tested

WITH ALL VALVES

BARGAIN 79/6
CASH OR C.O.D. CAR IMAGE PAID. OR
Dep. 5;- and 11 monthly payments of 7 6.

5/ -
DOWN

4 WAVEBANDS : 14-31, 28-92, 200-550, 900-1,200 metres.
Slow-motion drive 8-1 and 100-1 ; Low capacity switch. Airplane
dial (stations and wavelengths) : 12 months' guarantee.
BRIEF SPECIFICATION : Provides reception from all parts
of the world. Variable Selectivity. Stove enamelled steel
chassis. Screened coils. Low H.T, Consumption. Each chassis
supplied complete with Screen Grid, Detector and Pentode
output. valves. Fully tested on all wave.bands before despatch.

THIRD OFF LIST PRICES
1938 FAMOUS NAME SETS

Buy now whilst the opportunity lasts.
Brand new 1938 All -wave Receivers, supplied in sealed
manufacturers' cartons. Makers' guarantee.

DECCA 1938 Model 33:
3 -valve All -Wave Battery Receiver. Three tuned circuits covering
19-49, 200.550 and 1,000-2,000 metres. high flux density perma-
nent -magnet moving -coil speaker. Station -named and degree -cali-
brated dial. Real walnut cabinet, inlaid with ebony. Provision
for pick-up and external speaker. Less Batteries.

List 71 e OUR
Price 2 PRICE E5 : 19 6

or 5/- deposit and 18 monthly payments of 7/4.

BRUNSWICK 1938 Model BPU/1
0 -valve All -Wave Transportable Receiver. Six,a,lve somrhet for
A.C. or D.C. Mains 100:2011 volts (A.C. 40-e0 cycles). Six
tuned circuits. Three colour, individually illuminated. All -
world wavebands, 19-49, 200-550 and 1,000-2,000 metres. Station -
named dial. Internal Inane aerial incorporated with provision for
external aerial if desired. Automatic volume control. Brunswick
High Fidelity Dynamic Speaker.
List
Price £13 : 2 : 6 PRICE s

G .18/61oun
IlXanee its 18 monthly payments of 111-. DOWN

DECCA 1938 Model 99:
(1 -valve All -Wave A.C. Superhet. 12 to 2,000 metres. Set -en
Lund circuits. A.V.(7. Beautiful hand -polished cabinet. Decea
commonsense tuning. . . . No complicated trouble -causing
mechanism. Bold station -named dial. Spread -tuning, 4 separate
easy -to -read wave -bands. Oversize elliptical cone dynamic
speaker. Provision for external speaker and gramophone pick-up.

List
Price £14 :3 : 6 PRICEo

8 ti or 10/1
Balance in 18 moo ?fly moments of 12/3. DOWN

Illustrations of above-and further FAMOUS
i NAME 1938 Sets at off list price, available on

request. SEND NOIT:' FOR COMPLETE LISTS.

PETO-SCOTT TRICKLE CHARGER 10/-
Charge your L.T. for Id. a week.

CASH OFFER. Guaranteed.
 Nothing to wear out or go wrong. Never

"left without your Radio " because your
L.T.'s run down. Will charge your 2 -volt

:accUmulator at d amp. while you sleep. 12
months' guarantee. 7 days' approval against
cash. A.C. Mains, 200/240 volts 40/100
eyelet. Overall climensions 87in. hick.

27in. diarn.

SPRITE THREE
CASH OGREC.P0A.IDD. R03:12:6 or Tr., DOWN

COMPRISING complete kit of Author's Balance in 11 monthly payments of 619
first specified parts, including Peto- 0

Scott ready drilled metallised chassis, Coils, B.T.S. Transformer and Choke, Polar Con-
denser and scale, wire, screws, flex, etc., but less valves, batteries, speaker, and cabinet.

KIT "B., As Kit +' A-' but including set of 8 specified I

Ivalves only. CASK OR C.O.D. CARRIAGE PAID. 24 :19 : 3
or flt- Deposit. Balance in 11 monthly payments or 9/3.

IMM 0111=

KIT -BITS Any item sold separately. Orders value
II, over 10/- sent POST CflARGES paid.

1 Peto-Scott ready drilled metallised chassis s. d.
exact to spectfication ... ... ... ... 4 0

1 B.T.S. All -Wave Choke .. ... 0
1 B.T.S. B.F. transformer, ratio 4: 1 ... ... 5 6

1 Polar 2 -gang Bar Type Condenser, .0005 mid. 12 0
1 Polar Micro -Horizontal dial ... ... ..-. 9 6

1 W.Ii. 30J Speaker . ... 32 0.. ... ...
0,. 2/6 Deposit and 11 ,,,,ndhly payments of 3/-.

IRINSMEIMMISOIESIMMilr

SPECIAL PURCHASE -of
WHOLESALER'S STOCK

HALF USUAL COST
A wonderful opportunity to put,
chase a shop-soiled only Bola,

& A and Magnavox Permanent
0hosttet Moving Coil speaker at
5(1% off list value. 8" Cone for

Power or Pentode output. Our Special
Price, or C.O.D. 17/6 tat 26
Drpuait (tall! 7 monthly yatrinrnt, of 2/6.

PETO - SCOTT 25/ -

MICROPHONE
Transverse Current Tyre

"BETTER THAN '- '616 MODEL"
4,Read below what the Editor of
a famous Radio Journal says.

" Mg first tests mere most satisfartory.' A IL the

Ira

mentioned the qualif y eras extremely good.
rather BETTER THAN THE PREVIOUS MICRO-
PHONE, 'which originally COST £16. This to rather
startling, for the Feto-Scott n ierophcee rests only

TABLE MODEL. Complete with Tran)-
former and G.B. Battery.
Cash or C.O.D., 25/- or AG f

and 11 monthly payments of 2/8.
FLOOR STAND MODEL : As illus-
trated, with Transionner and heavit;,
chromium plated floor stand eNiend-
ill", to 6'. Cash or C.O.D. £2 2 0 2'6 Deposit
unit 11 monthly payment, of 4 -.

-S.T. 900
KIT "A.10" Cah.13: £4:5:0

P.A. AMPLIFIER
6-7 Watts High Fidelity

General Purpose Amplifies,
to earn you extra money;

MODEL AC. 67.-4 rah e,
Triode, Resist. ce Tm
f oriner-eoupled to 2 tiiple
Grid Power Amplifier
in Push -Pall, Poll Wave
Rectifier. Special preeautiou.
have been taken in design Is,
avoid parasitic oscillation
output stage. Fixed and

nleasing tone balance. Pres., ed Steel chassis. Tapped, awl
Screened Mains Transformer. Electrolytic condensers. Volume
Control. Mains consumption approx. 60 watts. Wit), mic)e-
phone, speech easily heard at over 500 feet. Tapped for A.C.
Mains 200-250 volts. 40/100 cycles. Output 6-7 watts1111di
t culed. Complete with Valves.

4 _

Ready to connect to micro- 10phone or pick-up: Cash or C.O.D. aGi '0
Or 7y6 down and 11 monthly payments of 8i6.

BUY NOW FOR THE SUMMER MONTHS
LITTLE PRINCESS S.G.IV. PORTABLE.

25% off LIST PRICE. 25 STATIONS GUARANTEED.
The set of the season for both indoor and outdoor listening. Stotion cali-
brated dial. Attractive dark blue leatherette covered case. 'Phone jack
for -cutting out speaker, enabling you to listen in bed without disturbing the
household.
:Latest 4 -Valve S.G. Circuit, 4 British Valves, Ball -bearing turntable.

7 in. P.M. Moving -coil Speaker. Self-contained aerial. Only
04m/a. H.T. Consumption. Range 200-550, 1,009-2,000 metres.
Size : 91 ins. high : 111 ins, wide ; 7lr ins. back to front. Complete,
with Oldham L.T., H.T. and (LB. -Batteries, gie
ready to play. LIST PRICE £8 : 8 :0.6
Or 7/6 down and 15 monthly payments of 9/-.

5 -valve Battery ALL- -B.T.S. TROPHY RECEIVERS--W AVE Receiver Record -breaking Short Wave Sets
12-52 metres. Au amaKing advance in Short Wave tech-
nique. . . record breaking receivers offered for the first
time as commercial instruments for the enjoyment of Short
Wave listening. Based on the circuit design used by the
World's Champion Short Wave Station "logger."- The
Trophy 3 in two versions, A.C. Mains Model and Battery
Model . . . designed for the reception of the World's Bread -
casts on the Moving Coil speaker incorporated.

TROPHY
THREE

Employs highly ef-
ficient 3 -valve circuit
providing unique re.
eons on 12-52 melee
waveband, with coils
supplied. World-
famous specially
NV01111(t One-shot In-
ductors available tor

toning from L6-050 metres. Wavelength -calibrated: sea le.
Moving coil speaker fitted and provision for headphones. Steel
cabinet in beautiful crackle finish, Complete with 2 coils
and fully tested.
BATTERY MODEL A.C. MODEL

(Less Batteries) 200/250 v. cycles.
A5 :15 : 0 £6 : 0 : 0

Or 9'6 deposit and 12 /no, fhb/ Or 101- deposit or d 72 imontlig
eJI 9:11. pammeni s of 10-9.

7/6
DOWN

Pilot Author Kit or Components, exactly Is
FIRST specified and used by Mr. 2. Scott- 8/6
S.T. 900 AUTO -DIAL CARD, coils, Konecta- DOWN
Taggart, with Mr. J. SCOTT-TAGGART'S

kit, wander plugs, accumulator connectors,
extractor kit bat less valves,
cabinet and speaker. Com-
plete with building instructions.
Cash Price, Carrie me Paid
t4:5:0, or 8/8J:down and 11

Monthly payments of 61-.
S.T.900. 5 specified valves,
£1 :10:3, or 3/8 down and 11

monthly payments of 2)9.
FINISHED !INSTRUMENT
CONSOLETTE MODEL

Exactly to Specification. Cel-
luloid dial. With valves and
10 B.T.S. Inductors, Petn-
Scott P.M. Speaker less
batteries. CAST/ PRICE,
Carr. Paid,
510:10:0, or

21!.. down and
11 nrunt/sly
Payments of
19

fmcf to Mr. John Scott
,,,sort specifications.

21/-1
DOWN

:6:0

PETO-SCOTT CO. LTD.. (Pr.W.30) 77, City Road, London, E.C.1

(Pr.W.30), 62, High Holborn, London, W.C.1
Telephone: Clissold 9875.
Telephone : Polborn 3248,
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" SPRITE " S.W. CONVERTER
(Continued front page 46)

The wiring should be carried out exactly in
the same manner as in the " Sprite "receiver,
using the insulated sleeving for neatness and
to avoid damage from accidental short-
circuits. The two valveholders are inter-
changeable and should be mounted as
shown in the wiring, plan, that on the left
being employed for the plug-in coils and the
remaining holder for the valve. The
terminals should be mounted on the small
ebonite plates provided, and the various
dials and indicating plates attached when
the condensers are mounted. The indica-
tors will, of course, be fitted outside the
cabinet or over the panel should one be
employed.

Using the Converter
Three coils are supplied with the kit,

covering wavebands from 12 to 94 metres,
divided into bands from 12 to 26, 22 to 47,
arid 41 to 94 metres. A small fixed con-
denser (.0005 mfd.) will be supplied with the
kit and this should be attached to terminal
No. 2 of the H.F. choke. The 'phone ter-
minals should be bridged with a piece of
bare wire, and the 4 -pin plug which is fitted
to the flex should be replaced by a 7- pin
plug, with the three leads connected as
follows :

Red lead to socket No. 4.
Black lead to socket No. 5.
Yellow lead to socket No. 7.

This plug should then be inserted into the
H.F. valveholder and the valve replaced on
top of the plug. The aerial should then
be joined to the aerial terminal on the unit
(not to the " Sprite " receiver) and the earth

to the earth terminal on the unit, with an
additional length of wire to connect together
the earth terminal on the unit and the earth
socket on the receiver. The remaining side
of the .0005 mfd. fixed condenser should then

be connected to the aerial socket on the
Sprite receiver and the latter tuned to a
point at the top of the long -wave band.
You can then tune in signals on the short
waves without any difficulty.

Wiring diagram of the converter unit.

1111111111111

THE SUM TOTAL OF A G000 CIGARETTE

P;A:,EFIS NAVY CUT CIGARETTES *MEDIUM OR 'MILO' ICI FOR 5? 20 FOR 114r

Fair Play for R.A.F. Pilots
By NIGEL TANGYE

OTHER CONTENTS INCLUDE:
What Civil Aviation Needs. By William Courtenay
Freedom of the Air. By J. M. Spaight (the leading

authority on Air Law)
Topical and Historical Air Photographs

POPuLAR

The National
Aviation Magazine

Of all New agents and Bookstalls,
or by post 8d. from The Publisher,
C. Arthur Pearson, Lid., Tower
House, Southampton Street,

Strand, London,

APRIL

6"
C. A, titur Pearson, Lid.
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I RADIO 411E

II SAVE £1 on your
SPRITE THREE
EVERY PART GUARANTEED
MATCHED - PROVED -TESTED

KIT "I" Cash 52/6 or 51., down
and 12 monthly payments of 4/6

Complete Kit comprising all parts for Receiver,
including specified Peto-Scott drilled chassis, Coils,
B.T.S. Choke, and Transformer, Polar station -
named dial, wire flex, screws, etc.
3 Specified valves 21:6 :9 cash or add 2/4 to deposit and
each monthly payment.
SPECIAL OFFER : Set of 3 British and guaranteed
snatched valves, 15/- Cash. .

1 W. B. Junior 38J. Speaker .. El 12 6
Or 2/6 down and 11 monthly payments of 3/-.

AMAZING BARGAIN
ALL -WAVE S.G.3 CHASSIS
Complete with matched valves:

knobs and escutcheon.
List Value £4:15:0
OUR PRICE gt1 52/6
or 5/. down and 12 monthly pay-
ments of 4/6.
ALL WAVE 5.0.3 CHASSIS.
Exceptional purchase. Pentode
output. Wide choice British,
foreign and short-wave stations,
18-52 metres. Engraved dial
200-2,000 metres. Amazing tone
and volume. ; Matched valves.
Assembled and fully tested. Dimensions: 10's 71" d. s 8" h
to top of scale.

49

RIGHT PRICE
IMMEDIATE DELIVERY
N.T.S. WORLD S.G.4 ALL
Employing world-famous B.T.S. 6 -pin One-shot Inductors.

CASH -C.O.D.
or EASIWAY

LIST VALUE

t4 : 17 : 6
BARGAIN
CASH or C.O.D.

WAVE KIT
VALVES FREE ! !

716
The new N.T.S. World 8.11.4 is 'the ideal set for the short-wave enthusiast and provides an
unsurpassed performance also mil the medium and long waves. Wonderfully efficient circuit
comprises Pre H.F. S.G. Detector, Screened -Grid Audio and Pentode output stages, 2 -gang

Slow-motioncondenser.Slow-m:Eon tuning. Station -named dial for Broadcast and calibrated for short-wave
bands. Designed specially for B.T.S. 0 -pin One-shot Inductors detailed below. Only N.T.S. are
in the position to offer such an amazing bargain. Complete Kit with highest grade com-
ponents only, with drilled metal chassis, transformer, condensers and all instructions. Less
Coils, 37/6 only or yours for 2/6 down and 12 monthly payments of 3/9.

NEW ALL WAVE 3: List Value f4: l5: BARGAIN 27/6: VALVES FREE !
A triumph in Receiver design, Two SE. and Pentode Output stages. For the enthusiast who 'resuires maximum efficiency
and those extra stations on the Short, Medium and Long -wave ranges. Employs famous B.T.S. One-shot inductors allowing
instant wave -changing. Slow-motion Tuning. Complete Kit for Battery use with steel chassis, Twin -gang condenser,
Slow-motion Tuning, Degree dial, Transformer, Resistances, etc., and assembling instructions, less coils,

a, 27,6 only. Cash or C.O.D. or 2/6 down and 12 monthly payments of 2/6.

