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Tune by Sight
THE simple receiver is alwa{s tuned by
ear, the tuning control being set
according to the sound as heard from the
loudspeaker. Where great volume is
obtained the volume-.control is usually
turned down during the tuning process so
that the exact point may more easily be
determined. It is well known that with a
wireless signal it is necessary to tune to
the cxact resonant ition, or frequency,
in order to obtain balanced reproduction,
any deviation on either sido resulting in a
loss of quality. When A.V.C. is fitted, as
was explained last week, there is a risk
that the exact tuning point cannot be
determined, as the increase in volumeo
automatically decreases the H.F. sensi-
tivity,
point is hard to determine. The only
certain way of obtaining correct tuning,
and consequently best quality, is to fit
some devicc which will show, irrespective
of the action of the A.V.C. eircuit, when the
circuits are correctly tuned, and this is the
function of the Visual Tuning Indicator.
Tum to page 648 and read how the device
works, and how to use this useful adjunct
to thc modern receiver. The details are
elearly explained, and circuits arc given
showing its application.

Four New Indian Stations

S Indian Government has just placed

a contract with Philips Radio for the
supply of four 10-kilowatt short-wave trans-
mitting stations for the All-India Radio
organisation. All tho stations will work on
a wavelength between 30 and 90 metres.

The contract was given to Philips after

Indian broadcasting engincers had inspected
a number of other broadcasting transmitters
in the Far East which were supplied by the
same company. There are already in India
tive medium-wave stations and four short-
wave ones, in addition to a number of local
relay transmitters.

P.O. Trunk Radio
LTRA-SHORT-WAVE wireless tele-
phony is to bo experimented with by

the Post Office authorities with a view
to providing trunk telephone services
between the ey and Shetland Isles and
the mainland. e experimeats, it is

understood, are to be commenced almost
immediately and they wish to establish the

and thus the exaet resonant.

suitability at all times of the year of this
method of communication.

A New Insulation Tester
THE usual tﬂpo of insulation tester is
operated by turning a handle, this
producing a high voltage in a test cireunit.
This means that two pcople must be
employed, or the apparatus has to
be connected so that the handle may be
operated. A ncw idea is to be ghown at
the Leipzig Spring Fair, where a test
instrument is to be introduced in which
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the pressure of a button sets the apparatus
into action. A dry battery is employed,
and the measuring voltage is of the order
of 500 volts. A discharge lamp kecps
the operator constantly informed as to the
working of the apparatus, on which
the readings are shown on a large dial. The
instrument weighs only 4}1b. complete with
straps and batteries.

No Coronation Television
AS we go to press we are notified that
the arrangements for televising the
Coronation ceremony in Westminster Abelzf
have fallen through. It is announced,
however, that the outside broadcasts will
still be held, and the pageantry of the
procession, to and from the Abbey, with

the gencral crowd scenes, will give ample
scope to demonstrate the efficiency of tho
modern television systems.

This Year’s Radiolympia
lT was anticipated that from this year
onwards the Annual Radio Exhibition
would be held in the new exhibition build-
ings at Earl's Court. After considering
the matter, however, it has been decided
by the R.M.A. that Olympia will again be
tho scene of the exhibition. A contract
has been entered into for three years, with
the gption of renewal for a further two
ears. This year’s exhibition must fall
tween August 16th and September 5th.

Kerbside Kabaret
S a result of an argument concerning
the talent displayed by street per-
formers, B. Martin Marks has nrmnge(re to
present a programme bearing the above
title. Freak performers, such as onc-
string fiddlers, bottle players and one-man
bands are not included. The items will
consist of articles of a legitimate type
chosen from the city streets, and in intro-
ducing them the producer will describe
them and toll whero they were found.
The rehearsals for the programme have
been arranged so that all taking part will
not be away from their pitches during the
‘ peak ”’ hours. The programme is to be
given on February 19th from the London

Regional transmitter.

Test Your Frequency Response
ON February 12th a rccital on the

double-bass is to be given in the
programme ‘‘ Intermission.”’ This item
will give listeners an ideal opportunity of
testing the frequency response in the lower
register. The nickname of the instru-
ment in America is the * bull fiddle,” and
the item has been named ‘* The Bull Steps
Out.”” The ocomposer and performer is
Norman Hester, who has been doublc-bass
player of the B.B.C. Variety Orchestra since
it was formed.

Has Anybody Logged Tunis ?
RENCH wireless journals report the
arrival on the ether of a new short-
wave station at Tunis (North Africa). This
transmitter is said to be operating daily
from G.M.T. 12.00-14.00, and again from
18.30-20.00 or 21.00 on 49.12 m. (6.107
me/s). No further details are given,
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Radio Station to Aid Pilots

WITH the assistance of three pilots of
the Chukhotsk aviation squadron,
a radio station has been built on the high
plateau of the Anadyr mountain range.
Hitherto, the work of pilots flying from
Cape Schmidt to Cross Bay on the Chuk-
hotsk Peninsula suffered from the absence
of a ieteorological station in the region
of the Anadyr range which could inform
the pilots of changes in the weather on the
route. All the material required for the
radio station, as well as coal, keroseue and
foodstuffs, were transported by air.

Variety in Miniature

MARTYN WEBSTER compéres a half.

hour programme on February 12th,
which will include a short sketch by
Francis Durbridge in which the action
is supposed to take place just after a Paul
Jones dance. Edith Athey, who first
broadcast in 1923, will sing; Warwick
Vaughan will give impersonations ; Dickic
Pounds and Ronnie Brandon are to give
onc of their ** Out of the Blue ™ turns:
and .Jane Minton and Robert Austin will
play ducts on two pianos.

Concert from Torquay

FR.\..\'K PHILLIPS (baritone) will be

the artist in a concert by the Torquay
Muuicipal Orchestra, conducted by Ernest
W. Goss, at the Pavilion, Torquay, on
February 16th.,  This broadcast will be
givenin the Western Regional programme.

Three “ Music Hall ” Dates for Vic
Oliver

WJC ar¢ informed that Vie Oliver,
husband of Miss Sarah Churchill,
daughter of Mr. Winston Churchill, will
be -heard during three broadcast pro-
grammes in the near future.

As “England’s Favourite American

Comedian —he has broadcast over here
on four previous occasions—he will take
part in ‘“Music Hall” in the National
programme on February 13th, March 6th,
and April 3rd.

Vic Oliver, the popular American comedian, who
is to give thrce broadcasts in ** Music Hall,"
in the National programme.

| INTERESTING and TOPICAL
i  NEWS and NOTES

L | S R M) S D I ) G

Radio Progress in Russia
CCORDING to Mr. Proskuryakov,
chief of the Radio Development
Department of the All-Union Radio Com-
mittee, it is proposed to install nearly two
million new radio sets and receivers, 50 per
cent. of them iu collective and state farmns.
‘The total number of radio setsand receivers
in the Soviet Union by the end of 1937
will be six million,
A great deal of work
istobe carried out on
the  reconstrastion

&2

of district relay stations. Old equipment
will be replaced by modern radio receivers,
of which 600,000 will be produced. New
relay stations are being built in Kiev,
Baku, Tbilisi, Gorki, Minsk, and other
cities, and existing radio stations are
being cnlarged.

Film Stars in Glasgow !

WENTY-FIVE minutes of revue will
broadcast on Fcbruary 12th,
consisting first of * Solo Flight” a one-
man revuette devised and written by Peter
Solman, and presented by Ian Sadler;
and secondly, William H. D. Joss, in
** Six Star Special,” or ** From Hollywood
to Hope Street.”” The radio reporter will
interview several film stars whom the
publie would never think were in Glasgow.
The productions are by Robin Russell.

Midland Orchestral Concert

N February 20th, Reginald Redman

is to be the guest conductor of the

B.B.C. Midland Orchestra in a concert

which opens with Dvorak’s *‘ Carnival

overture and includes ‘ The Enchanted
Lake,” by Liadov.

Variety from Derby
ESLIE HUTCHINSON, better known
as “‘ Hutch,” tops the variety bill
which willbe heard from the Grand Theatre,
Derby, on February 18th.

Organ Recital from Aberdeen
ON February 17th, Harold Coombs will
play on the organ of the Capitol

Mr. Meredith, of Liverpool, has built a radio set out of old tins. a bottle,
a clothes peg, a cigarette and some razor blades—and it works.

Cinema. Aberdeen, Spanish Valse, ¢ Santi-
ago,” by Corbin: Foxtrot, ‘ When the
Sun sayvs Good-night to the Mountains,”
by Vincent ; and the second New Sullivan
Selection, arranged by Higgs.

Light Fare from Crewe

ARIETY will be broadcast for the
first time on February 18th from the

New Theatre, Crewe., The bill from which
excerpts will be taken includes the Four
Hillbillies, Jack Warman (comedian ), Lillian
McEvoy (violinist), the Hurdles (comedy,
singing and dancing duo), and Horace
\Waynes (radio talent spotting competition).

William Rees Concert
LSIE SUDDABY, the well-known York-
shire soprano, will be the soloist
in the William Rees Concert that is
to be broadcast from the Milton Hall,
Manchester, on February 20th. Sheis to
sing Mozart’s ** Dove sono,” from **'The
Marriage of Figaro.”” The orchestra,
conducted by William Rees, will play
A programme including a selection fromn
\ Rossini's * La Boutique
Fantasque ’ and
Picees ™ by Cowen.

League of Nations
Broadcasts
ETAILS of the work
done during the
j.receding week by the
faoazue of Nations are
transmitted cvery
Saturday between
CMT. 10.30-11.15
through HBL,
Prangins, on 31.27
m. (9.59 me's), and
through HBP;
between' G.OLT.
22.30-23.150n 38.18
m, (7.78 me/s). Several new channels have
been adopted by the Prangins stations for
relays of Swiss and Austrian programmes
for rebroadcast over the N.B.C. and Colum-
bia networks in the United States of
America. Those most used are: HBF,
15.83 m. (18.95 mefs); HBJ, 20.64 m.
(14}5)35 mc8), and HBO, 26.31 m, (11.402
me/s).

SDIVE THIS!

PROBLEM No. 230.

Cook constructed a short-wave three-valver
using a howe-made coil. He cxpected n
tuning range of 13 to 40 metres, but when
the set was tested out it would only tune
down to 20 inetres, How could the minimum
be reduced to 13 metres and what was the
cause of the high minimum? Three books
will be awarded for the first three correct
solutions opened. Address your solutions
to the Editor, PRACTICAL AXD AMATECR
WIRELESS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London. W.(C.2,
Envelopes must be marked Problem No. 230
in the top left-hand corner, and must Le
posted to reach this oflice not later than the
first post on Menday, February 15th, 1937,
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Solution to Problem No. 229,

There was an internal short-eireuit in the condenser
connccted Letweeu the cathode of the ILF. valve and
b

The following threc rcaders successfully solved
Problem No. 22s and books are accordingly being
forwarded to them: E. G. Sears, 44, Graham Ril.,
Mitcham, Surrey: J. D. Morris, 17, Lynton Ik,
Hcaton Moor, Stockport: H. Lloyd, 23, Park View
Terrace, Morton Iid., Middlesbrougﬁ, Yorks,
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Our Contributors Decided to Unite Forces in Making a Receiver
for Motor-car Use, and Tell You about the Problems which Arose

OU might think that this is not the
best time of the year to experiment
with car radio. In that case, we

do not agree. The person who has to use
his car all the year round, probably for
husiness, is entitled to a bit of relaxation
during the bad weather—and what better
method of obtaining it than from radio *
Many a tedious and otherwise tiring journey
can be made more enjoyable by switching
on *‘ the wircless,” and the foolish idea that
the music detracts from the safety of driving
tus, we hope, been completely dispelled
Vv nNow,

Power Supply

All of us have been keen on car-radio
for a number of years, but until this season
we have never been quite satisfied with
home-made car sets. The main reason
was that we had either to employ expensive
H.T.-converter units or otherwise
content with batteries. Now that the
Bulgin vibrator-rectifier unit is available
there is no reason why a home-made car-
radio should be either expensive or less
satisfactory than a factory-produced job.

[t was after the above points had been
discussed that we recently decided to carry
out a few experiments in order to see to
what extent a reasonably good car-radio
outfit conld be produced without going to
any great expense. One of our number
had for some time been nsing a straight-

forward type of four-valve battery superhet.

with A.C.-type indirectly-heated valves,
the filaments being fed from the car battery
by making connection to the negative
terminal and to the bus-bar inter-cell
connector between the second and third
cells—in order to obtain the correct
voltage of 4. For H.T. he employed a
double-capacity H.T. battery and results
were commendably

Another of our mewnbers had consistently
used an ordinary four-valve (H.F., Det..
LF. Class B) portable, not differing
greatly from the well-known PracricAL
WireLEss ‘ Featherweight ” receiver. He
explained that he had found that the self-
contained frame aerial was not very suc-
cessful in itself, due to the directional
effects, and also because of the screening
provided by the metal bodywork. How-
ever, he had overcome this trouble by
fitting a 12ft. length of rubber-covered
flex to the underside of the roof, this being
arranged in zig-zag formation. The car
battery had again been used for L.T. by
taking a tapping at 2 volts, so the earth
connection was automatically made to the
chassis.

Interference Suppression

In neither case had it been found neces-
sary to screen the receiver, provided that
interference suppressors were fitted in the
ignition circuit. A set of Belling-Lee sup-
pressors was used, although other makes
such as Dubilier were found equally
effective. Incidentally, the total cost of
these for a four-cylinder car is 15s. 6d..
which is very reasonable. The set includes
four resistances, with easy-fitting terminal

clips for including between the plugs and
their connecting leads, a similar resistance
sor including between the centre terminal
of the ignition distributor (coil ignition)
and its connecting lcad, a metal-cased
fixed condenser for connecting between the

i 5// 77@( gy.wrm&nfw;

positive dynamo terminal and the frame
of the car (negative terminal on those cars
with positive earth), and a condenser for
connecting between the H.T. terminal of
the coil and the chassis. The general
arrangement of these is shown in Fig. 2.

It was found after a considerable amount
of careful experiment that the inclusion
of the resistances had little or no effect
on the running of the engine—in spite of
arguments which have at different times
been raised to the contrary—althongh it
uns found worth while to advance the
ignition timing very slightly. This, no
doubt, is due to the minute time lag which
the resistances introduce. Tt is also worth
mentioning, for the benefit of those who
have not seen these suppressors, that they
can be fitted in a few minutes, and that
the carth or chassis connections from the
condensers are made automatically through
the metal cases and mounting brackets
with which they are fitted.

 Parasitic ”’ Interference

We did find in the course of our recent
tests that a certain amount of interference
was sometimes experienced in spite of the
suppressors, but this was due to dirty

contacts in the make-and-break. to the
dynamo brushes not bedding-down properly
on the commutator segments, or to bad
connections in the electrical circuit as a
whole. Additionally, it was noticed that
the electric windscreen wiper was inclined
to cause a little tronble, and that, occa-
sionally, friction between different parts of
the bodywork resulted in a few *“ scratch-
ing ’’ noises.

The windscreen wiper could be silenced
if this were consid necessary by con-
necting a 25-mfd. electrolytic condenser
between the terminal of the wiper motorand
the windscreen frame ; connecting the posi-
tive condenser terminal to the motor terminal
for a negative-carth system, or tice versa
for positive earth. Noise caused by body-
work friction could always be overcome
either by tightening the parts which wero
rubbing or by lightly smearing them with
graphite grease. A certain amount of noise
18 inevitable when the direction indicators
are operated unless one takes the troublo
to fit condensers betwecn the contacts.
but this is never an important matter.
The point is, of course, that any contacts
which are *‘ made ”’ and ** broken ”’ cause
a small amount of radiation unless a con-
denser is connected between them to
‘“ absorb *’ the current surge, whilst rubbing
parts tend.to generate a small amount of
carrent due to electrolytic action.