2/6
DOWN

B.T.S. ONE-SHOT INDUCTORS (For use with above sets).
Type 9/MW 178.580 metres per pair 516. t5 i Type 9/S2 15-43 metres per pair 5/-,

9/LW 900.2,000 6/6. 9/53 24-70 5/-.
Type 9/81 9.5-27 metres per pair 5/-.

If complete Set of 10 Coils required with either set add 27 /-to Cash Price or 2/- to deposit art1214 to each month! y payment.

COMPONENT BARGAINS
MICA CONDENSERS. T.C.C. .25 mid. 500 v., 6d. ; also- .03,
.001, .002, .0503 and .0005 mid., 6d. each.
RESISTORS. Metallised well-known makes, all values, 1 -watt,
4d. ; 3/6 doz. 1 -watt, 5d. ; 4/6 doz. 2 -watt, 8d. ; 6/6 doz.
3 -watt, 9d.: EU- doz.
VALVE SCREENS. 3 portion latest type, 1/- cads.
HEADPHONES. Super -sensitive type, 3/6 per pair.
TRIMMING CONDENSERS. 0.0.1(lon double type, 220 Tumid.,
3d. ; also 30 Tumid. type, 2d. each.,
POLAR -GANG CONDENSERS. Shielded 2- and 3 -gang 2 x .0005
mid. straight condensers with Trimmers, new, 3/-.

STEEL CHASSIS. Ready drilled for 1-9 valveholders, Electra-
lytics and mains transformer. Size 15" a 9' s 0", grey enamel
finish. /Bargain, 2/. each (22J0 per doz. Carr. paid).
SPEAKERS. It & A, Rola and Magnavox PM'S 8" cone for
Power or Pentode, 32/6, Well-known make Si" P.M.'s for Power
or Pentode output, 8/6. Mains Energised. Celestion 4 -watts
E.8 type 8' cone, 2.500 ohms. Pentode Output. 12/6. Rola
61" cone, similar specification, 10/6. ALL NEW.
JACKS AND PLUGS. B.T.S. Single and Double Circuit Jacks,
1/- each. Jack Plugs, 1/- each.

3 MATCHED B ATTYTPEER Y VALVES
AN investment for e sst ower
ri and constructer 3

ry matchned, WITH 3 VA LVEHOLDERS
brand new world-famous Philco
2 -volt valves, comprising 2 S.G.
H.F.'s. and 1 Output Pentode. packed
in original cartons. Three different
valve types indispensable for modern constructors' circuits (available on request)
using any number of valves, invaluable also for replacement purposes. Offered to
you at a fraction of manufacturing cost. - .

IASTROECKUSRGAERDE

TO
LIMITED.1%4

TAKEID.

"
MEDIATE
PRACTICAL

ADVANTAGE
WIRELESS " READERSO

THIS
SPECIAL N.T.S. OFFER. ORDERS IN STRICTEST ROTATION.

VALUE 35/- BARGAIN POST
FREE

BRAND
NEW

516
II

SHORT-WAVE
BARGAINS -VALVES FREE
-New 4 -valve BANDSPREAD-

Battery SHORT-WAVE KIT
List Price £4. 17.6 BARGAIN 42/ -

VALVES FREE

12-91
A PERIODIC H.F. re -

metres
'0,0 tomer L.F. S

metres /Se acting detector,

tages,
resistance and trans -

)414
,.., Ie. Pentode Output. Slow-

i/,,i......, motion band-
spread tuning

( >f-illSWI0 RMPL DLIF RIEEffi
S

EPTO 1 ET N -ti1061 1428 C
c 1 e n t low -losst 1'.)
reaction conden-k ser. Air -spaced
bandspread and

tank condensers. SPECIAL ANTI -BLIND
SPOT CONDENSER. 3 calibrated scales.

KITcomprises every part for assembly
including 3 coils, wiring, and

assembly instructions. Cash or C.O.D. Carr.
Pd. 42/-, or 2/6 down and 12 monthly payments
of 9/-. 4 MATCHED VALVES FREE.
1 VALVE SHORT-WAVE KIT.

Complete 1 Valve Receiver Kit, including 3 coils ; 12-94
metres and pair of super -sensitive headphones, 27/8 casli or
2/6 down and 11 monthly payments of 2;6; VALVE FREE.

* * BUY YOUR * *
B.T.S. TROPHY S/W 3
ON EASIEST EASY TERMS
INVEST NOW in the amazing B.T.S. Trophy Three, the most
efficient n -valve self-contained short-wave receiver ever offered.
Ideal for the 11.X. fan and the newcomer to the short waves alike.
Supplied with Moving -coil Speaker fitted, all_valves and two coils
for 12 52 metres. Guaranteed and fully tested.

BATTERY
MODEL f5:15:0

A.C. MODEL
16 : 6 : 0

Gush or C.O.D., or 716 down Cash or C.O.D., or 7/6 down
and balance in 15 monthly and 15 monthly payments

-

payments of 8/3. of 91-.

EXTRA COILS
Type SL/1 (6-13 metres) (for Television) 3/3
Type SLA (40-96 metres) 3/ -
Type SL '5 (70-200 metres) 3/3
Type SL/6 (150-350 metres) 3(6
Type SL 7 ;300-550 metres) .. .. 3 /9

N.T.S. "3 -in -1" SHORT-WAVE KIT
RECEIVER - ADAPTOR - CONVERTER

List Value 3716 BARGAIN 25/- I- -====.-

1938 ALL -WAVE 5 -valve
A.C. SUPERHET CHASSIS

Amazing Offer! Immediate Delivery!
List 8 Gns. BARGAIN £4.176

ADAPTS or converts your battery set for short-wave
reception, or may be used as one -valve Short-

wave Receiver. Slow-motion bandspread tuning SIM-
PLIFIES WORLD RECEPTION ! Air -spaced band -
spread and tank condensers. SPECIAL ANTI -BLIND
SPOT CONDENSER. 3 scales calibrated. Complete Kit

216

COMPLETE WITH
5 VALVES, KNOBS

ESCUTCHEON
03 wavebands:
18 - 50, 200 - 550,
9 0 0- 2, 0 0 0 metres.
 A.V.C. on ail bands.
 Input to Pre -
selector stage, triode
hexade detector Oscil-
lator, V.M. H.F. pen-
tode, double -diode 2nd
detector resistance
capacity coupled to
high -slope output pentode.  Output 3 watts.
 Combined on -off switch and volume control.
 Separate tone control.  4 -position wave -change
and grams -switch-  Illuminated rectangular full -
vision slow-motion dial, 80-1 and 9-1 reductions,
scale engraved station names and wavelengths.
 Overall dimensions : 10in. high, 11',in. wide,
81in. deep. For A.C. mains 200/250 volts, 40,80
cycles. Fully tested and guaranteed.
7/6 down secures ; balance 15 monthly

payments of 7/11.
ORDER NOW TO AVOID DISAPPOINTMENT.
If required with matched moving -coil speaker add 27/6
to Cash Pr i ce,or7/6 don -n and17 monthly payments of8/9

riOST ORDERS over St- sent Carriage Paid. C.O.D.!
icharges extra under 10:-. Overseas Orders please
!send full cash plus approx. postage, or 50% value,
/ balance C.O.D. SEND FOR FULLi LISTS. I

NEW TIMES SALES CO.
I 55 (Pr.W 17), LUDGATE HILL, LONDON, E.C.4. I

IPlease seed sac CASH / C.O.D. / H.P. Sets of I

with 3 coils, 12-94 metres, and all instructions. List DOWN valves as offered tcgether with
value 41;3. BARGAIN 25/. or 21 down and 11 monthly
payments of 2/9. Matched valve FREE. for which I enclose

FREESHORT-WAVE

FB1411n
BOOKLET, describingiI1crai1, actual photographs,5

e'tire4;q-..1.1nnsPeahr:1a,Iitagece,tiglniet0Cenei Bargain s :c1riccescole,),
Coupon supply all leading Radio d T

I

NAME

ADDRESS

EST. 1924 1/

Please, cross P.D.'s and register currency.

IP.

4(1

Jr,
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A GOOD 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
you 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 strongly to you, the
International Correspondence Schools have a Course to fit your needs.
Under I.C.S. direction, 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
century of unrivalled experience is at the back of this work.

The I.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. You can trust I.C.S. Instruction. It is
sound, practical and profitable.

Write for our free " Radio " booklet, stating your subject-or use the
coupon below if you wish.

THE ADVISORY DEPARTMENT
INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON,W.C.2

Radio Engineering. I.E.E. Grad. Exam.
Complete Radio. I.W.T. Exam.
Radio Servicemen's C. & G. in Radio Com. Exam.
Elementary Radio. P.M.G. Certif.
Radio Service and sales. Air Ministry Pros. Certif.
Television.

Mark X in front of Courses in which you are interested.
Name Age

Address

ICS

CLIX
Specified for the

" IMP "
4 -valve Portable

and for the

SPRITE" THREE

they chose
The designers of the " IMP " 4 -
Valve Portable and the " SPRITE "
Three use and specify no less
than 6 different CLIX Contact

Components.

CLIX " MIDGET " VALVEHOLDERS
Specially designed by Clix for use with the range of
Hivac " Midget " Valves. 4 -pin, 7d., 5 -pin, 8d.

CLIX STANDARD VALVEHOLDERS
4 -pin, 8d. 5 -pin, 9d. 7 -pin, 1/-.

CLIX SPADE TERMINALS
The taw in all models is designed to give full surface
contact with small, medium or large terminal
stems. Small, Ild. Large, 2d.

CLIX " MASTER " PLUGS
The most important feature in these is the effi-
ciency of the pin, which is non -collapsible. 114

CLIX CONNECTOR
A completely insulated resilient Socket and Solid

Plug. 4!d. each

CLIX CONTROL PANEL
Used as a Wavechange Switch for the " IMP."

Price complete, 1/...

CLIX SOCKET STRIPS
With terminals. A.L., or L.S., 6d.

j
n n csw

BRITISH MECHANICALr= PRODUCTIONS LIMITED
793 ROCHESTER ROW L L Ygrolina LONDON 5.W. I
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Impressions on the Wax
H.M.V.

THIS month the Comedy Harmonists
have two more of the clever vocal
arrangements of well-known instru-

mental pieces, in " The Blue Danube " and
" Perpetual Mobile," both by Johann
Strauss, on H.M.V. B 8716. There is a
bright vocal selection from " Me and My
Girl " by the original artists of the show
at the Victoria Palace, including Teddie
St. Denis, Lupino Lane and Wallace
Lupine, on H.M.V. BD 506 ; Elsie Carlisle
sings " Little Drummer Boy " and " So
Many Memories " on H.M.V. BD 499, and
Revnell and West (the Two Cockney Kids)
give a lively impression of what happens
when they are " Going to the Pictures," on
H.M.V. BD 510.

Films supply many of the new tunes.
Allan Jones, who appears in " Firefly,"
sings the two principal songs from the film,
" The Donkey. Serenade " and " Giannina
Mia," on H.M.V. B 8714. Kate Smith,
who stars in the film " You're a Sweet-
heart," sings the theme song and the now
very popular " Bei Mir Bist du Schoen "
on H.M.V. BD 507, while Max Miller has
two good numbers in " She Said She
Wouldn't " and " I'm the Only Bit of
Comfort That She's Got" on H.M.V.
BD 505. Other songs of the moment are
" You're a Sweetheart " and " The Pretty
Little Patchwork Quilt," sung by Al Bowlly
on H.M.V. BD 503, and " The Girl in the
Alice Blue Gown " and " On Linger Longer
Island " sung by Dan Donovan on H.M.V.
BD 500.

The Three Musketeers give a study in
the Hill -Billy manner of " The Last Hansom
Cabby" and an attractive number in
waltz time " On the Sunny Side of the
Rockies "-H.M.V. BD 512. Finally, there
is a splendid medley of Gershwin favourites
sung by Elizabeth Welch and Robert
Ashley with the New Mayfair Orchestra,
H.M.V. C2991, " Viewers"will doubtless
remember the televising of the actual
recording from the H.M.V. Studio.

Vocal
RICHARD CROOKS, the famous

American tenor, follows up his
series of songs by Stephen Foster

with two that are not very well known here.
They are " Beautiful Dreamer," and" Jeanie
with the Light Brown Hair," H.M.V.
DA 1599.

The first records front Gershwin's Negro
Opera, " Porgy and Bess," were issued by
the H.M.V. Company last month. Now
there are some additions. Gershwin's tunes
are good ones, and he skilfully preserves a
real negro feeling in the rhythms he uses. Paul
Robeson sings It Ain't Necessary So,"
and " A Woman is a Sometime Thing," on
H.M.V. B 8711. Peter Dawson also sings " I
got Plenty of Nuttin'," from " Porgy and
Bess," on H.M.V. B 8715.

Of quite another type is Ernest Lough's
latest record. This one-time Temple Church
chorister has now come out as a pleasing
baritone, and this new record of Abide
with me " and " The Holy City," in which
he has the assistance of chorus, organ, and
orchestra, will be welcomed by a very large
circle of those who like these favourite
sacred songs-H.M.V. B 8712.

DanCing Time
THE New Mayfair Orchestra, with

vocal refrain by Leslie Sarony, have
recorded " Toot, Toot, Tootle on

Your Flute " and " Follow the Band 0
on H.M.V. BD 5320, and also a medley for
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the " Palais Glide," which is now very
popular in all ballrooms, on H.M.V.
BD 5325.

In the correct dance tempo series Henry
Jacques has recorded " Remember Me '
and " Everything You Said Came True "
on H.M.V. BD 5317, also " Once in a
While," coupled with " I Still Have to
Kiss You Good Night " on LH.M. V.
BD 5318.

In the Swing Series Benny Goodman's
Quartet have recorded " Vieni, Vieni "
and " Handful of Keys " on H.M.V.B 8789,
and the same orchestra play " Bob White,"
together with " When You and I Were
Young, Maggie " on H.M.V. B 8691.
" Hot Lips ' and that old favourite
" Ain't Misbehavin' " are the titles chosen
by the Quintette of the Hot Club of France
on H.M.V. B 8690.

Decca
FEATURED in the Deeca, Permanent

Music series this month is Rossini's
" Soiree Musicale " played by the

Charles Brill Orchestra on Decca K 873-4.
An English composer, Benjamin Britten,
has transcribed some tit -bits of Rossini
and presented a jolly suite for a small
orchestra. This is the first recording
by this orchestra for Decca.

A brand new recording of a very famous
piano sonata is by Wilhelm Kempff playing
the Beethoven Pathetique Sonata on Decca
X 202-3.

" Snow White "
THIS film which is now running in

London has a number of fascinating
tunes and these have been recorded

on three records-Decca F 6628-9-30, by
Fred. Rich and his Orchestra. A vocal gems
selection by an orchestra and chorus,
directed by Jay Wilbur, also appears on
Rex 9257.

His Master's Voice have also made records
from this film, and have recorded from the
actual sound track of the film. The inclu-
sion of dialogue and the " effects" noises
makes each a perfect souvenir in sound of
the sequence of the film from which it is
taken. They are H.M.V. BD 514-5-6.

Peggy Cochrane, the popular radio star,
sings a favourite number, The Moon Got
in My Eyes," from the film " Double or
Nothing," coupled with " A Foggy Day,"
from the film "Damsel in Distress," on
Decca F 6624. Vera Lynn, accompanied
by Fred Hartley and his Sextet, also makes
a vocal of " Rosalie," from the film of that
name, and " With You " from the film

Brief Ecstasy," on Deem F 6617. On the
male side we have Ord Hamilton singing
" Just Remember " and " Outside an Old
Stage Door," on Decea F 6627, Donald
Thorne's " Hit Parade No. 5 " on the organ
of the Granada, Willesden, and a piano
solo with rhythm  accompaniment of a
selection from the film " Rosalie " played
by Frank Carle on Decca K 875.

" Rex " and " Panachord "
GRACIE FIELDS accompanied by

Fred Hartley and his Orchestra has
a new record of " Rosalie " and

" London is Saying Good Night " on Rex
9255. This same orchestra also appear with
Ralph Silvester in his vocal of " So Many
Memories " and " Outside An Old Stage
Door." Dancing fans will appreciate two
records played in strict dance tempo by
Maxwell Stewart's Ballroom Melody. The
first, Rex 9253; features " Roses in Decem-
ber " (slow fox-trot) and " It's the Natural
Thing to Do " (quick -step), and the other,
Rex 9254, introduces " So Many Memories "
(slow fox-trot) and " The Waltz Lives On "
(waltz).

B.T.S. Trophy 3 S. W. Receiver
Details and Test Report 9f the Receiver which Won for
the Designer the American Trophy for Station Logging

WE mentioned in these columns
some time ago that a reader had
succeeded in winning the Ameri-

can Trophy as the champion short-wave
station logger over a given period. The
feat was accomplished with a receiver of his
own design, and in view of this feat arrange-
ments have been completed for the manu-

. facture and sale of receivers built to that
design by the B.T.S. company. We
illustrate herewith a three-valver employing
,the circuit, designed for battery use, and
have had an opportunity of testing it in
our own laboratories. The particular re-
ceiver is also available for A.C. mains use,
and as a two -valve battery model.

The detector stage utilises a special
U.S.W. type of valve which is resistance -
capacity coupled to the first L.F. stage,
an ordinary L.F. transformer serving to
couple this to an output stage in which a
high -slope pantode is used. A single tuned
circuit is employed and the standard plug-in
coil is used, with the holder so positioned
that coils may easily be changed without
opening the cabinet. The latter is of all -
metal construction, and as may be seen from
the illustration, the coil is inserted in the
top of the cabinet.
Coils are supplied to
enable the receiver

' to be used to cover
wavebands from. 6
up to 550 metres-
the cost of the coils
being from 3s. to
3s. 9d. each.

Controls
There are three

controls, the centre
being the main
tuning, having slow
and fast drives, and
the remaining pair
being for reaction
and combined on/off
and sensitivity.
Variable aerial
coupling is provided
so that maximum
results may be
obtained with varying aerial systems. On a
poor aerial it was found that the efficiency
of the receiver was very good and gave low -
background noise. The reaction was very
smooth, but in the particular receiver which
we tested the efficiency of reaction fell off
slightly at the top end of the band. It
was still adequate, however, for normal
purposes, but it was apparent that it was
not quite so sensitive at the top of the
band on the 12/36 metre coil. The aerial
sensitivity control affected reaction, as
would be expected, and the position of this
control was quite critical in relation to the
reaction. The tuning was very smooth and
free from baCk-lash and no dead spots were
experienced. As the dial is calibrated in
wavelengths it was a simple matter to
identify various stations and to make quick
searches for any required .transmission.
With a poor earth it was found that hand -
capacity effects were rather prominent,
and that if the operator placed his hand near
the speaker opening a howl could be
produced when tuning to a, weak signal.
It is important, therefore, to use a really
sound earth connection, as a result of which

trouble from hand -capacity will be avoided,
and increased signal strength with
freedom from interference background
noises will be obtained. Provision is
made for the use of headphones, which
when plugged in automatically cut out
the loudspeaker.

Economical Operation
The receiver is very economical to

maintain, the measured H.T. current of the
model under test being only 5 mA. This
is an important point for the listener who is
restricted to battery operation, whilst the
mains -unit user will find that the receiver
will -give many hours of use at a minimum
of cost. The overall size of the cabinet
is 13fins. by 8ins. by Sins. high and is
finished in black crystalline steel. It is
entirely self-contained, and the price of
the model, illustrated (for battery use) is
£5 15s. exclusive of batteries. The A.C.
model costs £6 6s., and bath models may
be obtained on easy -payment terms, the
former for 9s. 6d. deposit and 12 monthly
payments of 9s. lid., and the latter for
10s. deposit and 12 monthly payments of

This is the 3 -valve Trophy receiver which is reviewed on this page.

10s. 9d. The two -valve model, for those
who are more interested in headphone work
and who require a low-priced outfit.,
costs £4 15s. or -7s.. 6d: deposit and 12
monthly payments of 8s. 3d. In each case
the price quoted is complete with valves
and two coils 'covering the range from 12
to 52 metres.
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PRACTICAL M OTOR I ST
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Mains Transformer
Pointers

A Simple Explanation of Some of the More Important Facts that Govern the
Design and Choice of a Transformer. Some Useful Data are Also Given

for Those Who Propose to Make One of These Components

READERS often ask why a mains trans-
former with given outputs can be
obtained for, say, 188., when another

component with similar output costs,
ppeerhaps, 25S. If the two components could

c.: placed side by side the question would be
less likely to arise ; if they were tested
together, no further explanation would be
required in the majority of instancef' In
general, the more expensive transformer is
considerably more massive, besides being
better -finished. With many modern com-
ponents size is no criterion of quality,
but this ruling is not often applicable to
mains transformers, which require to be
accurately made for present-day valves.

Assuming that the iron -alloy used for
the core is the same in both cases, and that
wire of similar gauge is used on the two
hypothetical transformers, the larger will
have appreciably better " regulation."
That means that the output voltage from
the secondary windings Will not vary to
a very noticeable extent with variation in
current. As an example, assume that a
certain transformer has one secondary

1110*
rated to provide 250-0-250 volts at 60 mA
and another rated at 4 volts, 5-6 amp. If
the regulation were poor (as it generally
would be if the core were small and light)
the H.T. voltage might rise to almost double
the nominal value if the current load
were reduced. That would not be a serious
matter in some cases, since most readers
are doubtless aware that the output voltage
from any type of rectifier varies inversely
as the current load. Nevertheless, a
transformer with good regulation would give
a much steadier voltage for any given
variation in current.

It is the output from the 4 -volt windings
that is more important, because a voltage
increase of 25 per cent. or so might be
sufficient to damage the valve heaters. A
sound, massively constructed transformer
has such good regulation that, in most cases,
a current of, say, 2 amp. could be taken
from a winding rated at 5-6 amp. without
any pronounced voltage rise.

Regulation and Voltage
A small transformer with light core

has another serious fault, also related to the
question of regulation ; if the rated output
current is exceeded, probably by only a
small margin, the voltage will be reduced
to a serious extent. Again, with 4 -volt valve
heater windings this would be a serious
matter, because the heaters or filaments
(with directly -heated valves) would be
under -run, with the consequence that the
valves might well suffer irreparable damage.
The reason is not always apparent, especi-
ally to those who used to employ filament
rheostats to control filament temperature of
the old bright emitters. With those old
valves it was generally found that slightly
under -running the filament gave increased
life. Such a position certainly does not,
exist where modern high -efficiency valves

are concerned. The filament can be literally
disintegrated by under -running due to the
powerful " attractive " effect of the posi-
tively charged anode on the electron
stream from the cathode.

Temperature Rise
A serious fault of transformers with poor

_regulation is that they are inclined to
become very hot when worked at the full
rated output ; if the maximum output is
slightly exceeded, conditions are far worse.
There is one obvious reason for this, which
is that the smaller volume and surface area
of the core metal is less effective in carrying
heat away from the windings and in trans-
mitting it to the surrounding air. The
temperature rise of a good transformer,
worked at its full rated output, and mounted
in such a way that air, can easily circulate

A small home-made transformer intended for use
in a trickle charger. An output of only about 9 volts,
1 amp. (9 watts) is required, and therefore the

transformer can be quite small.

round it is very slight. The transformer
never becomes so hot that the hand cannot be
held against it without discomfort. If such
a test were made with a small and cheap
component, it would be found that it became
unbearably hot.

Breakdown
Excessive heat is harmful in many ways.

In the first place it causes expansion of

Gauge Cross-sectional
S.W.G. Area sq. in.

Length per pound
(enamelled) yards.

16 .003217 26.8
17 .002463
18 .001810 46.9
20 .001018 83.3
22 .000615 137.0
24 .0003801 221.0
26 .0002545 311.0
28 .0001720 488.0
30 .0001208 694.0
32 .0000916 915.0
33 .0000785
34 .0000665 1,202.0
35 .0000554
36 .0000454 1,840.0
38 .0000283 2,810.0
40 .0000181 4,576.0

A typical home-made mains transformer of massive
construction.

the core and windings, this resulting in
a risk of the windings being displaced and
possibly fractured. It also often has a
tendency to cause the winding spool to
become loose on the core. If that hap-
pens it is almost sure to vibrate due
to the A.C. current passing through the
windings-and that, besides causing buzz-
ing noises, tends to cause fracture of
the finer windings. It has been found
in many cases that a so- called burnt -out
winding is nothing more than a winding
that has been fractured due to vibration.

Another advantage of good regulation
is that a voltage about 10 per cent. higher
or lower than the nominal value can be
applied to the primary winding without
producing any other effect than a slight
change in output voltage. For example,
it might sometimes be found an advantage
to connect a 240 -volt A.C. supply to the
220 -volt primary terminals in order to in-
crease the H.T. output by about 25 volts.
There would rarely be any serious objection
to this when using a good -class transformer,
provided that it were not quite fully loaded,
but with a cheap article it might result in
failure.

The reader might ask how these facts
affect him. It is hoped that they might be
helpful in assisting him to make a choice
of a new transformer, but they should also
be of some use to the constructor who
makes his own. Many articles have pre-
viously been printed in these pages on the
subject of transformer construction, and
it is not proposed to repeat the information
here, but a few helpful notes can well be
given since they will reply in advance to
many of those who have queries on the
subject.

Choice of Core
The first concerns the choice of the core,

which is most conveniently built up from
a set of T and U stalloy stampings. A set
of six dozen pairs is generally advised, this
giving a core thickness of approximately
tin. One of the most popular stamping
sizes is that known as number 4. The centre
limb of the T stampings in this size is
if in. wide, so that by using six dozen
the cross section of the built-up limb is
almost exactly one sq. in. For this area it
is correct to use eight turns of wire per
volt for all windings.
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Current Density .

If the total output wattage were not to
exceed about 25 it would be permissible
to go as low as six turns per volt, in which
case it would be wise to choose the wire
on a basis of 1,500 amp, per sq. in. As
an example of the meaning of this, assume
that the secondary winding had to carry
5 amp. The cross-sectional area of the
wire required would therefore be 5/1,500
sq. in. or .0033 sq. in. From the table
given on page 52 it can be seen that the
nearest gauge is number 16. When using
the full eight turns per volt it is normally
perfectly safe to work on a current density
of 2,000 amp. per sq. in. Thus, for 5 amp.
the wire could have a cross-sectional area
of 5/2,000, or. .0025 sq. in. this means
that number 17 -gauge would be adequately
heavy. As, however, " odd -number '
gauges are not usually easy to obtain we
should still use 16 -gauge.

A current density of about 2,000 amp
per sq. in. should be Considered the maxi-
mum for efficient working and low -tempera-
ture running. We can take another example,
this time in connection with an H.T.
winding. Suppose, for instance, that the
H.T. current required were 100 mA. If
we were using six turns per volt we should
allow 1,500 amp. per sq. in. and therefore
the cross-sectional area of the wire should
be 1/1,500, which is approximately .000066
sq. in. The correct gauge would therefore
be number 34. If we could safely use a
current density of 2,000 amp. per sq. in.
the cross-sectional area need be only
.00005 sq. in., or 35 -gauge, whilst it would
normally be safe to use 36 S.W.G., the
area of which is not far short of the .00005
sq. in. required.

Maximum Safe Current
It will be seen from these examples that

the cross-sectional area of wires is of far
more importance than is generally realised.
From it, the maximum safe current can
easily be determined. At this juncture it
should be mentioned that the maximum
safe current density for " open " wires-
that is, wires not enclosed by other wind-
ings-is usually taken by 4,000 amp. per
sq. in. It is possible to work on this high
figure with small transformers, but it is
strongly deprecated, and done by manu-
facturers of very cheap components only.

Wire Covering
Another point that often gives rise to

misunderstanding is in connection with the
most suitable covering for the wire to be
used. There is no definite rule on this, but
it can be taken that it is quite good practice
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to use enamelled wire up to about 28 -gauge,
whilst for thicker wires (lower gauge
numbers) it is better to use double -cotton -
covering or, if winding space is at a pre-
mium, double or single -silk covering. The
enamel insulation is inclined to crack on
the heavier gauges when the wire is wound
tightly on a former of fairly small diameter
and especially when it has sharp corners,
as with the usual square -section spool.

Insulation
Oiled -silk or waxed paper insulation

should be used after every 50 volts of any
winding, and care should be taken that
later turns do not slip past it at the ends of
the spool. A single turn slipping past the
insulation might bring about breakdown
due to a short circuit caused by the com-
paratively high voltage between two ad-
jacent turns breaking down the insulation.

When fitting the core stampings into the

winding spool the last few should be lightly
-very lightly-tapped into place so' that
vibration cannot occur. If it is felt that
there might still be a risk of vibration it is
a good plan to pour a small amount of
thin shellac varnish over the core and into
the end of the spool ; this will harden and
so keep the assembly rigid.

Core -stamping Insulation
Some readers have been puzzled about a

statement that has been given in some
constructional articles to the effect that
the stampings should be insulated from
one another. They ask how this can be
arranged. It does not call for any particular
attention on the part of the constructor,
because one side of each stamping has a
thin insulated covering, which is white or
grey. It is necessary simply to see that the
insulated sides all face in the same direction.

LET ME HELP
YOU

INTO A KEY
POSITION

DO ANY OF THESE SUBJECTS INTEREST YOU?
Accountancy Examinations
Advertising and Sales Management
A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Boilers
Book-keeping, Accountancy and Modern

Business Methods
B.Sc. (Eng.)
B.So. (Estate Management)
Builders' Quantities
Building. Architecture and Clerk of

Works
Cambridge Senior School Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural Engineering
Draughtsmanship. All Branches
Engineering. All branches, subects

and examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Insurance
Journalism
Mathematics

If you do not see your awn ',pill-rm.:dr oboe%

Matriculation
Metallurgy
Mining. all subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Novel Writing
Pattern Making
Police, Special Course
Preceptors, College of
Press Tool Work
Pumps and Pumping Machinery
Radio Service Engineering
Road Making and Maintenance
Salesmanship, LS A.A.
Sanitation
Secretarial Exams.
Sheet Metal Work
Shorthand (Pitman's)
Short Story Writing
Shipbuilding
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures Inspector
Welding
Wireless Telegraphy and Telephony
Works Managers

write to us on any subject. Full paTilculara free.

STUDY AT HOME IN
YOUR SPARE TIME

JOURNALISM
Short Story and Novel .Writing
There is money and pleasure in Journalism
and in Story Writing. No apprenticeship, no
pupilage, no examinations, no outfit necessary.
Writing for newspapers, novels or pictures, is
not a gift ; it is a science that can be acquired
by diligent application and proper guidance.
It is the most fascinating way of making
pastime profitable, Trained ability only is
required, we do the training by post. Let us
tell you all about it.

DEPARTMENT OF LITERATURE 104.

EVERY DEPARTMENT IS A COM.
PLETE COLLEGE: EVERY STUDENT

IS A CLASS TO HIMSELF
IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE

COUPON-CUTOUTTHIS
NMI MIMI m.