The Aerial

Before tackhng the new set itself we
decided to *“ pool >’ our experiences of acrial
and earth systems and allied matters.
One had found, for example, that the best
form of aerial was one consisting of a strip
of * Pix >’ aerial tape fixed round the outside
of the roof with the lead-in taken betwecn

Fig. 1.—Some of the types of car aerlal which the Experimenters tried. The most suitable
should be found by experiment.



640

PRACTICAL AND AMATEUR WIRELESS

February 13th, 1937

the top of the door and the door frame;
another preferred the zig-zag arrangement
of insulated wire inside the roof, as men-
tioned above; another had obtained good
reception from a sheet of perforated zine
mounted underneath the wooden running-
board on small insulators; another pre-
ferred a sheet of copper zauze {(he had
rather expensive tastes) tixed on the under-
side of the roof; yet another excellent
arrangement was said to be obtained by
means of a 12ft. length of insulated wire
arranged as a V between the underside
of the running-boards and the tail of the
body, the lead-in being taken from the point
of the V near the tail. For the last-men-
tioned arrangement it was claimed that
interference was  redueed due to the
“dipole " system. Our *‘ highly-technical ™’
member who preferred this arrangement
explained something about the fundamental
wavelength of the interference being just
alove 7 metres. and said that the use of a
half-wavelength aerial cansed the inter-
ferenee to be cancelled out, We others
looked very knowledgeable, even if we
were not quite clear on the techniealities,
although somebody did say that it was
improbable that the fundamental wave-
length would be the same for all carz. In
the end. we came to the conclusion that it
was best to try different aerial systems on
cach particular car, and this secmed to put
i stop to further argument. Fig. 1 shows
some of the suggested acrials.

What Circuit ?

When we came to diseuss the most suit-
able type of reeeiver it lovked as though
trouble would start again, for although one
‘““went for” a six-valve superhet with
delayed and amplified A.V.C.. another
preferred a simple four-valve ' straight”’
cirenit without any of these ‘‘ new-fangled
refinements,  In the end a eompromise
was struck by our agreement to try out
a modification of the famous Pracrican
AND AMATEUR WIRELESS “£3 Superhet ’—
A.C. version, with the addition of a simple
form of A.V.C. Nobody eould give any good
rcason why this should not prove satis-
factory for reception of the local stations

and Dfitwich, so that point was settled.
The reason for deciding on the A.C. version,
by the way, was that it was agreed that
indireetly-heated valves were more robust
than battery valves, and that they provide
a greater degree of amplification. In
addition to this, it was considered that the
A.C. circuit was more readily adaptable

that the set should be * joint property.”

‘I'hat settled that point, and it was agreed
that, in the first place, set and speaker
gshould be separate.

Then remote control?  TIf the object
were to receive several stations the tuning
knob must ke cither on the stecrinz-wheel,
or somewhere near it, Lut if vwe should Le

SUPPRESSOR KESISTANCES
CONNECTED ¥ FLUG LERDS @;
5 \

Fig. 2. — This
illustration shows the
principal  points al
which  suppressors

should be fitted to the
engine. Connection of
the two condensers
varies slightly accord-
ing lo the electrical and
ignition equipment of
the car, but the general
arrangemen! shown is
usually effective. Bet-,
ter dynamo suppression
can sometimes be ob-
tained by connecting
the condenser to the
positive brush.
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for use with the vibrator unit, which it
had been decided to employ.

Self-contained or Separate Speaker ?

The next *‘spot of bother ”’ arose when
the question of whether or not the speaker
should be built into the set or mounted
separately, and also whether a remote
tuning control shonld be employed. 1f the
receiver and set were all in one unit, that
unit would be fairly big, so that difficulty
would arise in accommodating it in the
‘“baby ”’ Austin, which one of us was
running—and it was a foregone conclusion
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content with two or three programmes, it
would be good cnough to have the con-
denser knob beneath the dashihoard, whers
it could be rcached quite easily when the
car were stopped. Temporarily, the matter
was «dropped, it being agreed that, if
neeessary, remote control coyld be added
later.

Well—we had intended to tell you some-
thing about the set, but as we have ex-
hausted the space placed at our disposal
by the Editor, we must leave that until
next week.

Until next week !
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MORE ABOUT A.V.C.:

(Concluded from last week’s issue) ‘
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EDINARY A.V.C, whether of the
O simple or delayed type,’cannot coun-
teract the fading to a great extent.
IPading and distortion would be noticcable,
but it is surely better to put up with
reduced volume for a little while than to
liave the original volume restored, but with
severe distortion.

Delayed A.V.C. seems to have all the
advantages and none of the snags. By
its usc. the sensitivity of the receiver is not
impaired, and the control will be more level
the greater the delay. Carc must be taken,
however, to see that the last 1.F. valve can
deliver the voltage required without over-
loading, and it is, therefore, often necessary
to apply only one fraction of the A.V.C.
to this valve or even to operate it with
fixed bias only. With this cxception, it is
best to control as many valves as possible,
and in general at least two valves must be
controlled.

So far we have not considered the uses
and values of the decoupling condensers
and resi-tances used in A.V.C. eircuits. A
glanee at any of the circuits will shuw that,

developed across the A.V.C. load resistance,
there is not only a D.C. voltage but, super-
imposed on this, there is also an H.F.
voltage. These H.F. voltages must not be
allowed to reach the grids of the controlled
valves and are, therefore, smoothed out
by a condenser-resistance combination, in
just the same way as we use a decoupling
resistance and condenser in the anodes of
amplifving valves to remove hum, and
prevent interaction and instability.

The Main Object of Decoupling

The primary object of the decoupling
arrangement, however, is to introduce a
time lagin the A.V.C.in order to reduce the
effect of the modulation on the bias of the
controlled valves. The time constant
obtained (whichisa product of the values of
the condenser and resistance) varics between
one tenth and one tifth of a second, that is
tosay, the time taken to charge up and dis-
charge the condenser can be made to vary.
In this way, the A.V.C. ecan be made very
sluggish, or very fast. With a large time

constant, and therefore slow A.V.C., inter-
station noise is greatly reduced because the
set has been tuned from one station to
another before the A.V.C. volts have been
discharged. A disadvantage that will
be immediately apparent, however, is that
quick fading will not be counteracted. On
the other hand, with a low time constant,
even very quick fading (of (he sort en-
countered on short waves) is carily con-.
trolled, but the sct becomes very sensitive
immediately itisslightly off tune, and atme-
spheric noires are greatly amplificd.

It will be noticed that all the circuits
given .are for use in a superheterodyne
receiver. , Thisis because, in a straight set,
at least two, and preferably thrce H.F.
stages, are necessary in order to be able to
cffect any control worth while. Certainly the
voltage at the detectoris much greaterin a
superbet than in a straight sct.  Another
disadvantage is that the tuning condenser
preeeding the detector may not be earth d
except by the usc of a special circuit which,
in the cage of a mains recciver at any
rate, scems to introduce a good deal of hum,
and extra serecning is necessary. Also due
to the fact that the full H.IF. yoltage is
applied acioes the detector grid leak in a
straight rcceiver, a much more eflicient
H.F. filter is 1cquired than in a superhet,
and the cieuit again  becomes  very
complicated.
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Supplying the
Grid Voltages

The Principles and Use of Crid Bias; Making the
Crid Negative or the Cathode Positive ; *' Automatic”’
Bias for Battery Sets

LMOST every valve in a modern
receiver requires grid bias, and
problems sometimes arise concern-

ing the best method of providing the
necessary negative potentials. In the case
of low-frequency and power valves the
negative bias is required in order to cause
the valves to operate on the straight
portion of the characteristic curve. For the
benefit of those to whom these curves are
still something of a mystery, it might be
cxplained that the latter statement simply
means that the valves must be operated
in such a manner that they give pro-
portional amplification to signals of dif-
ferent voltage levels. In other words, if
the signal voltage is doubled, the output
from the valve should be doubled, and
80 on.

The Power Valve

In nearly every instance the grid-bias
voltage requircd by low-frequency valves

PRACT_ICAL_ 'AND AMATEUR
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possible G.B.  voltage ' 2
consistent  with good
quality. This is because

an increase in grid voltage
results in a reduction in
high-tension current, and so in a saving iin
upkeep costs. As an example, a typical
high-efticiency small power valve passes
6mA when the H.T. voltage is 120 and the
bias voltage 4} ; by inereasing the bias
to 6 volts the current is reduced to less
than 3 mA. And in many cases, when the
valve is not called upon to deliver its maxi-
mum output, results are quite satisfactory
when using the higher G.B. voltage.

Positive Cathode

The circuit shown in Fig. 2 is similar
to that in Fig. 1, except that it is designed
for mains operation, indivectly-heated-
cathode valves being used. An entirely
ditferent method of biasing the valves is
used, a resistance being included between

Krr
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Fig. 3.—This circuit shows how * automatic '’ bias can be provided
Jor the output valve in a simple threc-valve batiery circuit.

is gcnerally given in the makers’ instruc.
tions, but it can be calculated by dividing
the voltage required by the anode current
of the valve, and multiplying the result by
1,000 (to change the current in mA to
amps.).

Detector Bias

We can now turn to the other valves
in the circuit. Normally, the detector
valve does not require a negative bias,
but when a pick-up is used, and the valve
is made to act as an amplifier, bias is
necessary. That is the reason for the
tapping marked G.B.1 in Fig. 1, and
the resistance marked R.4 in Fig. 2. The
bias generally needed is about 1} volts,
and for nearly all indirectly-heated detector

Fig. 1 (left).—
The bias circuits
of atypical four-
valve  superhet.

Fig. 2 (right).—

Bias arrange-
menls in a mains
circuil corres-

ponding to that

is fixed, according to the H.T. voltage and
the particular valve. The supply of this
(tapping G.B.2 in Fig. .1) does not often
present any difficulty. When the set is
battery operated, and ‘‘ automatie ”’ G.B.
is not provided, it is merely necessary to
take a lead to a tapping point on the grid-
bias battery, the positive terminal of which
is connected to H.T.—, L.T.— and the
valve filament. The result is that the grid
of the valve, which is joined to the G.B.
battery through the secondary of the
L.F. transformer, or through a grid leak
when using R.C. coupling, is made negative
in respect of the filament. A bias voltage
of betwecn 4} and 9 is generally required
by battery-operated valves, and the appro-
priate figure for different high-tension
voltages is given on the makers’ instruetion
sheet. It is worth remembering, however,
that it is always wise to use the highest

; $ 25000 -
n Ga-2 @ 68
=
Ga-3

68-1 9 » shown in Fig. 1.

the cathode of the valve(which corresponds
to the filament in a battery valve)
and the H.T.— and earth line. As
will be understood, high-tension current
flows through the resistance and from
that to the cathode, and so on to the
anode of the valve. In passing through the
resistance a voltage-drop occurs, the extent
of this being dependent upon the amount of
current passing and the ohmic value of the
resistance. As a result of the voltage-drop,
the end of the resistance connected to the
cathode becomes positive in respect of
the earth line, to which the grid is ‘‘re-
turned.” In other words, the cathode is
made positive ; this is just tho same as
making the grid negative, because it means
that the grid is made negative in respect of
the cathode. This is a little point which is
often misunderstood.

The correct value of the bias resistanco

valves this can be obtained by using a
1,000-ohm bias resistance, as indicated in
Fig. 2. It will be seen that, although bias
is required only on ‘‘ gram.,” the resistance
is permanently in circuit. The point to
observe, however, is that the grid leak is
connected to the cathode and the pick-up
to earth ; in consequence, the grid is nega-
tive in respect of the cathode only when it is
joined to the earth line through the pick-up.
A parallel case is found in Fig. 1, where the
grid is connected to the bias battery only
when the radio-gram. switch is turned
to the “ gram.” position.

Variable-mu Bias

With regard to the intermediate-fre-
quency and pentagrid valves shown in
Fig. 2, a variable bias voltage is gencrally

(Continued overleaf)
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SUPPLYING THE GRID VOLTAGES
(Comtinved from previous page)
required so that the variable-mu properties
of these valves can be employed. In both
Fig. 1 and Fig. 2 it is- assumed that the
same bias voltage is to be applied to these
two valves—and that is satisfactory in
most cages. Because of this, both grid
eircuits are joined together, although
decoupled one frgm the other—by means
of two .1-mfd. megohm resistances in Fig. 1,
and by means of two 500-ohm resistances

(R.1 and R.2) in Fig. 2.

In the battery circuit, the variable bias
voltage is obtained through the potentio-
meter connected between tapping G.B.3 and
carth in Fig. 1; and by means of the
varable resistance marked R.3 in Fig. 2.
As the various resistances must not impede
the free flow of high-frequency currents,
they are by-passed by means of .01-mfd.
non-induetive condensers in both circuits.
Incidentally, it should be explained that the
bias connections shown in Fig. 2 are not
necessarily complete, because they are
sometimes coupled with the potentiometer
circuit employed to feed the screening
orids of the valves. This does not affect
the basic circuit, however.

“ Automatic”’ Voltage
It is frequently considered desirable to
use ‘‘automatic” grid bias in a battery
receiver, the bias being obtained by the
voltage-drop across a resistance, as it is in
the mains circuit. Thisis easy enough where
the low-frequency valve is concerned, but
there are many difficulties which arise when
variable voltages are required for variable-
mu control. In fact, when there is more
than ong valve which requires a variable
(;.B. voltage, the problem is well-nigh
impossible of satisfactory solution. But
when there are no variable-mu valves, or
even when there is a single one which
a small current by comparison
with the other valves in the receiver, the
matter is not generally unduly complicated.
Fig. 3 shows the skeleton circuit of a
‘‘ non-variable-mu ” H.F.-Det.-Pen. re-
ceiver in which *‘ automatic’’ grid bias is
obtained by means of the fixed resistance
included between the H.T.— and L.T.—
terminals. The object of this resistance
is to provide a voltage-drop in exactly
the same manner as do the bias resistances
in Fig. 2. An important difference is that
the H.T. current for all of the valves passes
through it, instead of the current for one
valve only. Thus, the value of the resist-
ance must be calculated by dividing the
required G.B. voltage by the total H.T.

current and multiplying the result by
1,000. As an example, it can be assumed
that the H.T. currents quoted .by the
makers as being required for the valves
are: 5 mA, 2mA and 10mA respectively,
or 17 mA in all; also that the bias voltage
required for the output valve is 4}. This
means that the correct value for the resist.
ance is approximately 260 ohms. In
practice, & 250-ohm component would be
used, as being the nearest standard rating ;
this would be perfectly satisfactory because
a small amount of tolcrance is permissible
due to the fact that the resistance is partly
self-compensating.

Bias Resistance
1t should be noted in passing that the

have some difficulty in finding this, since
it would involve either the taking of
measurements—by means of a milliam-

meter—or finding the actual figures
from the characteristic curves of the
valves.

When the bias resistance required does
not approximate in value to that of a
standard component, or when it is desired
to over-bias the valve on weak signals,
it is generally satisfactory to cmploy a
variable resistance and regulate this to
the highest value possible without intro-
ducing distortion.