TO DEPT. 104, THE BENNETT
COLLEGE LTD., SHEFFIELD.

Please send me (free of charge)
Particulars of 1 (Cross out line which
Your private advice about f does not apply)

PLEASE WRITE IN BLOCK LETTERS

Name

Address

DEPT. 104, THE BENNETT COLLEGE LTD., SHEFFIELD



54 PRACTICAL AND AMATEUR WIRELESS March 26th, 1938

COSSOR
BWain's

VALVES

din' every Cossor
Valve is the crystallized experience of
research and manufacture of radio
valves since their inception. These
long years of specialised endeavour
have provided a range second-to-
none-a range that represents the
most advanced practice in this sphere
of radio technique. With a type for
every circuit Cossor Valves are
acknowledged as first for efficiency,
uniformity and dependability.

AT YOUR SERVICE
If you should experience any
difficulty or doubt in select-
ing the correct Cossor Valves
for your set-write to
A. C. Cossor Ltd., Technical
Service Dept., Highbury
Grove, London, N.5.

A. C. COSSOR LTD.,
C33 Sar House, Highbury Grove, London, N.5

aN.) 4511

ddio Clubs
ocietie

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

BRENTWOOD AMATEUR RADIO SOCIETY
AMEETING of the society was held on February

25th, at " Old Basing," Alwyne Avenue, Shen -
field, Essex-the QRA of GSKM. Activity at this
meeting was directed mainly towards pre -arranged
56 mc. tests, carried out in co-operation with G2WG,
our Vice -President, whose QRA is at Hutton. Signals
from the latter's TX were heard on members' receivers,
and gave good opportunity for testing, as the nearness
of the TX resulted in strong signals being received.
I think the general opinion of members it that more
56 mc. work is desirable in the Brentwood area, so any
full G anticipating .5 metre transmitting will be
welcomed with open arms.

Any readers desirous of obtaining information about
the society should communicate with the Hon.
Secretary, J. R. Deane Sainsbury, Esq., 2CYW,
" Brunook," Crossways, Shenfieki, Essex. Meeting,:
are held twice a month, and all are welcome.

RADIO, PHYSICAL AND TELEV$UON SOCIETY
ON Friday, March 11th, Mr. C. W. Edmans delivered

the third in his series of lectures on Radio
Fundamentals. This lecture, which was entitled " An
Introduction to Radio Frequency Alternating Currents."
was a general introduction to the properties of alternat-
ing currents and their behaviour under different
conditions. 'Bite lecture dealt mainly with the theoreti-
cal aspect of radio -frequency alternating currents, no
attempts being made to go into the design of alternating -
current machinery or apparatus. The well-known three
voltmeter method of measuring inductances was
explained and details given of a useful and cheap
arrangement consisting of a valve -voltmeter, a resis-
tance of known value and a single -pole change -over
switch by means of which Inductances can be quickly
and accurately measured. The lecture concluded
with an explanation of why, under favourable con-
ditions, the discharge of a condenser in the form of a
spark is oscillatory. This was demonstrated in an
interesting manner by means of a spark -coil and an
oscillatory circuit through which the condenser was
discharged.

Meetings of the society are held every Friday
evening at 72a, North End Road, West Kensington,
W.14. All lectures start at 8.15 p.m. New members
Will be very welcome and further particulars may be
obtained by writing to the Hon. Secretary at the
above address.

BRADFORD SHORT-WAVE CLUB
ON Friday, March 4th, a lecture on " The Design

and Construction of Mains Transformers," was
delivered to members of this club by Mr. A. C. Mallinson
of The Truectiorde Radio Co., of Brighouse, Yorks.
He dealt with the subject very thoroughly, from the
theoretical and practical points of view, and the large
membership present profited by his discussion. The
membership of the club is steadily rising, but there is
plenty of room la the large club -rooms for more, and
inquiries are invited from all interested. Hon. Sec.,
S. Fischer, " Edenbank," 10, Hightield Avenue, Idle,
Bradford, Yorks.

TONYREFAIL AND DISTRICT RADIO SOCIETY
AT the meetings on February 23rd and March 2nd,

the Secretary gave a talk on "Oscillators "
dealing with the Hartley, T.P.T.G. and Crystal Con-
trolled circuits. On February 27th, members visited
GW3CR, where they inspected the transmitter which
uses a 362 R.F.P.15 in the final stage. Morse classes
are held at every meeting with GW3CR at -the key.
Meetings *re held every Wednesday evening at 81,
Prichard Street, Tonyrefall, and all readers interested
are invited to attend. Hon. Sec., Mr. E. Powell (2BPW),
44, Pritchard Street, Tonyrefail, Glam.

THE EXETER AND DISTRICT WIRELESS SOCIETY
AT the meeting of this society held on Monday,

March 7th, Mr. V. C. Regan gave a talk on
Measurement in Radio." Mr. Regan stressed the

need for accurate measurement if good results were to
be obtained, and during the course of his lecture he
ably compared the various types of meters, and showed
the disadvantages of some types of meter for use in
various ways.

Mr. Regan demonstrated a moving -coil meter used
in conjunction with a metal rectifier, and warned the
audience that readings were only true when the wave
form is a perfect sine. Cathode rectifier tubes for the
examination of wave forms, beat frequency oscillators,
and capacity resistance bridges were also shown.

At the meeting, held at No. 3, Dix's Field, Exeter,
on !March 14th, a lecture was given by Mr. R. C.
Lawes, A.M.I.E.E., A.M.LRad.E., of Exeter, entitled

The Electrical Coaception of the Hammond Organ."

A model of this organ was also demonstrated to
a large and enthusiastic audience.

Mr. Lewes described in detail the construction of the
instrument and explained very clearly the intricate
electrical circuits used to produce sound. Some
idea of the complication of wiring can be gathered
from the fact that behind the 61 playing keys there
are over 20 contacts to each key. This is only the
second time the Hammond organ has been demon-
strated in the south-west, and although its output
is more than that of the average church organ, the
cost is less than half. Mr. Lewes answered many
technical questions concerning the electrical side.

Meetings are held earls Monday at No. 3, Dix's Field.
Exeter, and all those interested should get in touch
with the secretary, Mr. W. Ching, 9, Siren Place,
Heavitree, Exeter.

LONDON TRANSMITTING SOCIETY
7,11E membership of this society has grown con -
j. siderably of late. Anyone requiring Morse prac-

tice should come along, when they will be sure of a
welcome. Membership of the society is free, but all
members must possess an AA or full licence on joining.
The object of the society is the mutual help on all
transmitting subjects. We shall be pleased to hear
from anyone with spare transmitting gear for sale,
and our hon. see. will be pleased to bear from any
licence holder wishing to join. Hon. Sec., Mr. George
Vale, 40, Raeburn ltd., Edgware.

THE "'WALDRON RADIO SOCIETY "
ON Saturday evening, April 2nd, in conjunetioa

with the local Men's Institute, the members of
the above society are holding their Annual Exhibition
at the Waldron ltd. Schools.

The exhibition is being opened by the Mayor of
'Wandsworth and L.C.C. members. We have the
co-operation of several well-known manufacturers,
and have a good show of amateur talent. If any
readers are interested, they will find a good evening's
entertainment in various parts of the building. Admis-
sion is free. Hon. Sec., Mr. W. E. Simmons, 33, Tran-
mere Road, Earlsfield, S.W.18.

SLOUGH AND DISTRICT SHORT-WAVE CLUB
AT our meeting held on March 1st, Mr. K. Sly

gave the next of his lectures on " Funda-
mentals," this instalment dealing with power supply
from the mains, and an outline of the uses of the
thermionie valve. The entries for section one of the
club listening contest (Africa) were handed to the
secretary and compared. Mr. Sly won this section by
a narrow margin, using a mains -operated 0-v-1,
and a speaker. The entry for this section was very
poor, several of the entrants producing no logs at all,
but we hope that the next section, N. America, will
produce better results. After some discussion it was
decided to draw lots for the task of building the club0-v-0. This was done, and the job fell to the
secretary I The RX will be on view for criticism at
the next meeting, when Mr. Bramhill, 2BMI, will
speak on his experiences with television. Particulars
may be obtained from the secretary, J. H. White
(2DAJ), 20, Chalvey Rd. East, Slough.

A FINE BOOK FOR
THE BEGINNER!

AND A USEFUL PRESENT

EVERYMAN'S
WIRELESS

BOOK
(2nd Edition)

By

F. J. CAMM
3/6, or 4/- by post from George
Newnes, Ltd., Tower House, South-
ampton Street, Strand, London, W.C.2
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NOTES FROM THE TRADE
New Clix Connector

AVERY simple connector has been
produced by Clix for use with

modern valves having a plug top -cap
connection. The accompanying illustration

shows that this
is in the form
of a spring grip,
the wire easily
being attached
in the insulated
section, and the

The new Clix ends gripping
the plug tightly.
The illustration

is larger than full size, and the price is
only lid. It is supplied only with black
insulated portion, unmarked.

anode connector.

New G.E.C. Cell
THE General Electric Company announce

the production of a new form of a
secondary emission cell. This new cell,
type CWS8, is similar to the CMGS and
CWG8 in size, and is designed to overcome
the main objection to the first secondary
emission cell, namely, its rather awkward
size and shape. The potential difference
between the primary cathode and target
should be 85 per cent, of that between the
primary cathode and collector, instead of
75 per cent. as in the case of the CWS24.
The primal -3T cathode is a silver surface
deposited on the wall of the cylindrical
bulb ; the target, a silver tube which is
coaxial with the bulb ; and the collector, also
coaxial with the bulb, consists of a molyb-
denum helix surrounding the target. With
a total voltage of 300 a minimum sensitivity
of 100 microamps. per lumen is guaranteed.

New Tucker Switches
MOST people with radio sets have

noticed the " plopping " which is
reproduced in a receiver when switches in
the house are operated. The new switch
produced by J. H. Tucker is designed to
overcome this trouble, and is claimed to
be the only switch which eliminates this
source of annoyance. The mechanism is
silenced by means of rubber buffers which
cushion the movement and eliminate the
usual harsh snap, and the electrical silencing
is accomplished by making the off move-
ment a slow one instead of the usual quick
snap over. The " on " movement is effected
in the usual quick manner. The switch is
designed only for A.C. supplies and isknown
as the Tucker Short Slow Break A.C.
switch. It may be obtained in 5 or 15 amp.
models.

New Mazda Octal Valves
TWO new models are being added to the

Mazda Octal range, and these are
the VP113, a variable -mu screened pentode,
and the HL133DD, a double-diode -triode.
Both valves are intended for the A.C./D.C.
type of receiver and have 13 -volt heaters
rated at .2 amps. The price of either model
is 12s. 6d.

Cabinet Scratch Remover
AUSEFUL scratch remover has been

produced- by Messrs. Holiday and
Hemmerdinger. This is in the form of a
tube with a small felt " wick " at one end,
and this is used as a brush with which the
liquid contained in the tube may be applied,
and at the other end of the tube is a stain
for application when the colouring of the
cabinet has been removed. The price is 2s.,
and on test the apparatus works most
effectively on cabinets of all types.
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AND NOW fcut orbitTHE NEW 43
is exclusively specified for the " Sprite Three "

WHITELEY ELECTRICAL RADIO CO, LTD. (technical dept.), MANSFIELD, NOTTS.

Quickly and accurately all faults in your set are
revealed by the D.C. AvoMinor. No more guessing !
No calculations I Here's a radio test -bench in a
single instrument-I3 meters in One. The D.C.
AvoMinor gives direct readings of current, voltage
and resistance . . . milliamp ranges sufficient for
testing all valves and apparatus ; Volts for L.T.,

H.T., Grid Bias, Mains
and Eliminator tests;
Ohms ranges for all re-
sistance tests. In case
with 1 ea d s , testing
prods, crocodile clips
and instruction booklet.

13
Meters
in ONE

The D.C.

CURRENT
0- 6 el,11.arnps
0- 30
0-120

VOLTAGE
0- 6 volt.,
0-- 12
0-120 .
0-240
0-300
0-600 ,,,

RESISTANCE
0- 10,000 onrn:

0-1.200.000
0-3 wegol,ms

BRITISH MADE

AITOMINQA
Deferred terms if desired.

Write for descriptive pamphlet :-
AUTOMATIC COIL WINDER a ELECTRICAL EQUIPMENT CO. LTD.

Winder Houle. Cousin Street. London. S.W.I.Ohonc: Victoria 3404.7

BULGIN
coils and switches
predominate
Designers of modern sets consult the
Bulgin catalogue and never fail to find just
the components they need. No less than

1,200 varieties are listed.
FOR THE " SPRITE " THREE

Mr. F. J. Camm chose Bulgin
PRECISION WOUND H.F. TUN-
ING COILS. List Nos. C6 and C7

(dual range) 5/- each.
BULGIN WAVECHANGE
SWITCH List No. 5121, on -off

type, 6/,
See Bulgin catalogue for the
complete range of Coils,

Switches, etc., etc.
FOR THE " IMP " PORTABLE

The Designer chose Bulgin
TOGGLE ON -OFF SWITCH.
List No. SSOT, on -off type, 1/3.

KNOBS. List No. K90,
six -sided, 41d. each.

BRACKETS. List No. E.H.9,
Universal, 3d. each.

120 -PAGE CATALOGUE COUPON
To MESSRS. A. F. BULGIN &CO., LTD.,

ABBEY RD., BARKING, ESSEX.
Please send post free a copy of your 120 -Page illus-
trated Catalogue, for which I enclose 3d. stamps.

Name.

Address

N 26/3. (Block letters, please.)
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ELECTRADIX BARGAINS
Our New Enlarged and Illus-
trated Sale List is ' yours for a
stamped addressed envelope. It con-
tains a wonderful collection :of amazing

bargains.
Dynamos, Alternators, Rotaries

. and Motors all Sizes . .
SMALL A.C. MAINS MOTORS. -
Enclosed, self -start on load. A.C.
repulsion, 1/80 h.p. with pulley,
Type 40, 1,500 revs., ISA Type
36, Ditto. 1/25 h.p., G.E.C., 3,500
revs., 2716. Induction 1/10 h.p.,
2,500 revs., 86/, h.p., self-
starting, 1,425 revs., 52/-.
SMALL D.C. MAINS MOTORS. -
1/40 h.p., Type 60. 220 v., A.B.
series. 1,750 revs., 15/- Ditto, 1/40
h.p., G.E.C.. 230 v. series, 2,000 revs.,
16/-. Ditto, 1/12 It.p., Croydon

110 and 230 v. shunt, 1,700 revs., 30/, M.G. for A.C., 200 v. to
100 v., 1 amp. D.C., 60/-. 100 v., W.. All fully guaranteed.
D.C./D.C. PORTABLEMOTOR GEES., for P.A. or Transmitters,
6 v. to 150 v. 25 ma., 55/-. 6 v. input 500 v. 25/30 ma. output,
57/6. 25 v. to 1,400 v. 4 amp., 65/10,-. Special Bargain Eight
M.L. D.C./D.C. 40 watts 210/230 v. to 400 v., 100 m/a to clear,
at 50/- each; all as new. Smaller size, 220 v. to iso v. 30 m/a,
27/8 unused.
MOTOR GENERATORS.-D.C.W.C. 220 v. to 24 v. 30 amps, 89,
200 v. to 16 v..5 OMIPN. 25. ilstro M.G. ditto. to 6 volts I amp.,
45,-, AMotorGenerators for all outputs -up to 100 volts, 60 amps.
Small A.C./H.C. M.G. motor -coupled to 8 amps. 16 volts D.C.
Gen., 27/10/, M.G. Crompton D.C./D.C. 230 volts to 17 volts,
6 amps., 8417/6.
WIND GENERATORS. -Slow speed enclosed 6 to 12 volt, 10 amps.,
ball -bearing generators for windmills,
ROTARY INVERTERS.-Crypto 4-10 watt M.G. input 230 v.
50 cycles to D.O. 220 v. 2 amps. Starter and Volt Regulator,
813/15/-. Smaller set, A.C. 220 v. to D.C. 100 v. ramp., 60/...