“ Automatic ”’ Variable-mu Control

If it were required to use variable:mu
control in the ecircuit
shown in Fig. 3, fairly

satisfactory results could
be obtained by following
the oonnections given in
Fig. 4. A potentiometer is
used in place of the fixed
resistance, the slider being
connected to the grid circuit
of the first wvalve, in a
similar manner to that
shown in Fig. 1. There
are a few difficulties here,
however ; first, use

250-ohm potentiometers are
not generally ‘'available. This
objection could be met by

using & §00-ohm potentio-
mcter in llel with a
500-ohm ed resistance,

Fig. 4—A method of obtainin
* aufomatically.”
and these are described in the text.

bias resistance is shown as bcing by-
passed by a§25-mfd. electrolytic condenser.
This is not absolutely essential, but it
allows free passage of low-frequency
currents, so preventing low-frequency
instability. Another point is that when
considering the current passed by the
various valves and the bias voltage re.
quired, these are taken at the maxiumm
H.T. voltage, since the makers do not
normally quote the H.T. current at other
voltages. A slightly higher degree of
accuracy would obtained by taking
the figures which apply at the particular
H.T. voltage used, but the beginner might

fixed and variable bias

There are disadvantages in this arrangement

or, better still, by using a
50,000-ohm  potentiometer
in paralle] with a 250-ohm
resistance. In both cases
the tapping of the
potentiometer would be
used to feed the variable-
mu valve,

The second objection is that as the bias
applied to the first valve is varied the anode
current of that valve is also varied. The
means that the current passing through
the resistance, and hence the voltage-
drop across it, is. caused to change as the
volume control is operated. In turn, this
results in a variation of the bias applied
to the low-frequency valve. Provided
that the change in current is confined to
2 or 3 mA—and it usually is—this need not
be considered as a serious disadvantage,
because the change in bias to the output
valve would not vary more than a small
fraction of a volt.

New Photographic Services for the
U.S.S.R.

E understand that the Soviet Union
intend to put into operation, during

the present year, seven new telephoto-
graphic transmission lines. It will then
be possible to transmit to Moscow over
the radio and telegraph any diagrams,
portraits, drawings and other documents
from Alma-Ata, Tashkent, Sverdlovsk,
Baku, Thilisi (Tiflis), Irkutsk and Khaba-
rovsk. By the end of the year new powerful
television centres will be opened in Moscow
and Leningrad. In both these cities
apparatus will be installed for general
demonstrations of television programmes
on a screen the size of a postcard. The
television centre in Moscow will be equipped
with powerful ultra-short-wave transmitters
intended for the demonstration of entire

performances and sound films. At
the same . time, the output of high
ooni-

quality television reccivers will
menced.

PO DD | ) D R G 1 -

{TEMS OF INTEREST)

Interference by Medical Apparatus

NE of the worst forms of interference
which is troubling manufacturers of
television receivers is that caused by
medical diathermic apparatus. i
apparatus is actually a small transmitter
working on a wavelength similar to that
used for television, which radiates energy
for curative purposes. A stray radiation
from a powerful apparatus can be picked
up by a television receiver a hundred
yards away, and manifests itself in the
form of a wide band with black serated
bars or edges, which occupies about two-
thirds of the total screen. At the present
time nothing can be done at the receiver
end to minimige this interference, other

than to move the aerial to a more favourable
position,

Extending Ulwa-short-wave Sound
Transmissions
A PROJECT . is afoot whereby the
\ ultra-short-wave sound transmissions
which have proved of such excellent
quality may be extended, Tests are to be
undertaken to see whether one or more of
the normal B.B.C. sound transmissions can
be radiated from an ultra-short-wave
transmitter at Broadcasting House, or,
alternatively, use the equipment installed
at Alexandra Pal This will give those
people with ultra-short-wave sound sets an
opportunity of listening to first-class
quality reproduction. If this experimient
proves successful, it is possible that other
ultra-short-wave radio transmifters will
bo established in the provinces, and these
can then eventually be used in the various
regions where television stations arc to be
crected,
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Good Out of Scotland!
l WAS wrong when I said that

few good things came out of
Scotland. I must withdraw that. I
have learned better and must apologise
to my Scottish friends for straying
in my technical juvenescence from
the paths of rectitude and veracity.
1 am caused so to retract my remarks
because I read in the paper that at a
meeting of schoolboys they unani-
anously decided to ask the B.B.C. to
ban crooning. There’s perspicuity
and perspicacity for you ! An English-
man (note, my dear Scots, the subtle
distinction between Englishman and
Britisher) is well past the age of
maturity before he realises that croon-
ing is a bum art, as our Yanks would
say. My thanks also to many Scots
who have sought to complete my
education by telling me how little
I know about history. But, then,
what do they know of Scotland
who only Scotland know? T have
not had one letter from a Scot resident
in England ; they evidenty when in
Rome do as Rome does, and forget
.their hatred of the English which is
manifest from so many of their letters.

The Coronation Not to Be Televised

FTER all*the fuss and bother
about televising the Coronation,
1 learn that it has been decided not
to do so. Why? Are there technical
difficulties in the way ? Are not the
television engineers equal to this
simple task? Are there political
reasons against it? I am all against
national flummery, and am fixed in
my belief that this country has had
far too much of it in the past five
years, but a Coronation only happens
once or twice in a lifetime, and
therefore does not come within that
" classification.

One critic ingenuously remarks in
supporting the B.B.C.’s policy in not
televising it, that it would only appeal
to those lookers living in London,

i

and they are
within a twopenny
bus ride of the
ceremony  itself.
This critic does
not deserve a hat through which to
talk. Old people are wiser to-day than
to wish to be herded about like cattle
in a field to watch a ceremony
which may not last many minutes
from their point of observation.

They would prefer to watch the

ceremony from the comfort of their
own homes, and with the additional
advantage that they would see flashes
from various points of the Coronation
course. Is it, therefore, part of a plan
to drive the public to see the Corona-
tion in order to attract the largest
crowd possible? That is, indeed,
a very laudable object, for His
Majesty’s subjects are anxious to
demonstrate their loyalty and fealty.
I am considering elderly folk who
would love to be present, but do not
feel cqual to the crush ; or perhaps it
is that the authorities feel that there
are not sufficient television sets in
operation to make the broadcast
worth while, Here again, the actual
number of sets in use would not be
a true index of the number who would
actually see the programme. If
there are only 500 tclevision scts in
use in London, at least 25,000
people would see the programmes,
I hope it is not too Jate for the
authorities to change their mind.

Longevity of Volume Controls
.B., of Parkstone, referring to my
grouse about volume controls,
mentions one for which he paid
gs. 6d., and which he fitted five years
ago to the A.C. Super Sitty. It
has never been removed from the
set, he says, and it has never given
any trouble. It does not crackle and
works as smoothly and silently as
when it was new.

Tempo Rubato
ROM a daily paper: “ Tempo
Rubato I may perhaps be
permitted to remind you is robbed

o
w1elenagil

or stolen time, meaning a slight
deviation to give more expression by
retarding one note and quickening
another, but so that the time of each
bar is not altered in the whole.
. . . In a book on symphony published
in 1916 1 discovercg this definition
of rhythm : *The swing or lilt of the
music ; certain movements, as, for
example, the first allegro in Beet-
hoven’s Seventh Symphony, are much
more rhythmic than others.”” I
am glad to know this, as a journalistic
friend of mine with a few stock clichés
would have said. The correspondent.
who sent me the above cutting says
that jazz bands give him the im-
pression of a blacksmith’s shop in
the middle of the Zoo. What an insult
to a blacksmith’s shop in the middle
of the Zoo.

Television Inventions

OW is the time for the enthusiast

to try his hand at television. I am
very intrigued with the experiments
which apparently may be undertaken
in the ﬁpcld of mechanical reception,
and I have had one or two shots at
it myself. I must admit I have not
been very successful, but it would
be interesting to know whether any
readers have tried experiments in
this direction, and if so, with what
results. The cathode-ray apparatus
is expensive, and no doubt this
prevents many from trying their
hand at building a receiver. The
original disc receiver, such as we
used for go-line pictures, is definitely
out of the question. But what about
combinations of discs, or lenses and
discs, or even the mirror-drum plus
disc? The fact that one of the
television systems has a definition
of 240 lines leads one to suppose that
some form of multiplier (eight times
the original g0 lines) should give
some results, although admittedly,
when trying to gct the interlaced
type of picture with a definition of
405 lines there may be complications.
I should like, however, to hear from
amateurs who have tried to do
something about this.
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New Gramophone Records
NO doubt hundreds of experi-
menters are interested at the
announcement that the sound-on-film
method of recording for home use
has now been perfected, and that
before very long the apparatus will
be on the market, I understand that
a complete all-wave radiogram will
be sold at about 30 gns., and that
the records will cost about 10s. 6d.
and 21s., the former playing for
about half an hour, and the latter for
an hour. The material is not standard
cinema film, but a special material
which is much cheaper to produce,
but the ordinary method of repro-
duction (via a photo-electric cell,
etc.) is employed. If the amateur
can do his own home-recording on
this arrangement (direct from the
radio programmes) I can see some
interesting possibilities. I can also
see some drawbacks, but perhaps I
had better not mention these. We
shall, at least, be able to record the
whole of the Saturday Music Hall
programme (when all of it is worth
recording) and listen to it on Sunday

.and on the other -days when uplilt

programmes are in force. And how
fine to be able to listen to a com-
plete opera, without surface or back-
ground noises.

Interesting History
MR. E. J. CRAKER, of South
Norwood, wonders if any
reader can dig up anything prior to
the following extract from Addison’s
Spectator No. 241, Dec, 6th, 1711:
“Electric Telegraph Anticipated.
Strada, in one of his effusions, gives
an account of a chimerical corres-
pondence  between two friends
by help of a certain lodestone, which
had such virtue in it that if it
touched several needles, when one
of the needles so touched began
to move, the other, though at
never so great a distance, moved
at the same time and in the same
manner. He tells us that the two
friends, being each of them possessed
of one of these needles, made a kind
of dial plate, inscribing it with the
four-and-twenty letters in the same
manner as the hours of the day are

marked. They then fixed one of

the needles on each of the plates in
such a manner that it could move
round without impediment, so as to
touch any of the twenty-four letters.
Upon separating from one another
into distant countries, they agreed
to withdraw themselves punctually
into their closets at a certain hour
of the day, and to converse with one
another by means of their invention,
Accordingly, when they were some

Speaker Connection
HEN a constructor converts  his
battery receiver for all mains
operation he often wishes to relain the
speaker that was used in conjunction with
the batlery valves. Although it is possible
that the speaker would give satisfactory
results when connected in the anode circuit
of the mains output valve, it is unsafe to
make this connection in all cases, Small
bermanent magnet speakers designed for
use in conjunction with battery type valves
usually have a small output transformer
attached, and the primary of this fis
designed to carry an approximale maximum
current of 30 mA. Mains pentodes and
power valves have a higher consumption
than 30 mA, however, and therefore the
transformer primary winding is liable o
burn out if connected direct to the speaker
sockels.

Parallel Connection
IF a small speaker of this type is to be
used, the safest procedure is o
connect an L.F. choke having an inductance
of 20 to 30 henries and a current carrying
capacily in excess of the mains valve
consumption in place of the speaker. The
valve anode end of this may then be
connecled via, a 2-mfd. condenser lo one
of the speaker leads, with the other speaker
lead connected 1o H.T.—. Apart from
the damage which direct connection is
likely. lo make to the speaker transformer,
the output valve can also be damaged due
lo the application of screen vollage after
the anode circuit has been broken,

Pentagrid or Triode-Hexode ?
HE  triode-hexode  valve ts very
commonly used as a frequency
changer nowadays, but it does not seem
to have ousted the pentagrid. It is claimed
that the triode-hexode is more efficient than
the pentagrid and that it is also more
suitable for use in short-wave receivers.
In short-wave sets it is advisable to use the
triode-hexode if it is desired lo tune below
approximately 16 metres, but above this
wavelength the pentagrid is quite as
effective in  practice, Although it 1is
customary lo tune the oscillator grid circuit
of the pentagrid and the oscillator anode
circuit of the triode-hexode, both valve types
will work with either the grid or anode
circuit tuned, and they may be tnierchanged
without allering the wiring of the valve-
holder.  Experimental work is therefore
very easily conducted, When substituting
a pentagrid for a triode-hexode permanently,
however, the anode and screem voltages
should be carefully checked,

hundred miles asunder, each of them
shut himself up in his closet at the
same time appointed and imme-
diately cast his eye upon his dial
plate. If he had a mind to. write
anything to his friend, he directed
his needle to every letter that formed
words which he had occasion for,
making a little pause at the end of
each word or sentence to avoid
confusion. The friend, in the mean-
while, saw his own sympathetic needle
move itself to every letter which
tnat of his correspondent pointed at.
By this means they talked together
across a whole continent, and con-
veyed their thoughts to one another
in an instant over cities or mountains,
seas or deserts,”

All Waves

HY is it that several of those

listeners who have recently
bought all-wave receivers say that
short-wave reception is unsatisfactory ?
We amateurs who have been using
short-wave sets for many years merely
chuckle, -but I am afraid that we
often miss the B.C.L.’s point of view,
First and foremost is the fact that
we know how to operate a short-
waver ; how to turn the knob very
slowly; how to recognise a tele-
phony transmission as it is tuned in ;
and when to turn the tuning knob
backward again after a.transmission
has been * passed.”

Another " point is -that we have
lcarned that certain wavelengths are
more productive of good signals at
certain times of day. For example,
the 1g-metre band is generally best
during daylight.  Near dusk the
25- and gi-metre bands are better,
whilst late at night, signals generally
“‘ come over > better on wavelengths
from g0 metres .upward. .

The listener’ who is accustomed to
medium- and long-wave reception
only is inclined to expect too much.
He thinks ‘that because signals from
all over the world can frequently be
received at excellent strength, recep-
tion should be as reliable as that from
the local station. He also overlooks
the fact that interference is more
noticeable—especially if a suitable
aerial system is not employed-—without
appreciating that if “wanted ** short-
wave signals travel better than those
on the higher wavelehgth, the “ un-
wantéd ” signals must behave some-
what- similarly. A little patience
and practice in tuning, combined
with the use of one of the many anti-
interference aerials, would do much
in showing many of those who are
inclined to decry short-wave reception
that they are blaming the set instead
of themselves.
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THE TIME BASE

The Theoretical Considerations and Practical Methods of Assembling this Section of

the Television Receiver.

HI. most fascinating section of the
complete television receiver is un-
doubtedly the time basc, as it is

this which gives to the spot on the screcn
of the cathode-ray tube the correct move-
ment to trace out the complete picture area,
venerally referred to as the ‘‘ format’’ or
“raster.”” Under the present system two
different types of movement are required.
For the Baird system the spot must travel
from the top left-hand corner of the screen
across to the right, rcturn to the left-hand
side at a point slightly lower and travel
across beneath the preceding course,
This process must be repeated so that a
complete picture format. is built up con-
sisting of 240 lines, one below the other
(Fig. 1), and 25 of these complete picture
arcas must be completed cach sccond.
The distance traversed by the spot (and
which forms a line owing to persistence of
vision and slight time lag in the fluorescent
material from which the screen is made up)
must be adjusted by means of the time
hase so that the complete arca possesses
a ratio of four horizontal to three vertical,
and there must be 25 picture traversals
per second.

With the E.M.I. system, however, two
separate frames are built up. cach of 202.5
lines, and these are interlaced. This means
that the spot first travels along as in the
Baird picture, but when it returns to the
left-hand edge of the picture it drops
lower than in that system. If the lines were
nuinbered we should find that the first
traversal would be on line number 1, but
the next would be on number 3, and the
next on 5, and so on. When the format is
completed, the spot returns to the begin-
ning of the space where line number 2
should be, and when this is completed the
next line is in position number 4. Thus the
complete picture is built up of 405 lines
and the frequency of the complete picture
is also 25 complete frames per sccond.

Trigger Circuits

The movement of the spot is caused by
potentials applied to two sets of plates,
arranged in pairs at right angles to each
other inside the cathode-ray tube, and the
clectron stream passes between thesc. The

By W. J. DELANEY

function of the time base is to apply

necessary varying potentials to the de-
flecting plates, as they are called, and thus
there must be four separate outputs in the
time base, cach working correetly in order

The G.E.C. Television Receiver.

the panel controls are reduced to a minimum,

and a prolecling cover is provided for the
end of the C.R. tube.

Note that

to give tho spot its corrcet movement.
This is carried out, in its simplest form, by
the discharge of a condenser, and there arc
in use at the present time two separate
systems for cffceting the movement. The
nore usual system employs a gas-discharge
tube, or gas-tilled relay, between the anode

and cathode of which is connected a fixed
condenser.  When a voltage is appliced
across the condenser it commences to
charge up, and at a certain value, it dis-
charges across the relay or discharge tube.
The gradually rising voltage is applied to
tho dcflecting plates, and naturally the
capacity of the condenser is critical, as it
is this which governs the time taken to
reach a certain value, as well as the
maximum voltage which is obtained.

Hard Valves

The above description is necessarily brief
and non-technical, but it deseribes the
funetion sufficiently well to understand the
complete time-base circuit. An alternative
system is the subject of a patent taken
out by the Cossor Company, and in place of
the gas-discharge tube an ordinary wireless
valve is employed. This consists of an
ordinary H.F. pentode which is used in
conjunetion with an ordinary triode. The
condenser is connected between anode and
cathode of the triode valve, and the grid
of this valve is joined to the anode of tho
pentode. The anode of the triode is also
connected to the grid of the pentode. When
the condenser is totally discharged the
cathode of the triode (which is connected
to the anode of a further valve in the time-
base circuit) reccives the same voltage as
its anode. As the condenser commences
to charge the voltage on the cathode of the
triode drops with the changing differenec
in potential across the condenser, and as
soon as it reaches a value slightly positive
compared with the grid anode current will
commence to flow. This in turn causes the
anode voltage to fall and the pentode
receives a corresponding negative potential.
The effect of this is to speed up the rate
of discharge, and consequently this circuit
works very rapidly, and is slightly cheaper
to censtruct than the gas-discharge typec.
It is true that certain additional valves arc
needed in the hard-valve time base in
order to obtain maximum results, but these
compare with the push-pull valves generally
cmployed to obtain a balanced output in
the gas-disecharge circuit, and it will be
found that the general cost of construction
is lower, and the cfficiency is higher, when
the eorreet values of the various components
and the correet working voltages are
obtained.

Constructional Details

The eireuits briefly described above have
to be duplicated for the two sets of plates,
and naturally it is imperative to avoid
interaction between the two sections.
They may be built end-to-end, or side by
side with a fair separation to avoid inter-
ference between leads and components. It
is also necessary to use separate voltage
supplies for certain of the valves to avoid
interaetion and other defects. The section

(Conti::ued overleaf)
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Fig. 1.—The above diagram shows how the picture area of th: ° . T
Baird System is buill up in a regular manner. Each line is e L.
Jormed immediately below the preceding one, and il is claimed that s '

the alternative system shown in Fig. 2 avoids flicker.
line shows the ourse of the spol in ils return to the commencement of

the picturs area.

The dotted

Fig. 2—How the lines are inlerlaced to build up the screen in

ths case of the Marconi-E.M.I. transmissions.
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(Continued from previous page)

which controls the line movement must
be built with a very low capacity to carth.
and therefore it a metal chassis is emploved
some care is nccessary to ensure that con-
densers and leads are kept well clear of
the surface. Failure to do so will shorten
the length of the linc traverse. A number of
adjustable controls will have to be fitted,
although certain of these may be arranged
so that they are convenicnt to adjust when
the circuit is first put into operation, when
they may be left alone until some change in
valves or other components renders it
necessary to readjust them. Of these
there will be the line amplitude and line
frequency, as well as corresponding controls

PRACTICAL AND AMATEUR WIRELESS
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on the picture side. There may be an
additional control to regulate the input
from the radio receiver, unless a gain
control is fitted in the LF. circuits to
regulate the signal strength. A switeh
will have to be fitted to make thec necessary
change in condensers for use on the two
systems of transmitting, although when the
B.B.C. adopt a single system this adjust-
ment will be avoided. 'The leads from the
time base to the cathode-ray tube should
be kept as short as possible, and if a hori-
zontal tobe is desired the mounting for it
should be on the time base so that tho
holder for the tube is in a convenient
position for the connceting leads. A
better scheme is to mount the tube holder
in the centrc of the chassis, between the
two time-base circuits, when all leads will

be rendered much shorter, and the tube
will be casier to mount. This will mecan,
howcever, that a mirror or similar reflector
will have to be fitted inside the lid of the
eahinet in order to view the picture on the
end of the tube, and if you are working to a
published circuit, the conneetions to the
deflecting plates will have to be reversed
as the mirror reverses the picture. .\ final
point, which may cventnally be avoided, is
that a shelf or sereen should be placed ahove
the time base so that the valves are not
rendered visible through the glass of the
cathode-ray tube. The silvered surface
of the valves may catch outside lights and
cause brilliant patches of light in the
picture. For this purpose certain modern
tubes are blackened or enclosed in a metal
screen,

in control levels in order to give

This Standard Question
ITHIN the last few weeks
all sorts of rumours
have been heard concerning
the possibility of the Television

o)

elevision Notes |

¥ the required degree of modula-
tion.
Installation Problems

Advisory Committee coming to
a decision with reference
to the choice of a single standard for
television transmissions from Alexandra
I’alace, Unfortunately, confusion has arisen
hecause some writers have used the word
“ gystem ”’ for ‘" standard.”” Either of the
two systems now employed by the B.B.C.
iz capable of working on any given singlo
standard, so that the companies concerned
do not enter into the problem in the strict
sonse of the word. That a standardised
form of signal would be a material benefit
no one will gainsay, but any hasty or
premature choice may cause difficulties.
For example, Germany has been radiating
sicnals for three years now with their
cxperimental service, and the standard
employed is 180 lines, scanned °pro-
gressively with a picture speed of 25 per
sccond.  The authorities responsible for
television development, in, that country
arc still uncertain as to the wisdom of
making a final choice for any nation-wide
service. Again, in France, the same situa-
tion exists, while in America where con-
tinuous experiments are being under-
taken, most of tho demonstrations have
Lieen staged on a 343 line definition basis,
thc scanning being interlaced. The latest
news from that continent, howevcr, sug-
gests that the R.MLA, are keen on choosing
11} lines, this figure being recommended
to the Federal Radio Commission.

A certain measure of economy in pro-
duction costs will be effected when the time-
base generator is only called upon to pro-
vide a single type of potential variation
at the given line and frame speeds, but
apart from that the present-day television
receiver will need no alteration. In
addition, the Television Advisory Comn-
mittee have stated publicly that no question
of receiver obsolescence will become evident
for a period of at least two years. One of
the nuain ideas behind the choice of a single
standard is to provide the B.B.C. with
more studio accommodation. In any
case, it secms certain now that no public
announcement will be forthcoming until
after the Coronation. The televising of this
pageantry is expected to give the B.B.C.
service an enormous fillip, and receiver
sales should reach unprecedented figures,
while the home construction of sets will be
a material factor which is sure to increase
the number of viewers at that time,

Useful Suggestions

IN an cffort to maintain and, if ible,
increcase public interest in television,

several reasonable suggestions have been

made. One of these is that there should be
a *floating’’ daily period which would
enable events (outdoor or studio) to be
televised when the time of occurrence docs
not coincide with the normal hours of
transmission. This would be most valuable,
for the producer could plan some extremely
interesting items cither of local or wide-
spread application.  Yet another scheme
proposed is the radiation of a simple still
picture, say, a geometrie figure, at certain
stated daily periods so as to allow experi-

-
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ACH company now market-

ing television receivers has
built up au efficient department of service
and installation engineers to decal with any
problems likely to arise in connection with
cquipping homes with television receivers.
While a certain number of difficulties were
anticipated, they have not been so numerous
as at first expected. This is largely the
result of careful research into aerial design,
coupled with the devclopment of various
types of efficient feeder cables. In some
cases a dipole aerial is used with a form of
Zepp connection made up as an cflicient
signal frequency transformer to
give the necessary impedance
matching between the aerial and
the feeder line to the receiver. In

— other cases a simple dipole, with

a flexible twin wire from a split
centre point, has been all that is
required in order to ensure maxi-
mum signal pick-up from the
Alexandra Palace transniitter,
coupled with the highest signal-

4GS

=1 to-noise ratio. This simple type

431

In this Marconiphone felevision receiver a vertical tube
is used, and the image on the end of the tube is viewed

in a mirror.

menters and manufacturers to carry out
important tests. A signal of known constant
modulation levels is most uscful for this
class of work, for very frequently adjust-
ments are made to sections of the apparatus
because of picture changes which are
attributed to the receiver, when all the time
this is happening at the transmitting end.
This is particularly noticeable in film trans-
missions where changes in the density of
the pictures necessitate careful adjustments

4 of installation is sufficient in
=3 those residential arcas on fairly
* high ground well away from any

4 main road traffic. In other cases
a single strand metal - sereened
feeder has to be cmployed, the
centre air-spaced copper conduc-
tor constituting the signal feed,
while the screening is earthed and
acts as the sccond connection.
Inside acrials provide adequate
§ pick-up in some cases, and so

simplify installations very -
materially, but in others sufficient
L, A height has to be achieved by using

a mast fixed to the main chimney
breast or altcrnatively, positioned
in the garden. With the acrial
attached to the top of the mast
no difficulty is experienced. In
every case, however, it is advis-
able to link both aerial and set
by the transmission cable taken
over the shortest possible route,

: with very sharp bends or unto-
ward kinks carefully avoided. Damage
to the feeder cable will reduce very materi-
ally the signal-to-noise ratio.

NEWNES’ TELEVISION -AND
SHORT-WAVE HANDBOOK
QEORGE NEWNES, Lidy Towsr House,

Southampten Street, Strand, Leondon, W.C.2.




_ February 13th, 1937

Screening Heater Leads

HAVE found flexible gas tubing excellent
for screening heater leads and H.T.
Jeads in A.C. mains receivers. Its great
advantage is that one can get twin flex or

SOLDERED YO
CHASSIS,

Using flexible metallic tubing for screening
heater leads.

several H.T. leads through it at the same
time ; also, it is very strong and can be
fixed down by straps of metal or even sol-
dered to a metal chassis. Care must be
taken in cutting to have the ends quite
smooth. I have found that tinning them
with a liberal coating of solder finishes off
the cnds nicely. Another use is as a pro-
tector for accumulator leads from acid
spray while charging is in progress.—
JAMES CHRYSTAL (Edinburgh).

Making Cheap and Efficient Stand.
off Insulators

LASS, being onc of the best of insulating
materials, was chosen to form the
supporting pillars for the home-made stand-
off insulators shown in accompanying
sketches. A length of ordinary test tube
(stocked by most chemists) was procured
for the purpose, and cut up into short
lengths.

The main difficulty was to find a suitable
method of fixing the tube to the baseboard,
and also securing the terminal at the top.
This was accomplished by means of ordinary
sealing wax, a few burnt out fuse-bulhs,
and the bracket type of holders shown in the
sketch.

First of all, the glass bulbs of the fuses
were broken, and the remnants of glass and
ccment cleaned out with a small file, thus
leaving small hollow screw caps.

To make an insulator, take one of these
caps, place into it a small quantity of
sealing wax and heat until melted. The
glass pillar is then inserted and held vertical
until the wax has set. The terminal at the

PRACTICAL AND AMATEUR WIRELESS

=A PAGE OF PRACTICAL HINTS=

THAT DODGE OF YOURS!

Every Reader of *“ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers. 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 I
that idea of yours to account by sending it
in to us addressed to Editor, “ PRAC.
TICAL AND AMATBUR WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Str: , 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 Weinkie.

top is fixed in a similar manner, but in
this case a small plug of tinfoil is first pushed
in to prevent the wax running down the
glass tube. The insulator is then complete,
cxcept for screwing it into its holder,
which in turn is screwed to the required
position on the baseboard.

Stand-off insulators made in this fashion
will be found quite
cfficient, and, pro-
vided the glass
pillars are not too
short, there should
be no unwanted
capacity effect
between the ter-
minal and metal
fixing holder. It
may, however, be
found preferable to
use bakelite-type
holders in place
of the metal ones
shown, and, of
course, the
pillar could be
cemented  directl
into them if desired):
When soldering con-
necting wires or
small  components
to the tag of the
insulator, a piece of
damp cloth should

e R =P

SUGGESTED GROOVING OF
TUBE FOR RIB EFFECT

A method of making small stand-off insulators.
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be held against the terminal and
glass tube to prevent the wax melting. In
any case, the latter will soon re-set hard as
soon a8 the connection is made.

A suggested rib effect may be obtained
by heating the glass test tube (before con-
structing the component, of course) in a
blow-pipe flame, and slightly stretching the
tube when at melting point, the different

ints being treated in turn, a shape on the
ines of that shown in the sketch being thus
obtained.—R. L. Grarer (Gillingham).

A Simple Morse Recorder
AN easy way to learn the Morse code is
to listen to one of the slow-sending
amateur Morse transmitters and then to
tap out a fictitious reply (having the tapper
joined in series with a Morse rccorder and a
battery), afterwards comparing the record
on the paper with the reply.
A simple Morse recorder is shown in the
accompanying diagram, and the sizes can

TO TAPPER
TERMINAL

A simple Morse recorder for practice purposes.

be arranged to meet personal requirements.
The parts required for making the recorder
are : a thin piece of springy steel to which is
attached a pencil-holder removed from an
old pair of compasses; a spool of paper;
a strong electro-magnet; two terminals;
a pencil; some wire and a slow-running
electric motor, which can be mounted on
the baseboard, as shown.

The paper is made to travel from spool A,
over a shelf, on to spool B by mcans of the
electric motor. The Morse is recorded, by
having the pencil pressing gently against
the paper (the pressure being applied through
the springy steel arm). The electric motor
is then allowed to run, the pencil traces a
continuous line along the moving surface
of the paper. Any current flowing through
the electro-magnet attracts the steel arm,
lifting the pencil off the paper and. dis-
continuing the line until the current ceascs
to flow in the electro-magnet. Thus a short
blank will represent a dot, and a long blank
a dash.——JorN McLeop (Edinburgh).
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F a receiver not fitted with automatic
volunie control is detuned, the volume
of sound increases. It is by listening

for maximum volume that the set is
correctly tuned to the wanted station.
Due to the fact that the sclectivity of the
H.T. and detector stages of a straight
receiver is not so great as that of the 1.F.
stages of a saperhet, slight detuning,
providing it does not introduce inter-
ference from a station of nearby wave-
length to the wanted station, will not cause
audible distortion.

Where A.V.C. is fitted. however, the

action of the cireuit tends to keep the
volume in the loudspeaker at its original

C
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USING VISUAL TU

decreases, so the signal falls to a value
indicated by A.D. ‘Then it increases and
decreases again, and so on. The line
joining the tips of the successive variations
m waveform, B, C, D and E, represents
the musical notes.