STATIC CONVERTERS.-A.C. to D.C. 40 watts output, steel
cased. Input 230 volts. A.C. 50 cycles, output 440 volts, 60/100
ni.a. D.C. with valves, 01-.
A.C. mains to D.C. 120 watts at amp. for 220 v. me, steel clad

,with valves, 50/-.
SMALL CHARGERS. -From A.C. mains to 6 volts, 11 amps.,

;80/, Philips A.C. Mains Charger, giving 14 volts. 3 amps. D.C.,
11. Trickle Charger for A.C. , giving H.T. and L.T.; 35/, Midget,
,for 2 volt., amp-, 12/8. As we have a wide range of other sizes,
-kindly specify wants.
;MICROPHONES. -Table Model " M.W.11."
For home broadcasting. Bakelite square
'body on bronze base, containing trans-
former, switch and plugs, is a marvellous
production at a low price. Worth 2
guineas. Only 15/-. .Leedix No. 10B
Pedestal, 10 in. high. 12/6. Lesdix Super -

?for No. 12BB Ring, 14 in. pedestal, 18/6.
:Hand mikes in 2 W. ease, No. 11 eft 5/8.
Superior type, No. 11a, 7/6. Home
microphone No. 51 is a solo general.
purpose robust make, with solid bakelite
body, back terminals, front metal grille,
hand or sling design, 5/6. Button
microphones, 1/-. Our Public Address
Eilsel-Reiss Transverse Current Micro-
phones are widely used for P.A. work.
Modal E.R., 55/-. Smaller type, E.I.R.,
Bak Table Stands, 15/-. Floor Stands, 25/-.
AMPLIFIERS. -For all purposes. Complete and  cased.
Special Bargain, professional portable 5/6 -watt Amplifier, A.C. or
D.C. in covered cabinet with handle. 20 lb. weight only. Ideal
for singer, entertainer or gmmo., only £8. Small pre -amplifier,
Philips 2 -watt A.C. mains, to steel case, List 810, sale IS
Battery model 111 oak case, 25/-: 10 -watt steel -eased Amplifier,
quite new, 29/15/0. AU these are complete with valves ready

. for use.
NEW G.E.C. Outfit, 6 -watt Amplifier and Transverse Mike on
Stand, tine 3 -stage unused set, bargain, 813/10/0. Larger set
by Ardente, tine jots, 20 watts pure output, A.C. maim, ES.
Transformers for working models, 200/250 A.C. to 10 volts 5

 amps., 15/,
CRYSTAL SETS. -Buy the boy one ; they cost nothing to rem.
No battery or valves wanted. Quiet and efficient reception.
500 shop-soiled sets cheap. Enclosed type, 5/6 and 7/6 each.
Battery portables. 30/-.
HEADPHONES. -Light weight, 2,000 ohms, 4/6. Single high res.
earpieces, 2/6. Sullivan 120 ohm W.D. model. Aluminium body
and headbands. Maker's price to -day 15/-. Our price 2/9 per
pair, 3d. postage. Pocket Headphones all leather headband and
cords, 2,19 Pair.

,TELEPHONES for all purposes. House, Office, Garage and Field
Sports. Wall Type, 15/-, Other Wall and Table models cheap.
Send for lists.

ELECTRADIX RADIOS
218, Upper Thames Street, London, E.C.4

Telephone: Central 4611.

FOYLES
Booksellers to the World.

Special department for Wireless Books.
119-125, CHARING CROSS RD., LONDON, W.C.2

Telephone: Gerrard 5660 (14 lines).

EARN EXTRA MONEY by hiring out the M.P.R. 7
Watt Amplifier to dances,

socials, etc. Complete with Four Valves, Speaker, and Volume Con-
trol. Push -Pall output. Will
Reproduce Gramophone
Recordings, or Radio at
full Band strength.
Supplied ready for con-
necting to plck-up or
microphone. ForAC mains
only. Price 85-5-0 net,
or 10/- monthly. Read for full particulars. 'Phone Rote ford 338.
M.P.R. Electrical Co,. 252, Victoria Road, Romford, Essex.

{'iNomm MEN

REPLIES IN BRIEF
Thefollowing replies to queries are given 1.2

abbreviated fornt either hecause of non-compliance
with our rules, or because the point raised is not of
general interest.

T. C. (Erdington). We cannot supply a blueprint
and we understand from the firm who sponsored this
receiver that they also are now unable to supply details. I

P. B. G. (Dunston-on-Tyne). The address is Angel
Road, Islington, London, N.18.

C. H. (Wolverhampton). The diagram in the issue
of January 22nd (the Triband receiver) shows switching
which is identical to that you require.

W. P. (Reath). The Listener's 5 -Watt Amplifier
should be suitable, but we have also published details
of a 12 -watt amplifier if you need something more
powerful.

W. S. (Warwick). The Beginner's Set should meet
your requirements, but for a good all-round straight
three on a baseboard we recommend the Centaur Three.

R. S. B. (Doncaster). We are afraid the details
would not enable you to build a car radio. We
have published several articles on the subject but have
not given constructional details for an ' all -mains "
type of car receiver.

J. K. (Tuam, Co. Galway). We cannot supply
blueprints of transmitting apparatus and are unable
to suggest a source from which you could obtain
them. Our present series of articles on the subject
should interest you.

A. C. (Stornoway). The midgets could be used,
but we prefer you to adhere rigidly to our specification
to avoid disappointment.

J. P. W. (Co. Cork). The trouble may be due to the
method in which you connected the two sets together.
We should need a detailed sketch in order to solve
the problem. The whistle may be due to a faulty
set, and we do not recommend a filter in such a case.
You should try to stabilise the circuit.

H. L. (S.W.9). It would appear that the existing
valves will not function satisfactorily at the lower
voltage or that the bias arrangements are such that
excessive bias is applied at low H.T. values. Check
the circuit and make quite certain that the valve is
being operated at the correct values.

W. H. (Bristol). We regret that we have received
no other reports of the station in question and are
unable to identify it at the moment.

A. R. (Ghinsborough). A faulty heater in one of the
valves could give rise to the trouble and we therefore
suggest that you have the valves tested before making
any further tests in the wiring.

J. P. (Staines). The grid in question is the screening
grid, but as the circuit was only a skeleton diagram
the H.T. voltage leads were not indicated. The screen
is, of course, joined to H.T. positive, the voltage
applied being that recommended by the makers of
the valve you intend to use.

H. B. M. (Gidea Park). All of the parts are obtain-
able from Messrs. Peto-Scott.

C. G. 0. (Somerset). We regret that we cannot
supply layouts and diagrams for individual receivers,
and the set in question would not easily be modified
on the lines you outline.

P. G. (Bristol). We do not advise you to tamper
with the component. It would be preferable to return
it to theAnakers for their test and report.

W. S. (Windord). We cannot assist without further
particulars. If the set is faulty it would he preferable
to return it to the makers for their test and report.
If only the trimmer has broken they may be able to
supply a new one, or the condenser may have to be
returned to the makers for repair.

R. H. H. (N.15). Further details are necessary
before we can outline an idea. Do you mean that the
required sounds must be superimposed on the radio
programme, or that the apparatus shall work com-
pletely independently ?

F. E. B. (Stepney, E.). You may be using the wrong
valve types, or there may be a fault in the wiring
which was made In the circuit. It would be preferable
to try to find the makers of the chassis and get into
touch with them concerning the right valves to be used.

E. F. (Leicester). The idea you outline should work
satisfactorily, but you will not, of course, obtain
half the output. The actual output will depend upon
many factors.

J. H. (Salford, 5). The valves may be in need of
replacement, the H.T. battery may not be up to the
necessary standard, or you may be using the set with
an inefficient atrial -earth system. All of these factors
could account for the trouble.

C. H. (Emsworth). It is quite in order to use the
Erie component in question, and this is supplied as a
four -pole switch. The two tags are joined together
to form one pole, exactly as in the Sprite receiver
described in this issue. You will see from the illus-
trations and blueprint how this is done to convert the
switch into a three-point component.

E. H. G. (Strood). It is not possible to make direct
comparisons as you mention. You need a complete
table of valve types and pin connections for this
purpose.

WIRELESS CONSTRUCTOR'S
ENCYCLOPEDIA

5/- or 5/6 by post from
George Newstes Ltd., Tower House, Southampton St.,

Strand, London, W.C.2.

wa*S.T.900
STILL THE BEST ALL -WAVE
BATTERY SET ON THE MARKET

FREE with every order -full instructions for building.
All components as specified by Mr. Scott -Taggart.
Carefully packed In strong carton and sent post free.

Any part supplied separately.

1,115 Designer'
ABSOLUTELY
COMPLETE

with ALL COILS, VALVES,
etc. NO, EXTRAS WHAT-

SOEVER

KIT C'
Cash 85/15/8, or

/101- ORDER
and 11 monthly
payments of 10 /7.

Designer KIT 'A'
Complete kit with
FOUR COILS

covering medium- and long -
wave bands. NO EXTRAS
EXCEPT VALVES and short-

wave coils (if required)

Cash 88/10/0, or

7 - WITH
ORDER*

and 11 monthly
payments of 6/6.

ms.94 The W.B. SENIOR

STENTORIAN
Still the finest :Permanent Magnet Unit
on the market. A model of unusually
high performance. Ideal as principal or
extension speaker for any set.

Also other W.B. Models.

2/6
with order
and 11
monthly
payments
of 4,-.
Cash 42/.

Oa* AVOMINOR
tretnv,7-TEST METER

Measures Current,

tame with ease and
accuracy. In hand-
some case with
leads, interchange-
able crocodile clips
and testing prods.

51-
with order and
10 monthly
payments of

4/8.
Cash price 45/ -

UNIVERSAL AVOMETER.-Cash price 2510s. ; or 10/ -
with ceder and 11 monthly payments of 10/.

CASH or C.O.D.
ORDERS DELIVERED BY RETURN OF POST.
We can guarantee such prompt delivery only because
we carry large stocks and, being placed so favourably,
we are able to secure anything Radio or Electrical

immediately.
McCARTHY CHASSIS
O U R SPECIALITY -
ALWAYS IN STOCK.

All makes of
VALVES

in stock.
Write for terms.

EVERY offer is

Sent Carriage Paid .
Fully Guaranteed :

Available for Imme-
diate Delivery I

On the Best and
Lowest Terms.

MIMS
FROM trans,,

LONDON
RADIO SUPPLY
ECOMPANYN5
II, OAT LANE NOBLE ST.

LONDON. E.C.2.
Phone NATioNAL b828-9

"ENGINEERING
OPPORTUNMEr

FREE!.
This unique Hand -book shows

the easy way to secure
A.M.I.C.E., A.M.I.Meeh.E.,
A.M.I.E.E.,
A.M.I.W.T., A.M.I.R.E., and
similar qualifications. b.WE GUARANTEE -
"HO PASS -NO FEE."

Details are given of over 150
Diploma Courses In all branches
of Civil, Mesh., Elec., Motor,
Aero, Radio and Television
Engineering, Banding, Govern-
ment Employment, eta.

Write for this enlightening Hand -book to -day FREE and poet free.
British Institute of Engineering TeohnologY,

409, Shakespeare House, 17. 18, 19, Stratford Place, W.L

"EXIT" SEPARATOR
STATION

AMAZING RADIO GADGET. CUTS
. OUT UNWANTED STATIONS.

No more " three programmes at
once."
No loss of signal strength.
No tiresome adjustments.
Does away with aerial if required.
SPECIAL ;A EACH

TRIAL OFFER s lu POST FREE
''EXIT," 11, New Station

Street, Leeds, 1.
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ETTERS FROM)
EADERS

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

for publication).

Radio Set for Cyclists
SIR,-Having seen your inquiry in the

March 5th issue of PRACTICAL AND
AMATEUR WIRELESS, I enclose a diagram of
the midget one -valve set I have made
from the circuit supplied with the Bulgin
midget coil C.40. I suggest that either as it
stands, or with the addition of a transformer
and another valve, it might interest cyclists.

Eve -a -Away
85

.0003
MOD

14.e/Rece
CONOEMfER

WarrCarra
E .ern SW/XCH
72.Rn.00,94

///1070
xD

60 watts, and the best time to listen
for this rare catch is around 07.00 to
08.30.

I have received him for five mornings
in succession, with the signal strength
ranging from R6 down to around R3 with
rather rapid fading at times.

QSL card hunters will probably have to
wait about two years for a card from VR6A,

IS;IAERIAL.

.0003 21-
AlF0

VOR/ROLE
C00.03033,E

 0002
31F0

-'1'

OR coax
X8/

COPPeR ERRT,4,0,9 "70/4
%.)(

";:f.°S

f eRoovt,

So far I have not been able to make a
suitable aerial to fit around the set, but on
the house aerial and earth I have heard
London Regional and National and Lyons
at good 'phone strength. The long wave is
more difficult to hold, while Regional and
National come in just as well without the
earth.

Low tension current is supplied by a
partly used torch battery, to get rid of the
surplus 11 volts. The condensers are paper
dielectric ones purchased at the local
" junk shop," and the switches, which are
of the slide -across type, are only about
}in. thick.

The condensers are earthed through the
spindle to the copper foil. I think it, might
be better if the H.T. + was connected
through the choke instead of the 'phones
and .005 condenser and then choke.
Anyway, as it is, it seems to operate fairly
well.

You will see that except for the battery
connections I have used no wire except that
on the various components.-P. E. HARMER
(Paddington).

Station VR6A-Pitcairn Island
SIR,-It might interest S.W.L. readers

to know that I have just received a
very unusual station on 14 megacycle 'phone
band. The station in question is VR6A,
situated on Pitcairn; Island. The name of
the operator is Young, and he has just
been presented with a rig to work on the
amateur 'phone bands. This transmitter
is to replace a ten -year -old " spark "
transmitter that served to keep Pitcairn
Island in touch with the outer world. The
power used at present seems to be about

General layout and circuit
diagram of Mr. P. E. Her-

mer's set for cyclists.

as the mail boat only seems to call twice to
three times a year, but even so, you might
write to the operator and offer him good
luck with his somewhat lonely and far

CUT THIS OUT EACH WEEK.

-THAT distortion in the form of a " rattle "
may often be traced to the separation of the I
layers of wood in a plywood cabinet.
-THAT an electron -coupled detector stage may
giro rise to serious interference from radiation.
-THAT an old H.T. battery should not be joined
in series with a new one to give increased life
to the old battery.
-THAT when extra capacity is needed two or
more batteries or cells may be joined in parallel.
-THAT some forms of Q.M.B. switch are not i
suitable for switching H.F. circuits.
-THAT when baring the end of an insulated ii
lead take care not to cut into the wire as the I
resistance will automatically be increased as the
wire size is diminished.

,,......1011.110411111=004MP11o11.M.041111.1141111.1141111J

The Editor will be pleased to consider articles of a
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 address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR. WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street Strand, W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described tin our columns is not the subject of
letters patent.

off life. -D. C. CHAMBERLAIN (2CHD)'
Thornton Heath.