1t will readily be apparent that for true
amplification of the musical notes comprising
the transmission, the receiver must be
tuned to the centre of the group of fre.
quencics transmit-
ted, when the side
bands on both sides
of the carrier will

duced, that is, of
course, if the selec-
" X tivity has not been
made too high, and

1] \]\ be faithfully repro-

<

F'g. \.—Diagram of carrier wave and audio-frequencies, showing correct
), and incorrect (X) tuning points.

level on detuning. Aural tuning is, there-
fore, very difficult, and often quitc im-
possible.

Carrier Wave and Sidebands

(It is well known that the received
signal consists of a carrier wave on which
are superimposed the audio frequencies
constituting the transmission. The fre-
quency of the carrier wave, of course,
determines the wavelength of the station,
and, as such, does not vary in frequency,
and is, furthermore,
tn'audible. The
audio frequcneies, A
which are known as
sidebands, are
spaced equally on
each side of the
carricr wave by an
amount equal to
the transmitted
noto concerned.
For instance, the
frequency of a

A the L.F. stages arc
capable of dealing
faithfully with all

) frequencics,

Result of Detun-
: ing

Now suppose
that the receiver is
not quite correetly
tuned, but to a
point slightly
removed from the true centre of the
transmission, and indicated by the linc X.
Due to the A.V.C. action of the receiver,
the signal in the loudspeaker will tend to
reniain at constant strength, but it will
be apparent that quality will be very poor,
due to the fact that part of the sidebands
are now being cut. The effect is generally
to make reproduetion harsh with over-
emphasis of the sibilants,

It is due to tho action of the A.V.C.
in tending to keep the volume output

[3

MILLIAMMETER

TuninG Witw AV.C

v Tumiveg
\ Wrwout
Ave.

In

this  Article the _duths

Essential in Superhets, and

If we connect a suitable milliammeter
in the anode of a valve which is controlled
by A.V.C, as shown in Fig. 3, the meter
reading will vary in accordance with
the strength of the signal and we shall,
by tuning to the lowest reading, be able
to tune in the wanted station aecurately.

C=Carro0E . A = ANOOE . P=Primen

Fif . 4 and 5.—Circuits for using the Cossor neon tun
voltage on the anode under conditions of no signal :
and this will rise by 30-40 volts as the receiver is

rticular note may

5,000 cycles per
second, and this
frequency, because
it is an alternating
current, must ap-
pear on either side

CONDENSER SETTING .

WAVELENSTH

Fig. 2—A.V.C. lends to give an apparent
flattening of the tuning, thereby losing the exact
resonan! point A.

Fig 3.~Showing the
use of a milliammeter
as a tuning indicatér,

B O - A A - G D - S . A . | A VD ! A | _—

of the carrier,

The carrier wave .
is thus the centre of the group of frequencies
comprising the transmission, and it is this
which is tuned. This is depicted pictorially
in Fig. 1, where the carrier wave is shown
for simplicity as a straight line A,

When the microphone receives a sound
pressure wave or a musical note, the
equivalent electrical current is generated
in the microphone and amplified, and is
used to change the amplitude of the signal
with changes in the sound wave., As the
preseure increases. the signal increases to
a value indicated by the wave A.(', As it

constant that an apparent flattening of
tuning (as indicated by the dotted line in
Fig. 2, where A is the exact resonant point
of the wanted transmission) is produced.

During this levelling-up process, however,
the carrier wave still has a definite resonant
point. When the receiver is tuned to this
point, the A.V.C, fed back to the controlled
valves will be at its greatest, and tho
characteristics of the variable-mu valves
will be altered accordingly. As the A.V.C.
increases, more bias is applied to the valves,
and the anode current of caeh falls.
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. CALIBRATIC
¢ This Table of Transmissions is for Use
i described in PRACTICAL AND AMATE
é

i W9.X AN, Elgin Observatory, INl. U.S.A.

3 Dute. G M. T, Freq. (kefs.)

H Jan. 20th 2200 7,000 40 m.

: 22,08 7,100

H 2218 7,200

: 2224 7,300

H Jan. 23rd  02.00 38,500 80 m. Signalling Pro-
i 02,08 3,600 cedure on  each
i 0216 3,700 Frequency: .

H 0224 3,800 2 mins. ** QST QST
H QST de WOXAN.™
H Feb. 6th  02.00 7,000 40 m. 3 mins. Letter* 0’
s 02.08 7,100 repeated, followed
i 0216 7,200 by call WOXAN
i 02.24 7,300 and statement of
3 freq. belng transe
: mitted.

: Feb. 10th 22,00 14,000 20 m. 1 min. Repatithon
. 22,08 14,100 of call WOXAN,
: 22168 14,200 statement of fre-
: 22,24 14,300 quency and an-
3 nouncement  of
3 next freq.

§  Feb.18th 02.00 7000 40.a, 2 mins, ClLange to
3 02.08 7,100 uext frequency,

: 02.186 7.200

i 02.2¢ 7,300

L TI'eb, 17th 2200 7.000 40 m. N.B.— Only thoeo
i 22.08 7,100 freqquencicsnpualty
: 22.16  7.200 to Le hearnd in thiv
) 2224 7,000 country are civen
é here. Acvurate
i time-keepinz s
: essential—GLMLT.
3 Feb. 20th  02.00 2,500 80 m.

3 0208 8,600

H 02.18 8,700

H 0224 8,80

é
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NING INDICATORS

r Explains why they are
Discusses Suitable Circuits

The price of a typical meter specially
designed for this purpose is about 8s.,
and no further comoonents in the shape of
resistances and condensers aro necessary,

Neon Tuning Indicators
The

Cossor Neon Tuning Indicator
(price 48.) has been found
very successful. It is easy to
connect, and two eircuits
which have been successfully
used by the author are shown
in Figs. 4 and 5, and are
simpler than that suggested
by the makers. The circuit
in Fig. 4, however, is the
simplest which can be used,
but has the disadvantage that
the eurrent taken by the tube
) itself is now greater, while it

is not so sensitive in its
action. By suitable adjust-
ment of the resistance R.1,
the tube-may be made just to
glow when no station is re-
ceived, and to give a large
rise of the glow when cven a
weak station is tuned in.
Care must be taken to see that
the glow does not reach maxi-
mum on local stations before
they are accurately tuned in,
but even then it is still possi-

g indicalos. The
ould be 140-160,

orrectly (uned.

)N SIGNALS

with the Heterodyne Frequeney Meter
r WIBELESS, dated January 16th,

W6Y K, Don Lee Broadcast, Loz Angeles, Cal., U.S. 4.
Dat G.M.T. PFreq. (kefs.)

e.
an, 23rd  00.00 7,000 40 m. !
00.08 7,100 t
00.16 7,200 i
00.24 7,300 .
Jan. 25th 00,00 14,000 20 m, Signalling Pro- 1
00.08 14,100 cedure  on  each
00.16 14,200 Frequencey !
00.24 14,300 2mins, " QST QST
QST de WOXK."
Fob. 6th 0400 7,000 40 m. 3)inins. Letter ** M
04.08 7,100 repeated. followed
04.16 7,200 by call W6 XK and
04.2¢  7.300 statement of fre-
quency being
transmitted,
Feb. 20th  00.00 7,000 40.a. 1 win. Repetition 1
00.08 7,100 of call WOXK,
00.18 7,200 statement of fre-
00.2¢ « 7,300 quency and an-
nouncement ot
next frequency.
Feb. 22nd 00,00 14,000 20 m. 2 ming, Change to
00.08 14,100 next frequency.
00.16 14,200
00.2¢ 14,300
N.B.—As WOXK iz a West-coast station, it is rather
more difficuit to rececive, especially on the 4U-metre
and. [
Tt will be noted that these two stations WOXAN H
and W8XK work the schedulo * in and out,” 8o that .
here {8 a standard frequency transmission regularly
37
Both stations welcomz rcports to th: addresses
given,

SO D T D -G -

ble to tune accnrately by the actual intensity
of the glow after it has reached its maximum
level. The resistance R.2 shown may only
be necessary if maximum glow takes place
too soom, or if the tube does not extinguish
properly.

The device operates on the following
principle : as a station is tuned in, thc

to the tube arc sufficient to cause it to
glow slightly under conditions of no signal,
R.1 should %e made as large as possible.
Other types of neon tuning indicator,
such as the Micromesh Tunograph, and
the G.E.C. Tuneon, use the same type
of circuit and work in the same manner,

The “ Magic Eye ”

The latest type of indicator is sometimes
known as the *‘ magic eye,” and consists
of a miniature cathode-ray tube combined
with a small triode- amplifier in the same

bulb. The device

N costs 17s. 6d., and

AAAAAAA[T
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is at present for
use on A.C. mains
only. This type of
indicator varies
from the others
we have discussed
in that it is de-
pendent for its
operation not on
the variations in
anode current of
the controlled
valves, but on the
rectified output of

AAAAAAN
VVVVVVY

the detector.

As the rectified
out put increases
due to a signal
being tuned in, the
grid of the tube
becomes more
negatively biased,

| cdoms
A.L/qu'wwvw—l

Fig 6.~Connections for the Mullasd electron beam tuning indicator

(type TVA4).

valve becomes more biased due to the
A.V.C. voltages fed back, less anode current
flows, and thus, by Ohm’s Law, the voltage
drop aeross R.l decreases (in'practice, by
about 30-40 volts). The voltage applied
to the tube, therefore, increases and the
glow spreads. It is as well to make R.1
as large as possible in order to get a large

B 1

Fig. 7.—The image appzaring on the screen of

the Mullard electron beam (uning indicalor,

under conditions of (A) no signal, and (B)
maximum signal,

variation in voitage across it as the signal
is reccived. TFor example, suppose the
current flowing through R.1 with no signal
is 4 mA, and that it decrcases to 2 mA as
the station is rcceived. If R.1 is 5,000
ohms, the variation in the voltage drop
across R.1 will be only 10 volts, and this
will cause little variation in the glow in
the neon tube. If, however, we can make
.1 20,000 chms, we shall have a ehange
in voltage of no less than 40 volts, which
will give rise to a large indication in the
tube. Therefore, providing the valve will
work cfiiciently, and that the volts applied

and this grid volt-
age is amplified by
the triode portion
of the indicator
and applied elec-
tronically to the
ray econtrol elec-
trode, thus increasing the intensity of the
electron stream from the eathode to the
target. This target is the phosphorescent
end of thetube,and the constructionissuch
that the luminous image appearing on it
under conditions of no signal is as shovn
in Fig. 7 (A). As thesignal is received, the
arms of the cross gradually widen and
assume the positionshownin Fig. 7(B), when
the station is tuned in accurately. Full
details of this system were given in our
issuc of September 19th last, and it has
the advantage that it is extremely sensitive.

A little-known system of visual indica-
tion is shown in Fig. 8. Two L.F. chokes
are wound on a common core, and choke
L.l is connected in the anode circuit of

(Concluded on page 657)

Fig: 8.—A little-known m:thod of visu;zl tum'ng.

indication.
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CSIGN IN 1937

In This Article the Author Discusses Possible Improvements in Receivers

N 1936, roughly two million people
bought wireless sets. Of these, a
relatively small percentage had never

owned a set before, whereas the majority
discarded their old love for a new onc;
doubtless a proportion were forced to buy
a new set because they were no longer
able to hold together some ten years’ old
contraption.

Many bought a new set because it offered
some advantage over their existing one by
virtue of the improvements incorporated
init. It may be that their need was greater
selectivity, longer range, better tone, or
perhaps they desired an all-wave set with
which to recapture the thrill of really long
distance reception.

With the exception of a few real enthu-
siasts, the two million referred to will not
buy new sets next year, but as there are
approximately seven and three-quarter
million licences, there are well over five
million people, some of whom will purchase
a set in 1937, but many of them will
only do so if improvements in design will
give them sufficiently tempting advantages
to warrant serapping a serviceable
instrument.

Manufacturers, trade, and public alike
are looking to 1937, all equally anxious
to know what advance will be made.

There is, of course, always the chance that
somebody will invent something really
new. This is a factor which cannot be
taken into acoount, but at the moment
of writing nothing of this nature has
appeared on the horizon, and in forecasting
the 1937 Radio Exhibition attention can
only be directed to the possibility of
improvement on existing themes. Our
investigation along the lines of possible
improvements will be greatly facilitated
by dealing separately with each of the many
desirable characteristics of a radio receiver.

Sensitivity

Commencing with sensitivity, a moment’'s
thought will serve to show that an increase
in this direction, while easily obtainable by

A 1933 recciver noteworthy for its ornate fretworked

front and large tuning scale.
! with the illustration of the modern receiver above.

This may be compared

the obvious means of an additional stage, or
stages, will definitely add nothing to the
usefulness of a receiver, as any good five-
valve superhet to-day will bring in every
station that is not so weak that the ratio
of receiver signal to local interference is
bearable. Greater sensitivity will only
bring in those very weak stations which
are so weak compared to local interference
and static that reception becomes a mere
farce, sounding like the
all too familiar racket
suggestive of a giant frying
sausages, completely drown-
ing the programme, snatches
of which are only heard
occasionally. It is sug-
gested, therefore, that
although sensitivity can be
achieved either by detailed
improvements to coils or
valves, or by the obvious
method of additionalstages,
nothing will be accom-
plished from the ordinary
listener’s point of view.

Background Noise Sup-

pression

Sensitivity, as already
shown, is largely tied up
with the question of back-
ground noise suppression.
It has always been
understood that the bulk of static and
man-made interference is inseparable from
deliberate broadcasting from the trans-
mitter, as owing to the general similarity
of characteristics of both forms of ether
waves it would be impossible to separate
them, in the same way that it would be
impossible to separate two glasses of water
once they had been mixed together. This
problem has received very considerable
attentionin England by the Radio Research
Board and other interested bodies, and also
in America. Up to the present, as far as
ordinary b cast receivers are con-
cerned, nothing has been done
beyond taking stepsto ensure that the
background noise on distance re-
ception is not rendered worse than
it need be. The very fact that bad
design can increase background noise
without  increasing the desired
programme, shows that there is
definitely some fundamental difference
between the two, and to the writer’s
way of thinking holds out con-
siderable hope that a new technique
may be developed capable of sup-
pressing such interference. If this can
be done eompletely, a Utopian ideal
will be reached where practically
any station in the world may
received at real entertainment value,
the range of a receiver being limited
only by its sensitivity (which in turn
can be almost unlimited) and atmo-
spheric conditions, which, of course,
can sometimes so divert the propagated
wave that a specified area is eom-
pletely blind either always, or at cer-
tain times of the day. As far as is
known the Americans have made
considerably more headway in
this direction than anybody else,
and it may confidently be
expected that vitally important

developments will be made public

within a few months,

Quality Reception

The quality of reproduction is of utmost
importance, as good quality reception
is prized by both long-distance enthusiasts
and local-station listeners. Excellent as the
quality of reproduction is in modern
receivers, it cannot be denied that there

An ultra-modern radio cabinet design, in which all controls and
other outward signs of a radio receiver have been avoided.

is considerable room for improvement both
in the radio set itself, and in the loud-
speaker. Improvement in the latter must
necessarily come about in gradual stages
as the result of devious ‘and painstaking
research, but improvements in the quality
of reproduction in the receiver are already
well in advance of general practice, as
consideration of price makes it impossible
for manufacturers of the relatively cheap
sets to incorporate the desirable features
that are standard in expensive instruments,
costing £50 and upwards. Unfortunately
the necessity for producing all-wave sets at
an economical price has tended to bring
about a slight decrease in quality in order
that extra sensitivity may be gained. This
is frankly a pity, but it is a thing that will
sort itsclf out in the course of time.

Many readers who have well designed,
up-to-date receivers, may condemn the
writer in what is to them the certain
knowledge that the reproduction on their
own set is perfect. To this the writer
would reply: ‘ Wait until a pianoforte
solo is being played, and then strike a
few chords on grand piano in the same
room, and note the contrast.”

Selectivity
Next let us turn our attention to
selectivity., Can any improvements be

made in this direction? The modern
superhet with band-pass tuning can be
adjusted to almost any degree of selectivity,
the limitations being the effect on quality.
Broadcasting stations to-day cut their
frequency range at about 9 kilocycles, as
this is the allotted span between stations.
To increase the selectivity of a superhet
to, say, 6 kilocycles would mean the loss
in a musical scale of that section between
6,000 and 9,000 eycles, which would
result in everything sounding rather
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lifcless. Curiously ecnough cymbals and
big drums would be surprisingly affected ;
half a dozen instruments could be thrown
out of a string band without the listener
detecting any difference ; sopranos and
lady speakers would sound as if they had
bad colds, and so on. There are, of course,
ways of artificially accentuating the higher
cnd of the register by correction in the
L.F. section, but such arrangements are
not very satisfactory, tend to increase
background noise, and render reproduction
uncouvineing. To sum up, selectivity can
increased without the necessity for
any further development, but only at the
expense of quality; therefore it would
seem that no development can be expected
in this direction unless the crystal gate
technique can be radically cheapened.
It is ncoessary to state clearly that by
‘ selectivity,” case of adjacent station
separationisintended, and it is not intended
to convey interference due to double images
breaking through, and kindred troubles,
all of which are rapidly disappearing in
modern receiver design,

A.V.C. Systems

The last twelve months have seen
remarkable improvements in the efficiency
of A.V.C. systems, and 1937 will definitely
bring still further improvements. There
is no question that A.V.C. systems should
control both the L.F. amplitier (where one
is used) and the output stage. Admittedly
all sorts of arguments can be put up against
controlling the output stage, but the writer
is definitely of the opinion that such a
course would be advantageous, taking into
account all the circumstances. It is
obvious that automatic volume control
working on the second detector stage can
never bring about perfect volume level,
as it is the change of volume on the detector
that controls the system. This will be
more readily understood when it is realised
that if the system were perfect, it would
mean that the input to the detector
remained constant, and if the input to the
detector is constant, it cannot control the
stages before it, as it is the change in the
detector that exercises the control. This
may sound rather complicated, but a
little thought should make the explanation
readily understandable,

If, then, the input to the detector cannot
be completely controlled, it is obviously
necessary to control the gain after the
detector if apparently level volume is to
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be maintained from a fading station.
fairness, however, it must be

average cCar.

Touching on ease of control, the modern |

superhet is so simple that any further
advance in this direction must of necessity
be unimportant. The same remarks apply
about the individual controls themselves.
The smoothness of the volume control is
perfectly adequate, and with compensated

volume control, as fitted to many 1936 |
receivers, loss of quality and reduced |
volume is obviated. There is one faetor— |

reliability —which is unquestionably of
paramount importance, but it hardly
comes within the scope of development.
The same remark is true of price, but it
may be mentioned in passing that while

it is reasonable to think that 1937 sets will |

be found more reliable than their pre-
decessors, it is unlikely that there will
be any important reduction in cost for a
given standard in value. It is hinted in
certain usually well informed circles that
there may be actually a tendency for prices
to rise.

Items of Furniture !

In conclusion the writer would like to
put forward a belief of his own for manu-
facturers to realise that nobody wants a
wireless set, but merely the sound that
comes from it, and it is high time that
radio sets ceased to look like the dashboard
of a motor-car, and become pleasing
additions in the average house. Please
do not let it be inferred that the suggestion
is to try to make a wireless set look like
a clock; by all means let a wireless set
retain its individuality, but spare us the
sight of knobe, scales, switches and gadgets !
The average person does not operate the
controls for more than one minute in two
hours, and there is no justification for not
hiding them. The writer likes to have
warmth, light and music in his lounge ;
to do this, however, he is spared the
presence of a gas meter and an electric
light metér in the same room. Why,
therefore, the works of the wireless set ?
Some manufacturers have unquestionably
already produced cabinets which discreetly
hide the knobs, but generally speaking no
advance has been made in this direction
since the days when the ‘ cat’s whisker ™
had to be easily available for constant
adjustment,

| atitemionale gl glongle !

CINEMA v. TELEVISION BATTLE

-

N one or two quarters the old question
of an inevitable clash between the
cinema intercsts and television broad-
casting i8 coming to the front again. On
one side it is being stated that television’s
progress may be slow at the moment, but
this is no excuse for inaction. There is a
change of front, however, in the assertion
that rigid opposition to television will lead
nowhere, and vested cinema interests are
making cvery effort to see how they can
work in closer association with the new
science. - After all, the public becomes the
final judge, and if they find that some
cinemas are willing to show them the latest
developments in television they will soon
ignore those that do not. A striking
example of this is furnished by the

Dominion Theatre, London. Each Friday
night the Baird Super Screen is included
in the programme with the result that large
crowds, interested in the innovation, are
drawn to the theatre. It has been reduced
to a one-night show simply because there is
not room in the programme to make it a
daily feature. Besides showing out-
standing stage, screen, and broadcast
personalities, the audience join in by asking
questions and receiving answers from the
person being televised.  The extension
of this idea to other cinemas is, of course,
a matter of conjecture at the moment, but
it seems certain that 1937 will be a big
screen year for television, quite apart from
any aspect of home viewing on standard
forms of receivers,

In
said that
automatic volume control as it exists in
practice to-day gives volume sufficiently
level to appear completely level to the

Complete Kit of cofoponents. less valves and cabinet.
I —pm_-sww_J_BANDﬁ_R EAD—
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This bookle:, which is yours for the
asking, gives particulars of the many
opportunities open to trained men engaged
in the Radio industry. It also gives full ,
information about the specialized instruction
offered by the 1.C.S.

The industry is progressing with amazing |
rapidity. Only by knowing the basic

rinciples can pace be kept with it. 1.C.S.
nstruction includes American broadcasting
as wel) a3 British wireless practice, and |
provides ambitious men with a thoroughly

sound training.

Here are the 1.C.S. Courses :

Complete Radio Engineering
Complete Radio
Radio Servicemen's
Elementary Radio
Radio Service and Sales
Television

Preparatory Courses for @

ILW.T. Associateship and Associate

Membership Exams.

City and Guilds Exams, in Radio Com-
munication.
P.M.G. Certificates in Wircless Tele-

graphy. R
LE.E. Graduateship Exam.

The Complete Radio Course covers
equipment and radio principles as well as
practice.

Efficient Servicing is of first importance
to every wireless dealer and his assistapts.

In addition to inculcating the art of selling,
the Service and Sales Course provides that
knowledge which enables the salesman to
hold his own with the most technical of
customers. [

Television will soon be a tremendous |
branch of the industry. Qur Course deals
adequately with this subject, and covers
the various important systems.

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

on any matter concerning your career.
We shall be most pleased to inform you
and help you, without placing you under
any obligation.

Dept. 94, International Buildings,
Kingsway, London, W.C.2.
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COMPONENTS TESTED IN OUR NEW LABORATORY

T.C.C. Electrolytics

LECTROLYTIC condensers are always
clearly marked as to the correct work-

ing and peak voltages with which they
should be employed, but many constructors
overlook the fact that when switching on
(and sometimes when switching off) surges
take place. The peak surge voltage can
often rise to a value considerably greater

{ than would appear on a rough examination

of a circuit, and therefore somne care is
neeessary if damage is to be avoided. The
aqueous type of electrolytic is to be
preferred when surge voltages are not
known, and there is a wide limit per-
missible in the T.C.C. special surge-proof
condensers. For instance, in the type
801 condenser, designed for a maximum

{ continunous working voltage of 460 volts

D.C., it is permissible to apply a potential
of 500 volts or so. Obviously, however,
such a high value muet not be applied
continuously, but the characteristics of the
condenser prevent the value rising aboye a
certain value, and the condenser behaves
quite normally when the voltage falls to
the correet value .as it does not puncture.

An interesting assembly of T.C.C. surge-proaof
electrolytic condensers.

The condenser is available in various values
from 4 mfd. up to 32 mfds. at prices from
58. to 7s. As a matter of interest we give
on this page an illustration of a bank of
these condensers mounted on removable
racks and assembled into a steel tank.
The total capacity of the unit amounts to
2,500 mfds., and is suitable for working at
600 volts D,C. plus a super-imposed ripple.
The particlar bank was made for usc in an
electrio tramway station, and similar units
are used in film studios.

High Vacuum Valve Company

WE are asked to point out that the
telephone number of the High Vacuum
Valve Company, of 113-117, Farringdon
Road, E.C.1, has been changed to
TERminus 2587 and 2588. This company,
of course. manufactures the well-known
Hivac valves.

New Lissen Receiver

NEW A.C. mains transportable has

been added to the Lissen range of
receivers, and is known as Model 8303.
The most important feature of this receiver
is the special loudspeaker mounting and
arrangement for giving improved repro-
duction, as a result of which the receiver
is to be known as the ‘‘Set with the
Balanced Sound Chamber.” The new
cabinet design enables reproduction to
reach a high level without blind-spots or
distorting angles. No aerial or earth are
required for the receiver, which incorporates
four valves (including rectifier) and is
designed for use with a pick-up. Sockets
for an external aerial and earth are fitted
when it is desired to make use of these
outside aids, The price is 1U guineas.

New Bulgin Valveholders

NXEW range of chassis-mounting

valveholders for ¥nglish standard
valves is being introduced by Messrs. Bulgin.
These are to be made in accordance with
recent British Standards dimensions, and
arz asseinbled from bakelite plates. A
special feature is the inclusion of a special
interleaved plate to provide a long leakaye
path. and this featurc has been patented.
I'he holders are of the resilient type, and
perfeet contact is obtained when the valve
is pushed home. Special soldering con-
tacts are fitted, and these arc so designed
thay solder cannot run into unwanted
places. The assembly is carried out in such
u way that the upper plate forms a guard
and prevents the valve from being damaged
due to contact between the wrong pins and
sockets, and no electrical contact can be
made until the valve is correctly arranged.
At the moment there are three types, No,
V.H. 34 for 4.5-pin valves, No. V.H. 35 for
7-pin valves, and V.H. 36 for 9-pin valves.
The prices are respectively 6d., 9d. and 1s.

New Mazda Tuning Indicators

'HE Edison Swan Company announced
the forthcoming release of two new
visual-tuning indicators of the cathode-ray
type, oue designed for use in A.C. mains
receivers, and one for use in the universal
A.C./D.C. type of receiver. The design of
this type of indicator, and method of using
it, is explained on pages 148 and 149 of this
issue, but circuit details of the Mazda com-
yonent, and technical details have not yct
{)ccn released.

Rothermel Microphone

AS from February lst, the price of the

model D.104 Piezo electric micro-
phone, supplied by Messrs. Rothermel, has
teen reduced to £4 10s.
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HE intending amateur transmitter
and the short-wave listener who
finds his main interest in the

amateur wavebands both require a receiver
which, while it may be suitable for short-
wave broadeast reception, is primarily
designed for listening on the amateur bands.

One very often finds, however, that in
the first case the amateur is so taken up
with the transmitting side that he more or
lcss overlooks the importance of recciver

A Three-stase Amateur Band SW Receiver

In this Article the Construction and Operation of a Three-valve Receiver
for the Amateur Waveband is Described

Essential Requirements

The essentials in such a receiver are
band.spread, ease of handkng, absolute
stability even at the highest. frequencies,
sensifivity, sclectivity, an output stage
which can be switched to a speaker when
signal strength permits, and a wave-range
covering the amateur bands of 10 to 160
metres.  There are probably few straight
receivers which satisfy all these require-
ments, and superhets designed to cover
them are usually somewhat expensive and
deficient in other respects, such as having a
low signal-noise ratio, the commonest failing
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Fig. 1. —Suggested circuil arrangement of Three-stage Amateur Band SW Receiver. Dolted lines indicate

separate screening boxes for H.F. and delector stages.

For modification of H.F. stage, giving inpul

tuning on 80 and 160 metres, see Fig. 2. All necessary data is given in table of valucs.

efficiency and as time goes on pays less and
less attention to it, with the result that his
over-all station ecfficiency suffers. The
SWL, on the other hand, usually finds his
way into the amateur wavebands after
having cither bought or built a short-wave
receiver originally designed for general
chort-wave reception, and which may or
may not bo fitted with band-spread tuning :
the manufactured set is usually not so
fitted, and his results are accordingly not
nearly as good as they should be.

In this article, therefore, it is proposed
to outline the requircments of a straight
receiver for operation on the amateur
bands, and then to describe a suitable
design for the purpose.

in this type of receiver, particularly on the
short waves. An amateur short-wave
superhet having all the latest refinements
and control circuits, such as crystal-gate,
noise suppression, A.V.C., band-spread,
“single signal’’ charactcristics and 8o on,
is undoubtedly a remarkable performer,
but the additional elaboration involves
considerable expense whicl the averagoe
amateur would rather devote to the
transmitting side.

A Thtee-stage Amateur Band Re-
ceiver

Coming now to a straight receiver which
represents an up-to-date design and which

will give good service, consider Fig. 1.
This shows a battery-operated three-stago
arrangement in which the first point to
notice is that all feed circuits are decoupled,
This may scem a little unnecessary in a
battery set, but it results in a marked gain
in stability, particularly on ten metres.
The first valve, VI, is a screen-grid or H.F,
pentode. the input circuit using the arrange-
ment first described by the writer in
PracTicsAL AND AMATEUR WIRELESS for
February 16th, 1935. The value of an
H.F. stage, whether tuned ot untuned, pre-
ceding the detector valve, has often been
pointed out in these columns, and it is
now standard practice in a modern straight
short-wave receiver. In the present instance,
the input circuit Cl1-L1-R.F.C,, is designed
to operate tuned on the 160 m. band and
untuned on the others. On closing the
DPST panel switch S1-S2, C1-L1 becomes
the input tuning circuit for 160 m., while
on the other bands, with S1-S2 open, Cl
is cut out and L1 and R.F.C. put in series
to obtain the required impedance across
grid-filament of V1. The nccessary data is
given in tho table of values.

H.F. Input
While on this point, it is worth arranging
matters so that H.F. tuning ean be used on
80 m. as well, and an alternative input circuit
is shown in Fig. 2. LIl is the 80 m. coil, 1.2
a sccond coil of similar value, since they
(Continued overleaf)

S2

s
R.F.C.E 3{ s

- BIAS

Fig. 2.—Suggested arrangement for H.F. stage

tuning on 80 and 160 metres. Coil data is given in

the table of values. Switches S1, S2, S3 should
be SPST, R.F, typ:, and mounted on panel.
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SHORT-WAVE SECTION
(Continued from previous page)

are put in series for 160 m., and R.F.C.
is the H.F. choke. In practice, L1 and L2
comprise a centre-tapped winding, which
itsclf tunes the 160 m. band. With the
switches Sl, 82 and S3 closed, L1-C1 tunes
the 80 m. band. With S] open, and S2 and
S3 closed, tuning over 160 metres is obtained.
With all three switches open, L1-L2-R.F.C.
arc in series, making the input circuit
aperiodic for 40, 20 and O metres. A
further point to notice is that by closing
N3 and leaving St and 82 open, the con-
denser C1 is placed across this aperiodic
cirenit and can be used as an input volume
control. H.F. energy being by-passed as its
capacity is increased from minimum towards
maximum. If it has a very low minimum
capacity, as all good condensers should
have. placing it in parallel with L1-1.2-R.F.C.
at the minimum capacity setting should not
involve any noticeable reduction in signal
strength on any band from 20 metres up.