A High -quality Amplifier

SIR,-I feel I must take exception to the
article by Mr. Bonavia Hunt in your'

issue of March 12th, particularly his remark
" no definite value of coupling condmiser
can be chosen to deal satisfactorily with all
frequencies amplified, and as a result all
frequencies above 4,000 cycles are extremely,
liable to amplitude distortion." This is a
statement as regards " high audio-fre-4,
quencies " which I am afraid, he will find
a difficulty in substantiating. Might I ask
what authorities (other than his " ear ") he'
can produce to reinforce this dictum ? ij

Now as to some other features of his
article. His design fora resistance -capacity,
amplifier (Fig. 1) will most certainly,
produce amplitude distortion. R1,
anode resistance for V1, is given as 50,000
ohms, and R7 the following grid leak is
quoted as .025 megohm or 25,000 ohms.'
This will result in the A.C. load on Vi
being only .33 of the D.C. load and am-.
plitude distortion will be very evident !
Don't blame the coupling condenser !
As for his completed direct coupled "
amplifier, with anode resistances of .25
megohm, and :001 mfd from the first anode,
to ground, it seems obvious why there is a:
" softness of quality " and " an absence of
peakiness," together with " a surprisingly,
low level of surface noise " from gramo-
phone records. Allowing only 15 micro-
microfarads for each valve's interelectrode
capacities, a few moments' calculation'
shows his amplifier to be more than 12
decibels down at 10,000 cycles. This does
not bear out his statement that a " uniform'
response is maintained up to and even'
beyond 10,000 cycles." To me it does
seem, however, that if this is high -quality,
reproduction, a new era is certainly with us.

Possibly some of your readers may try,
" shorting " the coupling condensers as
mentioned in column 2, on page 699.
Possibly they may do so without reducing
anode voltage and increasing bias. They,
will then make a few remarks of an un-
printable nature. Possibly other readers
may have tried some of his previous'
quality amplifiers in which anode current
was fed through the secondary of L.P.'
transformers (if they did not immediately,
burn out). In these previous " Quality
amplifiers two transformers were used with
a coupling condenser between them. Why,
was a coupling condenser good then if not.
now ?

I can most wholeheartedly agree with
Mr. Bonavia Hunt on one point. I can
picture the output valve at its work
" functioning as a giant anode bend.
detector rather than as a mere amplifying
valve ? I can picture each valve in his
amplifier functioning similarly-detecting
or rectifying where no detector is required,-
i.e., at audio frequencies. -W. F. PIRIE
(Aberdeen).

A 20 m. Log from Worthing

SIR,-I have not seen a 20 m. log from
my part of the country, so I enclosel,

mine. My set is a 1 -valve converter to a'
5 -valve A.C. straight. Antenna is 45 ft.'
N-S.

This log is from February 6th to March
13th and all signals were received on the
loud -speaker. EA3SI (Spain), SU1RD
(Egypt), VU2CQ (Bombay), ES5D (Es-
tonia), SP11FD (Poland), VE2LU, VE2HY,'
and VE2LP (Canada), SM5YU (Sweden),
SV1NK (Greece), CO6Y, 0060M, and
COSYB (Cuba), VU2EZ- (Burma), LA5H
(Norway), LZ5BW (Bulgaria), OZ5BW
(Denmark).-E. W. PA.IILTON (Worthing).

or
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ARMSTRONG 7 - VALVE
(including Cathode Ray'Valve)

Superheterodyne AU Wave Radiogram Chassis, with friU size 8 -inch
Moving Coil Speaker. Model 3NBP/T. Ready to £7-18-.6switch on. PRICE

'This new chassis is a development of the earlier popular 313P/T
and Incorporates many refinements hitherto_ obtainable only
on the higher priced models.
IE bee Cathode Ray
,Tuning Indicator and
.Floodlit plate glass
tuning scale, whilst
the wave band cover.
age now Includes the
18 -metre band.
All the beet British
components are coed
throughout.
Full range volume
and tone control is
,provided and works
on gramophone as
well se radio.
The price includes
radiogram chassis coin.
pinto with British valves
and 8 -inch Moving coil
speaker matched to the
chassle, mains lead.,
pilot lights and
everything
ready Coyreedy

use.

tasking and Carriage Pose. 7 Days Trial. Carriage Paid.
Armstrong if months guarantee.

The above is only one of many attractive models and full details
wgi be sent on application.
ARMSTRONG MANUFACTURING Co.
100, KING'S ROAD, CAMDEN TOWN, N.W.1.

'Phone: GULliver 3105.

TRAINED MEN
WANTED

For Radio & Television
We can train you for a successful radio career
and help you secure employment, or teach
you how to earn good money in your spare
time. We specialise in Radio and all our
energies are concentrated on helping our
students to become money -earning Radio
Engineers.
Read what students say :-" I was engaged on the spot
as Engineer -in -Charge." " I have much pleasure in
announcing an increase in salary and -promotion."

He engaged me at a big increase in salary. I couldn't
have got the situation without your help." " My
engagement was due entirely to the knowledge I
gained from your training." " I am already earning
more money." " I could not have obtained this job
without your Course." " I have obtained a position
at double the pay." Etc., etc.
What they have done, you can do. Without interfering
with your ordinary occupation you can learn in your
own home how to become a Qualified Radio Engineer.

*POST COUPON NOW FOR FREE
COPY OF " RADIO AS A CAREER "
AND FREE SPECIMEN LESSON.

TECHNICAL AND COMMERCIAL

RADIO COLLEGE
Fairfax House, High Holborn, London, W.C.1.

Post in unsealed envelope : ad. stamp.

To : T. & C. RADIO COLLEGE,
Fairfax House, High Holborn, London, W.C.1.

Please send me Free Specimen Lesson and free
copy of " Radio as a Career," in plain envelope.

NA ME

ADDRESS

P. 8.703

Practical and Amateur Wireless
BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Date of Issue. Blueprint.

CRYSTAL SETS.
Blrearint, 6d.
193, Nrystal Receiver _ .. 9.1.37 PW71

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, Is. each.
All -wave Unipen (Pentode) .. - PW31A
Beginner's One-valver .. 19.2.39 PW85
Two -valve : Blueprints, Is. each.
Four -range Super Mag Two(D,Pen) - PW36B
The Signet Two (I/ & LF) .. 29.8.36 PW76
Three -valve : Blueprints, 1s. each.
The Long-range Express Three

(SG, D, Pen) .. 24.4.37 PW2
Selectone Battery *Three (1), 2 LF

Shilling
PW10

Sixty
)
lling Thtee (D, 2 LP

(RC & Trans)) .. .. .. - PW34A
Leader Three (SG, D, Pow) . 22.5.37 PW35
Summit Three (HF Pen, I), Pen) - PW37
All Pentode Three (HF Pen, 1)

(Pen),rk Pen
ThreeHall-Ma (SG, D, Pow) .. 12.6.37 PW41

Hall -Mark Cadet(D, LF, Pen (RC)) 16.3.35 PW48
F. J. Camm's Silver Souvenir (HF

Pen, D (Pen), Pen) (All -wave
Three) .. . .. 13.4.35 PW40

Genet Midget (D, 2 LF (*Trans)) June '35 PM I.
Cameo Midget Three (It, 2 LF

(Trans)) ..   8.6.35 PW51
1030 Sonotone Three -Four (HF

Pen, HF Pen, Westector, Pen) 17.8.35 PW53
Battery All -Wave Three (D, 2 LI?

(RC)) .. .. .. .. -
P1415The Monitor (HF Pen, D, Pen) .. -

The Tutor Three(HF Pen, D, Pen) 21.3.36 PW62
The Centaur Three (SG, ll, P) _ 14.8.37 PWG4
The Gladiator All -Wave Three

(111? Pen, I) (Pen), Pen) .. 29.8.30 PW66
F. J. Camm's Record All -Wave

Three (HF Pen, D, Pen) - 31.10.36 PW69
The " Colt " All -Wave Three (D,

2LF (RC & Trans)) - .. 5.12.36 PW72
The " Rapide " Straight 3 (1),

2 LF (RC & Trans)) .. .. 4.12.37 PW82
F. J. Camm's Oracle All -Wave

Three (HF, Det, Pen) .. 2!8.37 PW78
1938 " Triband " All -Wave Three

(HF Pen, D, Pen) .. .. 22.1.38 PWS4
Four -valve: Blueprints, 1s. each.
Sonotone Four (SG, D, LF, P) .. 1.5.37 PW46
Fury Four (250, D, Pen).. .. 8.5.37 PW11
Beta Universal Four (SG, D, LF,

Nucleon Class B Four (SG, I)
PW17Cl. B) .. .. .. - -

(SG), LF, Cl. B).. .. .. 6.1.34 PW34B
Fury Four Super(SG, SG, D, Pen) - PW340
Battery Hall -Mark 4 (HF Pen, ll,

F. J. Camm's " Limit" All -Wave
- PW46Push -Pull) .. _ ..

Four (HF Pen, D, LF, 1) .. 26.9.39 PW67
All -Wave " Corona " 4 (HF Pen,

D, LF, Pow) _ _ - 0.10.37 PW79
" Acme " All -Wave 4 (HF Pen, D

(Pen), LE, Cl. B) .. .. 12.2.38 PW83
Mains Operated.

Two -valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) .. - PW18
A.C.-D.C. Two (SG, Pow) .. - PW31
Selectone AC. Radiogram Two - PW19
Three -valve  Blueprints, 11. each.
Double -Diode -Triode Three (HF

Pen, DDT, Pen) .. .. - PW23
D.C. Ace (SG, D, Pen) .. .. - PW25
A.C. Three (SG, D, Pen) .. .. - PW29
A.C. Leader (HF Pen, D, Pow) .. - PW35C
D.C. Premier (HF Pen, D, Pen) .. 31.3.34 PW35B
Ubique (HF Pen, D (Pen), Pen) - 28.7.34 PW36A
Armada Mains Three (HF Pen, D

Pen) .. .. .. .. - PW38
F. J. Camm's A.C.A11-Wave Silver

Souvenir Three (HF Pen, D,
Pen) .. .. .. 11.5.35 PW50

" All -Wave "- A.C. Three (D, 2 LF
(RC))  .. 17.8.35 PW51

A.C. 1936 Sonotone (RF Pen, HF
Pen, Westector, Pen) .. - PW56

Mains Record All -Wave 3 (16'
Pen, D, Pen) .. - - 5.12.36 PW70

All -World Ace (HF Pen, ll, Pen) 28.8.37 PW80
Four -valve : Blueprints, is. each
A.C. Fury Four (SG, SG, ll, Pen).. - PW20
A.C. Fury Four Super (SG, SG, D,Pen)A.C.- PW34D

Hall-Mark (Hi Pen, *D, -
Pull) - .. .. - 24.7.37 PW45

Universal Hall -Mark (11F Pon, D,
Push -Pull) .. .. .. 9.2.35 PW47

A.C. All -Wave Corona Four _ .. 6.11.37 PW81
SUPERSETS.

Battery Sets : Blueprints, 1s. MM.
£5 Superhet (Three -valve) .. 5.6.37 PW40
F. J. Camm's 2 -valve Superhet .. 13.7.35 PW52
F. J. Camm'e £4 Superhet . - PWSS.
F. J. Camm's " Vitesse " AU -

Waver (5 -valve).. . 27.2.37
Mains Sets : Blueprints, Is. each..
A.C. £5 Superhet (Three -valve) ..

i

These Blueprints are drawn full size.
Copies of appropriate issues containing descriptions of

these sets can in some cases be supplied at the following
prices, which are additional to the cost of the .Bleeprint. A
dash before -the Blueprint Number indicates that the Issue
is out of print.

fames of Practical Wireless- - 4d. Yogi Paid.
Amateur Wireless.. 44.
Practical Mechanics 7111.
Wireless Magazine .411/3

The index letters which precede the Blueprint Number
Indicate the periodical in which the description appears:
thus P.W. refers to Plummet WIRELESS, A.W. to Amore,
Wireless, P.N. to Practical Mechanics, W.M. to H'irelcss
Magazine.

- Send (preferably) a postal order to corer the cost of the
blueprint and the issue (stamps over 6d. unacceptable). to
PRACTICAL AIM AMATEIIR WIRICLESS Blueprint Dept..
George Revues, Ltd., Tower Rouse, Southampton Street.

Strand, W.0.2.

D.C. £5 Superhet (Three -valve) .. 1.12.38 PW42
Universal £5 Superhet (Three -

valve)   F. J. Camm's A.C. £4 Superhet 4.. 31.7.37 PW59
F. J. Carom's Universal £4 Super -

het 4 .. PW60
" Qualitone " Universal Four .. 16.1.37 PW73

SHORT-WAVE SETS.
Two -valve : Blueprint, 1s.
Midget Short -Wave Two (D, Pen) - PW3SA
Three -valve : Blueprints, is. each.
Experimenter's Short -Wave Three

(SG, D, Pow) -
The Prefect 3 (D, 2LF (RC and

Trans)) ..
The Band -Spread S.W. Three

(J11" Pen, D (Pen), Pen) .. 29.8.36 PW138

PORTABLES.-
Three -valve : Blueprints, 1s. each.
F. J. Camm's ELF Three -valve

Portable (HF Pen, D, Pen) . PW65
Parvo Flyweight Midget Port- -

able (SG, D, Pen) .. .. 19.6.37 PW77
Four -valve : Blueprint, 1s.
Featherweight Portable Four (SG,

D, LF, 15.5.37 PW12
MISCELLANEOUS.

S.W. Converter -Adapter (1 valve) - PW48A.
AMATEUR WIRELESS AND WIRELESS MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. each.
Four -station Crystal Set .. 12.12.30 AW427
1934 Crystal Set .. - AW444
150 -mile Crystal Set .. - A W450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, 1s. each.
B.B.C. Special Oue-valver
Twenty -station Loudspeaker

One-valver (Class B) .
Two -valve : Blueprints, ts. each.
Melody Ranger Two (D, Trans)..
Full -volume Two (SG dot., Pen)..
B.B.C. National Two with Lucerne

Coll (D, Trans) ..
Big -power Melody Two with

Lucerne Coil (SG, Trans) ..
Lucerne Minor (D, Pen) ..
A Modern Two-valver . .
Three -valve : Blueprints, .1s. each..
Class B Three (D, Trans, Class 13)
New Britain's Favourite Three

(D, Trans, Class B) .
Rothe -built Coil Three (SG, ll*,

Trans) ..  .
Fan and Family Three (D, Trans,

Class B) . 25.11.33
£5 5s. S.G.3 (*SG, D, Trans) .. 2.12.33
1934 Ether Searcher; Baseboari

Model (SG, D, Pen) ..
1934 Ether Searcher: Chassis

Model (SG, ll, Pen)
Lucerne Ranger (SG, D, Trans) ..
Cossor Melody Maker with Lucerne

Coils
Millard Master Three with

Lucerne Coils ..
£5 5s. Three: De Luxe Version

(SG, D, Trans) ..
Lucerne Straight Three (D,

Trans) .. -
.All-BritainThree(HF Pen, D, Pen) -
" Wireless League " Three (HP

Pen, D, Pen) .. .. 3.11.34
Transportable Three (SG, D, Pen) -
£6 6s. Radiogram (1). RC, Trans) -
Simple -tune Three (SG, D, Pen).: June 18
Economy -Pentode Three (SG, D,

Pen) .. Oct. '33
" W.M." 1934 Standard Three

(SO, D, Pen)
13 3s. Three (SG, D., Trans) .

*

Mar. '34
Iron -core Band-pass Three (SG,

D, QP21)
1935 £6 6s. Battery Three (SG,

PW30A

7.8.37 PW63

PW75 PTP Three (Pen, D, Pen) .. June '35
Certainty Three (SG, D, Pen)- PW43 Minitube Three (SG, D, Trans) .. Oct. '35

PW44

A W:387

AW449

AW:6-48
A k1

ANT377a.

AW338A.
AW426
WM409

AW386

15.7.83 AW394

- AW404

_ AW410
AW412

- AW417

AW4l9
AW422
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19.5.84 AW435

AW437
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AW451
WM271
NIM:318
WM327

WM337

WM351
WM354
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W11371
WM889
WM803
W11396



March 26th, 1938 PRACTICAL AND AMATEUR WIRELESS

X2,11ERIES
ENQUIRIES

Spanish War News
I recently picked up a station about

200 metres giving out news of the war in
Spain in English. I was interested in this,
but it faded out and I could not get it again.
Is there any regular broadcast of this
feature and could you give me the exact
wavelength ? "-R. T. (Highbury).

THERE are several stations now broad-
casting the news in question, and you

may have, picked up one of the smaller
relay stations. On the other hand, a local
listener may have been using his set in an
oscillating condition and you may have
received the programme by re -radiation.
On 200 metres there is the Melilla station,
using 190 watts, and this relays the R.
National programme from 10.45 p.m. to
11.30 p.m. The must powerful of the
stations is Tenerife, on the short -waves,
but on 238.5 metres you should find Radio
Nacional, using 20 kW., and broadcasting
from 9 a.m. to 10 a.m. ,1.30 p.m. to 3.30
p.m., 6 p.m. to 9.30 p.m. and from 10 p.m.
to 1 a.m. This station is situated at
Salamanca.

Switch Faults
" I have built an all -wave set as on the

diagram enclosed, but find a peculiarity
which I cannot quite solve. When switched
to either the lower short or medium wave-
bands I sometimes cannot get signals, but
when I twist the switch signals come through.
I have searched in vain for the trouble and
wonder if you can see anything wrong."-
G. E. (York.)
THE switching in question is accom-

plished through ordinary on/off push-
pull switches and it is noticed that the
plunger is utilised as a third contact. This
returns to earth through the mounting
bracket and chassis. You are therefore
relying in this circuit upon a frictional con-
tact as part of the actual tuned circuit and
unless the contact is sound you are bound
to experience trouble. The switch is not
intended by the makers to be used in this
manner and therefore the plunger is not
designed to carry H.F. You should,
therefore, solder a flexible lead to the
plunger end and connect this firmly to an
earthed point. This should then overcome
the difficulty.

Long-range Receiver
" I am anxious to build a really powerful

receiver which will give me maximum range
of reception with high quality. I have
plenty of spare parts and valves and prefer
a straight receiver as I can wind my own
coils easily. What type of T.R.F. receiver
would you think is necessary for really
reliable and satisfactory long-distance work
at high quality? "-J. E. (Perth).
AS we have already pointed out in these

pages, a two H.F. receiver with band-
pass tuning will provide ample range and
selectivity, provided that it can be made
up in a stable form. You may find it
possible to use three H.F. pentodes with
transformer coupling and still obtain

stability, but some care will be necessary
to find a lay -out and working values which
will give a performance better than two
such stages. It is often found that as
successive H.F. stages are added the gain
has to be reduced in the interests of
stability and thus eventually valves are
being wasted " except so far as the
additional selectivity of the tuned circuits
are concerned. Thus, for all practical
purposes you will probably find, as we have
already pointed out, that two good H.F.
stages with a band-pass circuit iaaeorporated
will provide the best performance.

Wiring a Receiver
" I am a new -comer to radio construction

and wonder if there are any rules or special
points which I could note regarding the
wiring of a set. For instance, what wires

RULES
1 We wish to draw the reader's attention to the

ifact that the Queries Service is intended only
for the solution of problems or difficulties

i arising from the construction of receivers
described in our pages, from articles appearing !

I in our pages, or on general wireless matters. I
! We regret thawe cannot, for obvious reasons -

1
(1) Supplyrcireuit diagrams of complete

multi -valve receivers.
(2) Suggest alterations or modifications of 1

receivers described in our contem-
poraries. !

(3) Suggest alterations or modifications to
1

commercial receivers. !
(4) Answer queries over the telephone.

I (5) Grant interviews to querists. 1
A stamped addressed envelope must be

! enclosed for the reply. All sketches and 1
drawings which are sent to us should bear

I the name and address of the sender. !
Requests for Blueprints must not be enclosed

with queries as they are dealt with by a /
separate department.

! Send your queries to the Editor, PRACTICAL AND /
i AMATEUR WIRELESS, George Emotes, Ltd., Tower i
I House, Southampton Street, Strand. London, W.C.2. II

.11,

The Coupon must be enclosed with every query.

141,MMI11,=.1 /1101,11.1 NM.AININ.M.114M/11,111.11i01

should be insulated and where can bare
wires be used ? Also, when is it necessary to'
use stranded or flex wire and when single ?
Perhaps you could help me in this particular
field."-H. E.' DeT. (Scarborough).

THERE are actually no rules regarding
wiring, and provided that the purpose

of the connected wire is borne in mind any
wire may be used. For instance, as you
will have seen by the article in last week's
issue, the filament positive lead in a battery
set could be insulated to prevent short-
circuits, but there is still bare metal exposed
in that circuit, and thus, insulation does not
greatly help. On the other hand, in a
mains set, insulation of the high -voltage
leads will prevent you from obtaining
shocks or prevent damage to valuable
components in the event of an accidental

THE WIRELESS CONSTRUCTOR'S

ENCYCLOPIEDIA
By F. J. CAMMI

4th
Editor of "wPriocwito81,7d Amateur Edition 5/ 'net
Wireless Construction. Terms, and Definitions
explained and illustrated in concise, clear

11

language.
From oil Booksellers, or bu post 5/6 from George
Newnes, Ltd. Tower House, SouthamPtou Street,

'Strand, London, W.C.2.
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short-circuit. If the wiring is properly
carried out, soldered joints being used
wherever possible, bare wire may be used,
but for safety you can always slip lengths
of insulated sleeving over all wires. Flex
is only needed for heater leads in an A.C.
set where it would be inconvenient to use
a heavy solid wire, and for battery leads
in the simpler types of set.

Valve Life
" I believe that some of my valves are in

need of replacement, as I have had them in
constant use now for two years. How can
I tell if I ought to replace them, and what is
the average life of a valve in modern sets ?
The receiver is battery operated."-F J. A.
(Stourbridge).
THE life of the, valve depends to a Jeat

extent upon the way it is used, and
if run at the valve -maker's figures it will
obviously last much longer than one which
is over -run. Reports have been received
of valves which have been in use for five
years and are still performing as .well as
when new, whilst in other cases a valve
may fail after six months' use. The best
plan in your case is to take the valves to
a good -local dealer who is provided with
one of the latest valve -testing devices and
he will simply plug the valve into a socket
and an indfcator will show both the dealer
and you the condition of the valve.
Gradual deterioration of a valve may take
place and, will, not be noticed, but if the
valve is replaced by a good component a
remarkable improvement may be noticed.

Triode -pentode Connections
" I note the circuit in your issue dated

March 12th, entitled " A Single -valve
Pre -selector," but would point out that the
modern triode -pentode has the triode grid
internally joined to the suppressor grid of 41
the pentode section. Consequently the
circuit as shown by you would not work
with a triode -pentode valve."-J. N. L.
(Glasgow, C4).

YOU are wrong in your statement that
a modern triode pentode has the

combined connections. Some valves are
made in this way, it is true, but it is
possible to obtain both battery and mains
triode -pentodes with the separate connec-
tions, and in the Mazda range, for instance,
these are types TP.22 and AC/TP. The
circuit is therefore quite in order, but of
course you should make certain that you
obtain the triode -pentode with the separate
connections.

Meter Conversion
" I wish to convert a meter I have to

read higher currents and am not quite clear
of the formula for this. I believe you have
published the details but I have been through
all my back numbers and cannot find it."-
G. P. (Birkenhead).

THE meter has to be shunted to read a
higher current and therefore the value

of the shunt will be equal to the resistance
of the meter divided by the mutiplication
factor less one. Expressed mathematically,
this equals-

Value of shunt-Resistance of meter
N-I

where N is the multiplication factor or
number of times the full scale has to be
increased.
r1411114141110041M001111.1111MMINillANDIMINI11411111,10111.01

The coupon on page in of cover
must be attached to every query.
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Miscellaneous Advertisements
Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face and/or 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, Clearance or Secondhand, etc.

GET YOUR COPIES NOW !

OUR NEW 66 PAGE MANUAL
Not a catalogue with a few pages of Manual matter. Complete
receiving and transmitting tube chart of characteristics. Amateur
Prefixes ; List of Short-wave broadcast stations ; meter/11c Conver-
sion Chart. Short-wave Aerials ; amplifiers, modulators, receivers
and 5 -metre transceivers ; short-wave converters. Dozens of
hints and tips. The greatest value and most 1 D POstcomprehensive Manual ever published in this
country. 2 Free.

THE NEW RAYMART CATALOGUE
shows dozens of New Short-wave 1,1D Post
Components. Free.

RADIONIA
44, HOLLOWAY HEAD, BIRMINGHAM,

SOUTHERN RADIO'S Guaranteed Wireless Bar-
gains, post paid.

pLESSEY
3 -valve Battery Sets, complete in sealed

cartons With three Mazda valves, moving coil
speaker, Pertrix batteries and accumulator, in ex-
quisite walnut cabinet, 67/6.

ARRARD Record Changers, A.C. 200-250 volts,
changes eight 10- or 12 -inch records: £6

(complete scaled cartons) :_universal A.C./D.C. model,
17/10/,

ARRARD A.C. Radiogram Units, with pick-up
and all accessories, in sealed cartons ; 42/-.

TELSEN (1937-38). Components, iron -core coils
W.349 (Midget size), 3/6. 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;
I.F. transformer coils, 4/6; dual range coils, 2/0;
with aerial series condenser, W.76, 3/9.

TELSEN A.C./D.C. Multimeters, 6 -range (tests any-
thing radio or electrical), 8/6; loudspeaker

unite, 2/6; Ace (P.O.) microphones, complete with
transformer ready for use with any receiver, 4/6;
lmadphones, 4,000 ohms, 3/- pair.

VALVES, -Full range for American receivers, 6/ -
each.

MORSE Tappers, complete radio -telegraph set
(flasher, buzzer and tappers), with batteries,

bulb, code, 3/-.
BARGAIN Parcels of Assorted Components, in-

cluding coil, resistances, condensers, chokes,
wire, circuits, etc., value 21/-; 5/- per parcel.
COUTHERN RADIO, 323, Euston Rd., London,

N.NV.1 ; and 46, Lisle St., London, W.C.1. All
mail orders to
SOUTHERN RADIO, 323, Easton Rd., London,S N.W.1 (near Warren St. Tube). 'Phone : Euston

3775.

pONVERSION UNITS for operating D.C. Receivers
41, from A.C. Mains, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.

WARD, 46, Farringdon Street, London, E.C.4.
Telephone: Holborn 0703.

VAUXHALL. -Polar Midget condensers, 2 -gang,
6s. 8/1. ; 9 -gang, 8s. Od. ; 4 -gang, 13s. 6d.

Polar full vision horizontal drives, 5s.
VAUXHALL, Hivac valves, entire range, fullVdis-counts. Polar station -named scales for hori-

zontal drives, ls.
VAUXHALL. T.C.C. electrolytic condensers, 8 mfd.

and 4 mfd. 500 volt, 2s. 6d. 50 mfd. 50 volt,
ls. 6d.

VAUXHALL. Iron -cored coils, 3 -gang, on base,
with circuit, 17s. J.B. drives with station

named scale, 6s. 6d.
VAUXHALL. Magnavox and Rola P.M. speakers.

7in. cone, Ills. 6d. ; 10in. cone, 22s. Energised
models, 2,500 field coils, 7in., 12s. 68. ; 10In., 17s. 6d.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Temple Bar 9338. Send postcard for free list.

Post paid 2s. 6d. and over, or C.O.D.

ONLY FOR SALE. -3 -valve kits with valves
and diagram, 12/6; 3 -valve 8/0 kits with

valves and diagram, 20/-. Orders executed in rotation.
-Universal Radio Co., 221, City Road, London, E.0.1.
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PREMIER
SUPPLY STORES
POST ORDERS
Jubilee Works,
167, Lower

Ciapton Rd.,
London, E.5.

Amherst 4723

CALLERS
165 & 165a,

Fleet Street, E.C.4
Central 2833.

50, High Street,
Clapham, S.W.4.

Macaulay 2381.

Now Ready. Our New 1938 Enlarged
Illustrated Catalogue, Handbook and
Valve Manual. 90 Pages. Price 6d.
3 -WATT A.C. OR A.C./D.C. TWO -STAGE HIGH GAIN
AMPLIFIER KIT. Complete Kit of parts, with speci-
ally matched valves, 40/-; or wired and tested, S2/15/-.
8 -WATT A.C./D.C. THREE STAGE HIGH GAIN
AMPLIFIER, with push-pull output. Complete Kit
of parts, with five specially matched -valves, £4/4/-; or
wired and tested, 85/5/-.
VALVES! We hold a comprehensive stock of all
types of British and American valves. Replacements
for any receiver can be supplied from stock.
BATTERY VALVES, 2 volts, H.F., L.F. 2/3. Power,
Super -Power, 2/9. Var-mu-S.G., 4- or 5 -pin Pentodes,
H.F. Pens, V -mu -11.F. Peas, 5/-. Class B, 5/-. Freq.
Changers, 716.
EUROPA MAINS VALVES. 4v. A.C. Types, A.C./IIL.,
A.C./L., A.C./S.G., A.C./H.P., AC./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6
each. A.C./Pens, I.H., 5/6; A.C./P.X.4, 8/6; Oct.
Freq. changers, 8/6; Double Diode Triodes, 7/6;
Triode IL ex. Freq. Ch., 8/6 ; Tri. Grid. Pen., 10/6 ;
3} watt I.H. Triode, 7/6.
UNIVERSAL TYPES. 20v. .18a. 8.G., Var.-Mu, SA.,
Power, H.P. Pen., Var.-Mu. H.F. Pen., 4/6 each.
13v. .2a. Gen. Purpose Triodes, 6/6 R.F.4, Pens and
Var-Mu. H.F. Yens, Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -Wave and Half -Wave
]testifiers, 5/9 each.
AMERICAN VALVES. We are sole British Distributors
for TRIAD High-grade American Valves. All Types in
stock. Standard types, 5/6 each. All the new Octal
base Tubes at 6/6 each. 210 and 250, 8/6 each ; 81
and 2A3, 8/- each.
PREMIER TRANSFORMERS, wire -end typo with
screened primaries, tapped 200-250 v. Filaments.
Guaranteed one year. H.T.8 & 9 or H.T.10 with
4 v. 4 a. C.T. and 4 v. I a. C.T., 10/-. 250-250 v. 80 m.a.
or 300-300 v., 4v. 1 a., 4 v. 2 a. and 4 v. 4 a., all C.T.,
10/-. 350-350 v. 120 m.a., 4 v. 1 a., 4 v. 2 a. and 4 v.
4 a., all C.T., 13/, With engraved panel and N.P.
terminals, 1/6 extra. 500-500 v. 150 m.a., 4 v. 2-3 a.,
4 v. 2-3 a., 4 V. 2-8 a., 4 v. 3-4 a., all C.T. 21/.. 500-500 v.
200 m.o., 5 v. 3 a., 4 v. 2 a., 4 v. 2 a., 4 v. 3.5 a.,an C.T.,
251-.
NEW 1 -VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without coil changing.
Complete Kit and Circuit. 12/6. VALVE GIVEN
FREE!
DE LUXE MODEL, 14 to 170 metres, complete Kit with
Chassis, 4 Coils and all parts, 17/6.
SUPERHET CONVERTER KIT, 15/-. De luxe Model,
20/-.
S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Reeeivers, 22/6. A.C. Valve given FREE !
NEW 2 -VALVE S.W. KIT, 13 to 86 metres without
coil 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.
MOVING IRON METERS. Any range between 10 and
500 m/a. Also 1.3 or 5 amps. Read A.C. or D.C.
Flush Bakelite case, 211n. diam. B.E.S.A. standard
specification 89. 5/9 each.
MOVING COIL METERS. 1 ma. Scale. 100 ohms
resistance. Diameter 33in., 22/6. Flush mounting,
Bakelite case. B.E.S.A. first -grade accuracy. Multi-
pliers for above. 1/- each.
PREMIER " TROLITUL " Short -Wave CONDEN-
SERS. Certified superior to Ceramic. All -brass
Construction, 15 mmtd., 1/6 ; 40 mmfd., 1/9, 100
mmfd., 2/-, 160 mmfd. 2/3, 250 mmld., 2/6 , Double
Spaced 15 mmfd., 2/9 ; 40 mmld., 3/6 ; S.W.H.F.
Chokes, 9d. screened, 1/6. All -Brass S.W. Condensers
with integral slow-motion .00015 Tuning, 4/3 ; .00015
Reaction, 3/9. UTILITY 4" MICRO -CURSOR DIALS,
Direct and 100: 1 ratio, 3/9 each.
Premier Battery Chargers. Westinghouse Rectification.
Complete Ready for use.
To charge 2 volts at 3 amp. 10/-, 6 volts at 1 amp.
16/6, 6 volts at 1 amp. 19/6, 12 volts at 1 amp. 21/-,
6 volts at 2 amps. 32/6.
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
Special set of S.W. Coils, 14-150 metres, 4/- set with
circuit. Premier 3 -band S.W. Coil, 11-25, 19-43,
38-86 metres. Simplifies S.W. receiver construction,
suitable any type circuit, 2/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