H.F. Output

The output from the H.F, stage is coupled
into the grid circuit of the detector through
the condenser C5, which is a low-capacity,
air-diclectrie variable. C5 plays a big
part in the performance of the receiver, in
that both the input to and the selectivity
of the deteetor grid circuit is controllable.
A setting of this condenser can be found to
give the best compromise over a wide
range of reception conditions. For
instance, if the receiver has to be operated
through bad local-station interference,
theinput can be cut down and theselectivity
of the circuit L3-C7 increased by adjusting
C3 towards ite minimum. Similarly, with
bad interference on the 40m. band, on
which. when oonditions are good, large
numbers of European stations come in on
top of one another, a setting of C5 can be
found whieh will help in sorting them ont
while still keeping signals at comfortable
strength.

Band-spread Arrangement

The circuit L3-C7-C8 is the usual band-
spread arrangement, to which reaction is
applied by means of C9-14. The detector
valve is a screen-grid, thus improving the
sensitivity and ease of control of the
receiver owing to the fact that the screen-
grid potential can be closely adjusted by
means of the potentiometer R6. This
makes it possible to get the smoothest
reaction cffect.

The output from the detector is coupled,
through the high-ratio transformer T1 to
a pentode V3 as the final stage, with a grid-
blocking resistor at R9. The plate circuit
of V3 is arranged for either ’phones or
speaker operation by using an output
transformer T2 for the speaker—assuming
rome form of M/C instrument—the phones
being put across C14-C15. Low resistance
headphones should be conneeted to appro-
priate tappings on the output transformer.
; The H.F. chokes R.F.C., withthe exception
of that in the grid circuit of V1 which is
described in the table of values, should
consist of short-wave and broadcast chokes
in serics, This is particularly important
in the plate circuit of V1, where ‘it is
possible to get resonance effects with its
grid circuit such that * break-through ”* of
broadcast and long-wave commercial sta-
tions is experienced as a background to the
short-wave signals to which V2 is tuned.
The rccommended values should, however,
obviate this, unless the receiver is used in
the vicinity of a powerful station with the
input circuit untuned on 80 and 160
mctres. Short-wave chokes can be home-

made by putting three sections of 50,
75 and 100 turns each of No. 32 enamclied
wire on a lin. diameter former, with about
jin. between sections.
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Fig. 3.—Details of construction of baseboard, panel,

screening compariments,

Main Tuning Control

Condenser C8, the band-spreader, is the
nmiain tuning control, and for this is recom-
mended a split-stator type such as the
“J. B.” midget twin, or the Cyldon
* Bebe " series-gap. The grid coil L3 is
connected across the two stators only, the
rotor being left free. This arrangement
also tends to improve stability, and
removes any possibility of trouble due to
noisy or disconnected pig-tails.

With regard to the coils L3 and 14,
for which the data is given for home-con-
struction, it will be found that though the
standard manufactured type of plug-in
coil can be used instead, their turns values
are arranged from the point of view of
maximum frequency coverage in a set
intended for general S/W reception. This
means that in some cases the 20- and 40-
nietre amateur bands will be found on the
same coil, at minimum and maximum
capacity of the band-setter C7. Owing to
the low L/C ratio thus resulting on 40
metres, this is most undesirable. Another
point is that the manufactured type will
take up a good deal more room than the
home-made variety.

Coil Construction

The suggested construction of these coils
is quite simple and they will be found to-be
extremely efficient. The former in each
case consists of a piece of ribbed ebonite
rod lin. in diameter by 1}in. long. The
wire used is No. 32 enamelled, and the
turns are close-wound on all except the
10 m. coil, on which they are slightly
spaced. These small formers are tap
4BA at one end—the ribbed rod will be

found to have a hole running through its
entire length—and are mounted on a small
piece of ebonite about 1}in. squarc. This
carries four valve-pins to which the coil
connections are made, the former then
plugging into a low-loss valveholder
mounted on a small stand-off insulator.
The circuit connections are taken to the
valveholder terminals, and the net result
is a coil assembly about half the usual
size, having a very small field, and a high
turns-ratio.

General Layout

‘Tronble taken in the layout and con-
struction of the receiver will be well repaid
by results. The diagrams in Fig. 3 show
a recommended form of construction. The
panel is ebonite, though the two first
stages VI and V2 are totally enclosed in
aluminium screening boxes, as indicated.
These boxes are bolted to a wooden base-
board over which is laid a sheet of alumin-
ium, there being a space of 1in. beneath the
baseboard for the by-pass condensers and
resistors. The condensers C1, C7, C8 and
C9 are mounted on brackets with extension
rods brought out to the controls on the
front panel. Note that this involves
drilling both the front of the screening box
—rplain holes, clearing the rods—and the
ebonite panel. This method of construc-
tion improves screening and shortens con-
siderably the important grid and plate
leads in the detector eircuit. The con-
denser C35 should be mounted in the run of
the wiring in the detector stagoe screening
box—it is not necessary to bring it out to
the panel—and the connection between it
and the plate of V1 should be screened.

If the preliminary adjustments are care-
fully made, the receiver will be found to
be exceptionally *smooth” and easy to
handle, and tuning, except on 160 and 80
metres where the H.F. stage is tuned—if
the circuit of Fig. 2 is used—resolves itself
into ‘““one-knob control,” that of CS.
Correct adjustment is largely a question of
getting R6 at the proper setting to give
smooth reaction. Thissetting will probably
be found to vary from band to band, but
with the coil values given the reaction
adjustment of C9 should hold over a large
frequency spread.

(To be continued)

.o

TABLE OF VALUES.

R1, RS, R7, 10,000 ohms, 1.watt; R2, 40,000
ol , l-watt; R3, 50,000 ohms, 1.watt;
R4, 4-megohm grid-leak ; R6, 50,000 ohm.,
2-watt p i 3 , h
volume control ; R9, 25,000 ohms, 1-watt.

C, See text. TI1, High-ratio coupling
transformer; T2, Output transformer.

S1, 82, DPST switch, R.F.; S3, S4, DPST

switch, on-off; Cc, see text; Cl, .00025

mfd; C2, .01 mfd; C3, C4, Cl0, CI1,

C12, 1 mfd; CS3, 50 mmfd. midget; C6,

.0001 mfd; C7, .0002 mfd, band-set;

C8, split-stator band-spread, 50 mmid each

section, seetext; C9, 0002 mfd,reaction ;
C13,.001 mfd ; C14, C15, 2 mfd.
COIL DATA

Band. L1 RFCg. L3. LA4.
1.7 Mec. 25 60 46 30
3.3 Mc. L1 and RFC in 25 16
7 Me. series below 13 9
14 Mec. 160 metres 3 5
28 Mc 3 4

All coils wound on lin. diam. formers of
ribbed ebonite rod, in 1}in. lengths, using
No. 32 lled wire, cl d, P
for 28 Mc, where the turns of L3 should be
slightly spaced. The two windings L3/L4 of
each coilare spaced about }in.

The various bands will be found with C7
about halfto two-thirds in mesh. If the circuit
of Fig. 2 is used, coil L1/L2 can be 26 turns
centre-tapped.

VALVES SUGGESTED

.

V1. V2, V3,
Mazda VP.215 S$G.215  Pen.220A
Hivac 8G.220SW S$G.220SW  Y.220
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REPLIES IN BRIEF

The following ies to gqueries are given in
mdnmu rbecause of non-compliance
wwlow or becausethe pomt raised is notof
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MORE AMAZING BARGAINS |

‘Hmhlmﬂl

nlyof the many wendortul ins N.T.S. have tooffor. In
¢ Rumbdec of bat! ant A.GC. mains receivers of ail

8. Q. (Narbereugh), It would ap
trouble is due to some inductive effect in

and that at a

Jeads,

the input lmpedmee is ht to such a value that
the trouble is introduced. e have never met this
peculiarity and think it must bo due to your control

or the circult you are usin

2.
E. B, (Mmdonbul). We are sorry that we cannot
give the connections, as the coils differ, and the
manufactarers in question have made several different

ty pes.

W. W, (Berten-sa-Treat). You cannot use the
altcrnative ooﬂ There should be no delay
in obtaining the fl‘s'. and lf ou let us have detalls
of the dealer, etc., wo will ¢ up the matter with

the manufacturers.

A. H. (Rechdale). C! may be .01 mfd. and C2 a

similar value. RZ2 shounld

and 1 megohm and R4 between 10,000 and 30000
ohms, We cannot see how the umngemcnt s intended
to function with eromnlnlng two resistances Rl

and R3 and these a)
T. N. (Wan u wm. An Bg pentode

may be substi but you coukl not use the
hias on t,he demcwl stage. You may have to nodny
the anode Joad in order to obtain an improvement

in the total volume given.

F. F. (Seuthampten). The volume control may have
an incorrect value, and you should communicate with
the makers of the recelver or their nearest local

the correct method of using

o E. (Flrl‘o-). We cannot give full constructional
details in the form of a reply. You should obtain

wervice agent
the pick-up on

the back number, where full constru

operating detalls are given. Yon did pot enclose a
sump or addressed envelope with your letter.
B. (Sanguhar) and Others. Ycl:'n are quite eorrect

in suung that the

Mﬂum offered at usly low prices that canmet pessid gh repeated. 3end for

comprehensive list of these dargain receivers NOW

STRAIGHT 3 CHASSIS
LisT PRICE 326 BARGAIN

Another L ‘ronderhl LESSVALVRS

g '7,6

M dchcto
followed by B.C.C. Il‘ld triode

Each chassis brand new and
thoroughly tested  before
dispatch.

BARGAIN CLASS “B" 4 KIT

4-VALVE ‘@7 ‘l’lnES  the VOLUME
KIT of the ordinary Battery Set!

LIST PRICE £4:4:0
) BARGAIN

Cash or
45, C.0.D.
.Cdﬂ

ORVOUR. For

APLEX. .4“::.: () Variasie ue,
Grid _ high-trequency

“B" Driver and Class "B *

Output Valves. Shielded Colls. @ Twia

gang Alr ic Condenser. Raage

Above chasie v!g:k: British
ﬂl' Guh or 0.0.D. or 3;¢ down and 11 manunl\-

comMp PLETE RECEIVER ie7,i

WITH VALVES

List
ﬂl.’. Cash or C.OD or 20 doﬂ
ywents of 4/~

[N.TS. SI'IORT WAVE 2

the mains voltage. The current

passod will not
therefore, rise to 5 amps. 'l‘he battery reshitance

date of the queoupon in cases such as yours, and
Il Fl(é::l mwn{fmoomdm“%reedthr:.dn

o Fo B ou DO vaive
-‘;rmhnwr a8 they take too much

or series reelstal ¥

soueoteedmmwndlnctfromthel)c maips and
tramgformer cannot be used on D.C.

0. P. (..15)0—1'1 is not ble to give the data

ithout the thickness of core and the material

»ou aro enti

rurrmt. You need a

lrom which it is made,

A. V. (Sheerness). It would be preferable to obtain

a new recelver, as yon have been informed.
and convert the set so as to use Universal valves
mlgbtleadtonmmendounmountotmubbmd
somo difficulties might be found insurmountable.
We advise you to get a Universal (A.C./D.C.) receiver,
80 that auy future cha which you might have to
mnke would not render set obsolete.
B. G. H. (Bremiey). The receptio: certainly
good, bat you must not overlook the poulblllt)

ol‘ Ke.k condttions, and the trouble which sometimes
arlses on an unselecﬂve set, of one natllg being brought

in on the carrier wave of another,

tioned do not share their wavelength, but are separated
Your set is not

by quite a considerable amount.
seloctive enou to »e0

parate them.
P. W (Eubolm) A snitable circuit will
he found ln m article on cnnsmmlng in our

fssue dated November 28th las!

K. C. 8 (MHortterd). A fixed eondemer (as in the
usual ouxut filter circuit) is all that ts
(Sparkhill). The trouble ma
a faulty ﬁn‘oondm or grid leak.
that the aerial has not been kept near the
weumnhwt as the acid fumes may have eaten into

wire.

Q. B. (Leytoustone). mMporary
value mentioned is uml, t, the current
remain at that value, It may be due to the switch
not br fnstantly, or to valve characteristics.
Aacnwh is the only cure for the excessive noise

L“.bo?.ﬁ"’ 'rheoumddeor

condenser
mounted on a meul panel p’
connection is needed, as the spindle

stabiliser.

Wn.hnmmthbhnueﬂntﬂnun
comnponents indudlu
able condensers, .000

-sprayed beseboard, 3 rul
000! and .00016 MFD., op'off
baseboard

N.T.8. Moving coll SPEAKERS

BARGAIN 1-valve S.W. KIT

LIST PRICE 35/- BARGAIN

Moving Coil speakers, -lkhUy nhov
soiled only. Power, varmra or

Cash or C.0.D. Carriage Paid 10/ or
28 downand 4 mnuthly paymcnl' of !10.

65 A Y7411 pasts, less valves, cabinet, spesker. Cash
KIT A or C.O.D. Camage Paid l.ll ot 2,6 dovn
and 11 monthly payments 48,

KIT 5B*° «iih valves, £3:13:6 orl9 monthiy payments 0,0,

8, "'llh valves, walnut lhlded conaoletta cabinet,
KIT*C8 N'L!Ch- ** ML.C. Speaker £5 15¢. 8d.
or 10/~ down 11 moathly paymeats 10°0.

4— _—

N.T.S. S.W. ADAPTOR
12-94 Metres

W
8 Build this short-wave adapto:
BATTERY reesiver. Kit eomprises all p:m-
Includlu mrullglved b 2

dul‘! nn ﬂ.’. : h"(;h?d.dl-k.mmm"h. o boldtu

mount, 3 tu-h-h. -4
eolh. nm. 2347, snd m mﬂ- 5
Mminmhl endn-rr.l::na&h.
wire and wiring disgrams. Built in
one ermlnt

Cash or C-rrbahidl?..o:!l
lonud?mlhl 26,

LIST PRICE ﬂl.l

BARGAIN

High ﬂdelhy permanen!

Pentode. ordering.)

N.TS. HT. ELIMINATOR

LIST PRICE 42/- Jorac. Maine
BARGAIN 22/6 i35

Ideal for all 3-valve sets. Output
12 m’A at 120 volts, Tappings for
S.G., Det. and or
Power aupqllcd completa with
lug and malns Employs
elt house Metal Rectifier. Bar-
ce 22/6 or 2/6 down and 11

will be in coutact
with tire panel and the earth connection will be ohtained
in that manner. The choke is to koep the H.F.
currents from the L.F. stage and therefore the con-
nection I8 In order. The low value of reslstance is a

W B SPEAI(ERS

monthly payments of 2/-

MODEL 378. reproduoe-
ton proddcd lby (ntv mwM and

-

An Ideal Book for the Beginner!
Everyman’s Wireless Book

z

i

DOWN £/6 down and 11 monthly

%

matching dcviea. M u c.o.n
Carriage Paid £2/2/8, or
2/8 down and 11 monthly

payments of 4/=
ODEL 373 (lllunnle-‘l
Cash or C.0.D.

on right)
£1/18/8, or

pAjments of 3/-.

By F. J. CAMM

3/@, or 4/- by post Irom George Newnes, Ltid.,
Tower House, bou(lu‘l;péo; St., Strand, Lond

'All Postal Orders should be crossed and oll currency registe

NEW TIMES SALES CO., * "2z ™
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Youw've paid your
Licence
You've got your sel

AND IF you've
used FLUXITE—

You won’t need a
(13 tR ]

.