RADIO CLEARANCE
63, HIGH HOLBORN, W.C.1. Holborn 4631.
Aerodyne 5 -valve Battery Superhet, a really magnificent
job listed at 83 gns. The Chassis is contained in a
handsomely -finished walnut Cabinet of Upright Design.
The Dial is really attractive and is station named.
Tuning is indicated by means of a rotating light.
The Valves used are as follows: FC2A, VP2, 2D2,
PM2B and Cossor 220 PA. Speaker, large type Rola
P.M. Our price to clear, £4 4s. each.
Aerodyne 5 -valve Battery Superhet Chassis, ex. above,
Brand new. LESS VALVES. Few only, 30/- each.
Huge Purchase of Philco 3 -valve All -wave Receivers.
A really splendid model, fitted in handsome contrasted
walnut cabinet, two -speed drive, large P.M. Speaker,
with the added attraction of a Short-wave Band.
Listed 8 gns., our price to clear, £4 12s. 6d.
Special Offer of the following High-class Components,
Graham-Farish, etc.
Graham-Farish Olunite Resistances, 50 ohms to 5 meg.,
6d. each, listed 1/3d.
Formo .0005 Tuning Condensers, with Mystic Drive,
type 5U5, listed 6/3d. Our price 2/11d.
Graham-Farish Slots, Pre-set Condensers, with Switch,
list 2/-, our pricy, 6d.
Graham-Farish Max Transformers, parallel fed, list
4/6d., our price 1/11d.
Graham-Farish Pip Transformers, general purpose,
5-1 and 3-1 ratio. Listed 5/-, our price, 2/-.
Graham-Farish Litlos Reaction and Diff. Condensers,
list 2/-, our price, 8d.
Formo Short-wave Coils, type D 38-102 metres, type
E 90-320 metres, type F 200-650 metres, type G 650-
2,000 metres, list 2/3d., our price 1/,
Formo Iron -Cored Coils, twin gang, with switch,
type AR, listed 10/6d., our price, 5/14.
Aerial Coil, type T.1, list 4/6d., our price 2/3d.
Graham -Fetish 4 -phi Baseboard Valveholders, listed
6d., our price, 3d.
Graham-Farish Vertical Valveholders, listed 6d.,
our price, 3d.
Graham-Farish 7 -pin Baseboard Valveholders, listed
8d., our price, 4d.
Graham-Farish Audian Chokes, listed 15/-, our price,
6/11d.
Graham-Farish Fixed Condensers, all sizes, listed 1/-,
our price 3d.
Graham-Farish .0001 Presets, listed 1/-, our price,
5d. each.
Formo .0005 Telas Tuning Condensers, listed 5/-,
our price, 1/11d.
Graham-Farish 4- and 5 -pin Short-wave Valveholders,
Ceramic type, listed Sri. and I0d., our price, 4d. each.
Graham-Farish 9 -pin Valveliolders, listed 2/3d.,
our price, 6d.
Formo Class B Output Chokes, listed 11/6d., our
price, 4/11d.
Formo Mains Smoothing Chokes, listed 11/Gd., our
price, 5/-.
Formo Iron Cored Coils, with switch, types C.T.,
C.U., C.P., listed 6/61, our price, 3/-.
Formo Single Short-wave Coil Bases, listed 1/.., our
price 4d.
Graham-Farish Quip L.F. Transtbrmers, listed 10/6d.,
our price, 2/11d.
Graham-Farish L.M.S. Chokes, listed 4/6d., our price,
2/-.
ALL OTHER LINES PREVIOUSLY ADVERTISED
STILL IN STOCK.
All orders 5/- or over post free. Orders tinder 5/ -
must be accompanied by a reasonable amount for
postage. C.O.D. orders under 5/- cannot be accepted.
All enquiries 13d. stamp.
RADIO CLEARANCE, 63, High Holborn,
W.C.1. Holborn 4631.

r\LIVERS offer, Erie 1 -watt resistances, 33d. each ;
3/- dozen ; 2/6 dozen in 3 dozen lots.

Speaker Transformers, Power/Pen,, Universal,
3/3. Drivers, 3/9. Re -winds a speciality ; quotations
per return.

Aluminium Chassis, 16" x 10" x 3", 18 gauge, 5/3;'
16 gauge, 7/6, undrilled. Any size to order, prices
pro rata.

I.F. Transformers, 465 kc/s, screened, Litz wound.
with trimmers, brand new, 2/6,

Centralab Volume Controls, with switch, all values,
8/, Push -Back, Red or Brown, 9 yards, 6d.

Cardboard Case electrolytics B.I., 4mfd., 1/3;
8mfd., 1/9 ; 8mfd. plus 8mfd., 2/9. All popular sizes
stocked.

We can supply replacement valves for every purpose,
British and American types and Internationals; lists
free.

Olivers, 676, Christchurch Road, Boscombe, Hants.
Orders under 5/6 postage extra, C.O.D. extra. 13d.
stamp for lists.

HEADPHONES.EADPHONESrown, Ericsson, G.E.C., E.T.A..
Standard Telephones, Nesper, Western Electric -

Sterling, etc., 2,000 ohms, 2s. 6d. ; 4,000, 5s. Postage 6d.
SPECIAL. Ericsson, 4,000 ohms, as new, 7. 3d.
Telefunken, lightweight, adjustable, 7s. 6d.
CRYSTAL SETS.-Burne-Jones. Complete, Guaranteed,
Ss. 6d. Ditto, doable circuit, 8s. Sensitive permanent
detectors, ls. 6d. Crystal Detectors, complete, ls.
Crystals with silver cat's -whisker, 6d. Postage, lid: -
Post Radio, 2, Copenhagen Street, London, N.1,
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Says Smithy,"N2w
here is a clue

That is really quite

1'
simple to do;

Foe it say':' When
you wire

-7 Y Our set you
require

This aid ' - Why
it's FLUXITE,
tow true!"

See tbat FLUXITE is always by you-in the
house-garage-workshop-whereverspeedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers-in tins,
ed., Id., 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 CYCLISTS I Your wheels will NOT
keep round and true, unless the spokes are tied
wilh fine wire at the crossings AND SOL-
DERED. This makes a much Ai ronger
wheel. It's simple-with FLUXITE-but
IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the solder-
ing job instantly. A
little preveure places
the right quantity on
the right spot and one
charging lasts for ages.

Price 1/0 0
ALL MECHANICS WILLHAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. ( Dept. W.P.) DRAG ON WORKS,
BERNIONDSEY STREET. S.E.1.
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FREE ADVICE BUREAU
COUPON

This coupon is available until April 2nd,
1938, and must accompany all Queries and

Wrinkles. i

PRACTICAL AND AMATEUR WIRELESS.
20/3/38.

When writing to Advertisers

please mention

"Practic-A end Amateur Wireless"

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

(NOULPHONE for quality radio at reasonalt1
price. 12 months' guarantee. 7 days' approval

f -valve all -wave, 10" speaker, £7 15/, 8 -valve.
alt -wave, 9 -watt push-pull output, lo" speaker,
£10/10/..-Coulphone, Ormskirk.

Specified Kits, including 10 CoilsS.T.900 and Specified Valves, £4/15/..
A.C. Versions, .8/16/-. ST800, Author's Kita" 11,-
ti3/12/-.-Servwell Wireless Supplies, 64, Prestbury
Road, London, E.1.7.

BANKRUPT
Bargains. List free. All new goods.

B 1038 sets. Decca A.C./D.C. portables, list 9gns..
for 5gtss. Brunswick 113J gn. A.C. mains Sy. 4 band
superhets, 7gtss. Brunswick A.C./D.C. 5v. superhets
transportaltles (124gns. list), £6/17/6. Tritphoitic
5v. lIgn. superhets, A.C./D.C., t7/15/-. Phileo
battery, £8/15/-, for 90/-. All all -wave. Massy others
of all types ; state requirements. Large stock cheap
valves, components.-Butlin, 6, Stanford Avenue,
Brighton, Sx,

VALVES

AMERICAN Valves in Sealed Cartons, all types,
5/6 post paid.-Valves, 661/3, Harrow Roal.

N.W.10,

LOUDSPEAKER REPAIRS
LOUDSPEAKER repairs, British, American, any

make. 24 -hour service, moderate prices,-
Sinclair Speakers, Alma Grove, Copenhagen Street,
London, N.1.

REPAIRS to Moving Coil Speakers, Cones and Coils,
fitted and rewound. Fields altered. Prices

Quoted including EliminatOrs. Loudspeakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/- post
free. Trade invited. Guaranteed. Satisfaction,
Prompt Service, Estimates Free.-L.S. Repair Service,
5, Bantam Grove, London, S.V.12. Battersea 1321.

CABINETS
MANUFACTURERS' surplus cabinets for Redid -

stains. Radio sets and Loudspeakers. Large
and varied stock. Inspection invited, or send par-
ticulars of your requirements, with measurements of
chassis. Photos sent for selection. (No catalogue.)
-H. L. Smith & Co., Ltd., 287-289, Edgware Road,
London, W.2. (Pad. 5891.)

TUITION
MAKE YOUR HOBBY your career or increase its

interest tenfold. Britain's Best College,
approved by the Inst. Bad. Eng. and leading Radio
firms, provides complete training in Radio Engineering
by post or day class. Full details from " P.R.W.,"
LONDON RADIO COLLEGE, Grove Park ltd.,
London, W,4, (Chiswick 3244,)

R. T1 '--established 1029-still lead. Get
. . free particulars latest Radio and

Television courses : postal and private.-Radio
Training Institute, 40a, Earl's Court Road, London.

SITUATIONS VACANT
EN G 'NEI:RING-1:NR? 1.7E OFFER. Our new

1938 GUIDE explains how all the best posts are
secured. It shows how to obtain suds valuable quail -
!teat iffilS as A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., etc.
and describes numerous Diploma Courses for entrance
and promotion in Draughtsmanship: Electrical, Aero,
Wireless, Auto, etc., Engineering; Govt. Service, etc.
For FREE copy and details of remarkable SUCCESS
GUARAN'T'EE write National Institute of Engineering
(Dept. 12), Staple Inn Bldgs., W.C.1.

WANTED-ambitious young men to prepare for
well -paid posts in TELEVISION, the great

career of the future. Apply for free booklet from
BRITISH INSTITUTE OF ENGINEERING TECH-
NOLOGY, 18P, Stratford Place, W.1.

DRAUGHTSMEN.-Numerous vacancies its En-
gineering, Building, etc., for men age

17-40. Exp. unnecessary if willing to learn, Details
of openings, salaries, etc., FREE on application to
N.I.E. (Dept. 371), Staple Inn Ridge., W.0.1.

MISCELLANEOUS
THE PRACTICAL MOTORIST'S EXCYCLOP./E-

DIA, by F. J. Canna, 3s. 6d. net. A lucid
exposition of the principles, upkeep and repair of
every part of the car. 442 Illustrations. Front book-
sellers everywhere.-George Newnes, Ltd., Tower
House, Southampton Street, Strand, Louden, W.C.2.

Alkc C ACT 11-1
Xte eisa.4a4 Spededuti

Revelation
in modern battery

reception
The introduction of this new McCarthy
receiver provides for the first time reception
truly comparable with that of rnoilern mains
receivers.

McCARTHY 4 -WAVE
SUPERHETERODYNE

(Battery operated)
Price £9. 9. complete with valves
Wave -ranges covered : 12.8-33, 28-80, 190-
550, 1,000-2,000 metres. Illuminated dial
with principal station names. Reverse vernier
2 -speed drive. Seven stages and 19 separately
tuned circuits.

Circuit details: High efficiency
R/F amplifier operative on all 4 wavebands :
triode-hexode frequency changer with separ-
ate electron -coupled triode oscillator : band-
pass transformer -coupled high -gain I.F. ampli-
fier : double diode -triode valve combining
diode detector, A.V.C. amplifier, and capacity -
coupled L.F. amplifier : phase -reversal -
coupled double pentode quiescent valve
gives large output without undue battery
consumption.

Controls : 5 -position wave -change and
gramophone switch, tone control and volume
control both operative on radio and gramo-
phone, sockets for extension speaker (high or
low impedance), gramophone pick-up, aerial
and earth.
This is a receiver which, with its exceptionally
lively performance on all 4 wavebands, un-
usual waveband coverage, and satisfying output
sets a new high standard in first-class battery
reception.

EASY TERMS ON APPLICATION
Send 3d. in stamps for complete illustrated
catalogue with technical data and circuit
diagrams of other interesting McCarthy
chassis of all types for A.C., Battery, or A.C.;
D.C. Abridged list free of charge.

Mc- CARTI-IY RADIO 11.11)
44a, Westbourne Grove, London, W.2.

T hphcne : rouquahr 310112.
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THE OUTLINE OF WIRELESS
By RALPH STRANGER 8/6 net (9/-)
A book which covers the theory and practice el Reception from A to Z.

WIRELESS CONSTRUCTOR'S ENCYCLOPEDIA
By F. J. CAMM 5/- net (513)

The whole field of wireless construction is co cd, in description and diagram in this book.

THE MATHEMATICS OF WIRELESS
By RALPH STRANGER 5/- net (5/5)
A simple introduction to arithmetic, algebra, geometry, trigencmetry and calculus as they affect
wireless calculations. 256 pages. Fully Illustrated.

NEWNES TELEVISION AND SHORT-WAVE
HANDBOOK

By F. J. CAMM
The first really complete and authoritative work en this subject.

EVERYMAN'S WIRELESS BOOK
By F. J. CAMM

3/6 net (41-)

3/6 net (4/-)
JUST OUT!

WIRELESS ' COILS, CHOKES AND TRANSFORMERS:
AND HOW TO MAKE THEM

By F. J. CAMM 2/6 net (2/10)
An important new Handbook for every home constructor and anyone interested in radio. With
Special Chapters on Selectivity, Break -through, Coil Winders, Coil Troubles and their Remedies.

18o pages, cloth bound, with 126 easy -to -follow illustrations.

FIFTY TESTED WIRELESS CIRCUITS
By F. J. CAMM 2/6 net (2110)

DICTIONARY OF WIRELESS TERMS
By RALPH STRANGER
A valuable synopsis of technical terms that everybody can understand.

Obtainable from all booksellers or send a P.O. for the amount indicated in brackets after each price and the
book will be delivered to you post free . . . . write to Wireless Book Department, George Newnes, Ltd.,

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

2/6 net (2/to)
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