See that FLUXITE is always by you—in the
house—garage~—workshop— rever sput!y
soldering is needed. Used for 38 years in
government works and hy leading engineers
and manufacturers. Of Ironmengere~in tins,
4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLDERING  SET- t but sub: al
—complete with full instructioms, 7/6. )
Write for Free Book he art of * soft”
solderi and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

L(‘) C)':f‘LL.ZTSI Y;wv ﬂmﬁ will N‘O?"
{3 true, the spokes ore tic
with the fine saire af the crossings AND SOL-

DERED. his mokes o much stronger
i wheel It's simple—with FLUXITE—but
i IMPORTANT.

is always ready to put
l'!luxih on the solder-
ing job instantly. A
little pressure places
the right quantity om
the right spot and one
charging lasts for ages.
Price 1/6.

ALL MECHANICS

FLUX

IT SIMPLIFIES ALL SOLDERING

o ————— e ————
FLUXITE LTD.(Dept. W.P.) DRAGON WORKDS,
BERMONDSEY STREET. B.E.1.

&

LM)LIC

= .5
="

LIGHTNING ARRESTER

WITH THE GUARANTER 2/-
OF £200

Act now! Don't run risks. Lightning

may ruin ;our set, your homse, your

very life. 'orget thess dangers with a
GARD, from .ll‘ dealers or post free
rom :

=
GRAHAM FARISHLIMITED,
Maaons Hill, Bromiey, Kent.

PRACTICAL AND AMATEUR WIRELESS

Club Wanted: S.W. Activities in

Australia

IR,—I should be very glad to get in

touch with a fcw short-wave clubs
near New Southgate. I have in mind a
little morse practico, and later on I hope
to build your 2}-watt transmitter.

The following' paragraph which appears
in the *‘ Listener In,”” an Australian
publication, might interest other readers.

‘** A very interesting state of short-wave
affairs is developing in Australia, where the
Commonwealth Government, through the
P.M.G. Department, is planning to install a
number of short-wave broadcasters through-
out the Commonwealth. One, of course,
will be the new VK3LR, which is to have
its power increased to 5 k\W. An cventual
increase to 20 kW. is projected.

“ A.W.A. has planned a new 8.\, station
which will carry the call sign VK6ME for
Perth (W.A.). Little is known of the
progress being made with this transmitter,
but Jisteners may rest assured that it will
not be long before it is placed in com-
mission.””—S. W. Grewg, 30, Park View
Crescent, New Southgate, N.11.

{Local club secretaries are inviled to get
tn touch with Mr. Greig.—ED.]

Loan of Oscillator Required
Sll{ —I would like to get into touch
with someone who lives in my neigh-
bourhood, and who possesses a test oscillator
which 1 could borrow for the purpose of
ganging a superhet I have constructed.
Although particulars of the set were
nublished in your pages, I cannot claim
ree servicing, as the circuit was gathcfed
mainly from the series * Designing your
own Wireless Set.”” I remain. a great
admirer of your paper.—M. C. MATTHEWS,
9, Well Road, Hampstead, N.W.3.

“ Acoustic ” Output
IR,—Readers at times get a bit con-
fused with the word “ output” of a
receiver, and perhaps the small experi-
ments which 1 carried out may explain
matters.
I used two commercial all-mains receivers,
one delivering 2 watts undistorted output,

“ENGINEERING ,
=1 OPPORTUNITIES

Thia unique Hand-book shows
Wa

the ensy to  secure
AMICE. AMIMechE
AMIER, AMIAX
ANIWT, AMIRE, and
similar q tons,

WE GUARANTEE
**NO PASS -NO FEE.”

ls are givem of over 150
Diploma Courses ia all branches
of Civil, Mech, Elec., Motor,
Aesro, Radio sod Television
Bagineering, Beildiag, Govern-

ALl mont ohe.
\Write for tliis enlightening Hand-book to-day FRER and post free.
British Institute of Engineerin ‘l‘“hnolo{y.
409, Shakespears House, 17, 18, 10, Place, W,

FREE! |

the other 3.5 watts. The first receiver's
volume control was turned full on, the
| same with the other, resulting in this case
[ in the 2 watts output being much louder
than the 3.5 watts output. I then con-
tinued to experiment, taking a battery set,
with a pentode delivering aEproximatcly
[ 1 watt output. A P.M. speaker was then
fixed to a baffle a foot square, with excellent
results. I then incrcased the baffle to
2ft. square. Output was greater than with
| first baffle used. I next placed tho 2ft.
baffle in a echamber—cubc shape—and the
volume was up to all.-mains standard.
Coming back to my two all-mains receivers
with which I commenced the experiment,
[ removed the backs of each, and both
| sets fed their outputs to P.M. speakers.

. _February 13th, 1937

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).

The 2-watt receiver’s speaker was mounted
in a larger chamber, the cabinet being much
larger than that of the 3.5-watt receiver.
The experiment thus shows that it was
* volume of sound >> I heard in the first
set, and not actually the output.

So if a reader has a set giving 8 watts,
it doesn’t always mean that it is better
than another giving 5 watts : it all depends
on its ‘ acoustic’’ output. I mention
that this experiment is on ** output’’ and
must not be confused with the * range ’’ of
the sets, as my trials were carried out on
the local station, but what I am aiming
at proving is that it is nof necessarily the
loudest or ‘‘ boomy '’ sct that is best.—
Joux W. Lercu (Llandudno).

The Band-spread S.W. Three
IR,—I thank you for your test report
on my Bandspread S.\WW. Threo.
You recommended the inclusion of a
20,000 ohms resistor, which I have now
fitted, and the set now works well. I give
below a list of stations received during the
past week: WIXAL, JZI, W2XAO.
G5XN, W2XAF, GSIX, G5NY, GSBK,
G5VX, G5PH, G8CP, GSFY, G2IW,
G8GM, GSD, 2RO, G5UI, GS8IH, G8JW,
G2AI, W3EOC, and W2AU, Wishing
PRACTICAL AND AMATEUR WIRELESS con-
tinued success.—\. B. WENDON (Brandis
Corner, Devon). .

CUT THIS OUT EACH WEEK.

AT IATT,

—THAT specia! coupling units are available
so that any type of valve may be tested in a
lin#lo valve-tester.
—THAT when adjusting a television time base,
the spot should not be allowsd te come te rest
on the fluorescent screen.
—THAT the above dificuity may be aveided
by connecting seme source of continuous
osciliation to one pair of deflecting piates.
—THAT when using a chassis-built set and
owomnein( diffculty from interference, it is
oiten worth while to enclose the bottem of
the chassis with a sheet of metal.
—THAT in a similar case, a metal screened
’ + ted on & den baseboard
or chassis, may often advantageously be
improved by covering the lower side with an
oarthed metal screen.
—THAT vibratien oF connecting leads can
cause erratic tuning effects in a powerful multi-
valve superhet.

The Editor will be pleased to consider articles of &
practical nalure suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
wrilten on one gide of the paper only, and xhould contain
the name and addrexs of the sender., 1Whilst the Editor
does not_hold himaelf rexponsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelo is enclosed.  All correspondence
intended for the Editor should be addressed . The Editor,
PRACTICAL AND AMATEUR WIRELKSS, Gebrge \sicnes.
1td., Tower House, Southampton Street, Strand, W.C.2.

Oreing to the rapid progress in the design of wireless
opparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatux deseribed in our coluning is not the subject of
Ltters patent,
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The Croydon Radio Society

LF.CTUBES by members of the Croydon
Radio Society are always welcomed,
but none more so than that by Mr. W. J.
Bird, the Society’s Chairman, who spoke
on “Modern Sound Film Technique ” at
the meeting in St. Peter’s Hall, on Tuesday,
January 19th. After members had seen
an actual specimen of sound film, lantern
slides followed which were very helpful in
making the lccturer’s points clear. A
vital part of sound film reproduction was
the exciter lamp shining on to a narrow
slit en route to the sound track, and thence
to the photo-electric cell. The slit must
be narrow, as the beam from it must pick
out each individual cycle, with a space
on the track of only .0018ips. Mr. Bird’s
account of the photo-electric cell and its
circuit was distinctly useful. Typical
amplifiers were discussed, and, naturally,
much was said about such accessorics as
ftield current supply for loudpseakers,
converting mains supply to 110 volts
A.C., as well as features of the projcction
room. One loudspeaker did duty from
30 to 2,000 cycles, and another from 150
to 10,000 cycles. On Tuesday, January
26th, in St. Peter’s Hall, S. Croydon, the
topic was ‘‘ Radio Interference,” by Mr.

F. W. Newson, of the G.P.0., and besides !

describing cures for electrical interference,
he demonstrated them on the Society’s
quality receiver.

In the demonstration, he placed a small
Neon sign generator next to the Society’s
quality receiver, thereby causing a loud
trackle. Immediately, the suppression
apparatus was switched on, and complete
silence, as regards the interference, was at
cnee noticeable. Hon. Pub. Sec.: E. L.
Cumbers, Maycourt, Cammnpden Road, South
Croydon.

Portsmouth and District Wireless
and Television Society

AT the meeting of the above Socicty Mr.

Pegler demonstrated a two-valve

set which covered all wavebands from

9 metres. After giving blackboard diagrams
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of the circuit and aerial used, he tuned
in several stations on the loudspeaker.
Lieut. Jackson also demonstrated a
3-valve miniaturc broadcast set which
he had built, using an earphone for a
loudspeaker.

Meetings will now be held every Wed-
nesday and Morse practice takes place
cvery Monday. We shall be pleased to

hear from manufacturers, and others, who
would give demonstrations and lectures.—
Harold Leigh, 20, King Street, Southsea.

Halifax Experimental Radio Society

HIS Socicty earried out some interesting
. experiments on 40 inetres recently,
in eonjunction with Mr. H. Crewe (GSCB).
The receiver was situated at the Society’s
club rooms in the Friendly and Trades
Club, and the transmitter approximately
three miles to the north. Both the receiver
and transmitter were made by members of
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the Society. Demonstrations were given
of the abiﬁty of the amateur transmitter
to deal with a large variety of broadeasts,
among which were included speeclr, music
from gramophone records, and morse:
also a relay of some birds singing was done
by taking a microphone ncar to a local
aviary.” The results at the club rooms on the
recciver were exceedingly good, and
particularly the bird singing.

The receiver was a 2-valve (Det. and
Power) operated from batteries, and
reproduction was by a moving-coil loud-
speaker.

The transmitter was crystal controlled,
with an input of 10 watts. The microphone
was amateur made, being cut from a solid
blpck of slate 6in. by 4in. by 2in. thick, and
of the transverse current type.

Hon. See.: J. B. Bedford, Oak House,
Triangle, Nr. Halifax, Yorkshire.
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the controlled valves. Under conditions
of no signal, the current passing though
L.l is at its highest, and the core becomes
magnetised, Thcinductance, and therefore
the impedance, of the other choke L.2, is
thusatitslowest. A small flash-lamp bulb
is connected in series with L.2, one sidc of
the hcater circuit, and earth. Werc L.2 a
simple resistance, the lamp would thus glow,
the intcnsity of illumination being deter-
mined by the resistance. When the iinped-
ance of the choke L.2 is at its lowest, the
Jamp glows brightly as the resistanee is now
fairly low. As a station is tuned in, haw-
cver, the A.V.C. action rcducesthe current
flowing through L.1, the magnetisation of
the core becomes less and the impedance
(resistance) of L.2 rises, with the result that
the lamp glows less brightly. Accurate
tuning is obtained when the glow is at its
minimum, or even extinzuished.
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ELECTRADIX BARGAINS

TRANSMITTERS, IORCE AND siQ-
NAL KEYS, lloytl Air Force

balanced action, all soli

brass bar, il con-
tacts indica w
KBSL, a guinu n¥r
7/8. Other keyn

l/lt ﬂtto 30/-. il ‘s

oul complete,

Ask for special {lius-
truted Key List. Send 1jd.

ALL-WAVE CRYSTAL SETS with ugoin colls, 2 tun-
ing condensers, semi-perm. de
HEADPHONRES. —Bulllvan 120 ohmn, 2 ’. Ericason,
Lissen and others, 2,000 and 4,000 ohms, 4/8. Single
high res. elr-s 2 /8.
X-RAY YACUUM DISCHARGE TUBES 10/~

New Government Hospital Surplas, 7° fn
bulb. Big solld electrodes. Emis- '
sion guaranteed. COST 5. SALE 10/~ |f 10's

Packing, 2/6 extra,
% _LIGHT AND RAY CELLS,

Kingston,
ontﬂt with_  relay and
Ellﬂer 45/-.  Phete-
for sound on Film,
'l‘elevlalon and na)nwork,

B.T. 18/« 3

w-; heck Aungle Ism-. <

mounted in urrier
Micrometer adjusters for lem. l/' Eye-
pleces with and lenses f hoto-
cell inspection, 12/8. Service Sct ead-

Ing .001 ohms to 10
megs. scale dhl for Resista 100,
250 and volts, cheap. SII.VERTOW\ Portable
‘Teater. Combines Wheatstone Brldqe Galvo, shunts
and ratios, as pew, 88. G.P.O. Plug-in Bridge Resist-
ance Boxes, to 8,000 ohms, §9/-.
GOMMUTATORS. For Motors and Dynamos 3 to
500 volts, 2/- each. Fractional H.P. motors all sizes,

cheap.

H.T.pTIAN'FORIlll.—ZOO 40 v, to 10,000 v, 25
m.a., M4 -3 6000vo|u20m.n..|l’l H z,aoov 15 m.a.,
176, lLarge * Butterfly sum, it 2in. X
4ft. 1lin. x 6in., on glus for use,
PUBLIC ADDRESS AMPL !lt— e can suppl?
from stock 3, 6, 10 or 20 watt Mains or Ba

fiers in portable or chassis form at lowesc eeu Speclnl
Pro. Actor Dance Band Portable with mikeand speaker,
£12. 10 watt A.C. Maind Amplifier, 200/250 v., new,
with valves, steel case, £9-1 Set for 16 watts
output, with 4 speakers, $25. P. A.and Cinema S8peakers

IIG&OPHONEI, HAND AND STAND.—Transverse,
Crystal, Condenaer and Ribbon. Qur Public Address
KEilsel-Relss Tnnavem Current Microphones are far
superior and a best judges use them. Only 85/-.
‘l' l E MODEL “ N.W. ll."—Wondorl‘ul value, only

S‘Jc Bargain List ** N* for 1}d. stamp.

ELECTRADIX RADIOS

218, Upper Thames $t, London, E.C4.
'Phone : Central 4611 |

Qualify for a Post in

TELEVISION

Full Radio Television Courses, to quahify for
AM.LRE. or AM.LT.E. degrees, 62 postal
Lessons. .~ Special Offer for 1 month to
readers of “ Practical and Amateur Wireluss ™

Full Course - £3 3 0 cash.
Sample Lesson - - 2/6
Write for particulars to

THE INSTITUTE OF TELEVISION ENGINEERS,
6, St. Mary's Chambers, London, W.C.2
or Temple Chambers, 65, Lichficld Street, Wolverhampton

W. B. STENTORIAN SPEAKERS

Dyt P g
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878: Cash or OOD. ¥8/-, ox %0
do-- ndil monthly pryments of &/.,

PN i GARRARD TYPE “B" |
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. § (consisting of Garrard Eleotric Motor
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orc.o.n.m 3 or 6/6 with order and ¢
10 mouthiy payments of 873, i

PROMPT DELIVERY. AMHI‘ and ererything Radlo
wapplied on loweed ermee.

THE LONDON RADIO SUPPLY OOy LTD,
11, Oat Lane, Noble Street, London, E.C.2,

PRACTICAL AND AMATEUR WIRELESS

lfe!:rqarx 13th, 1937

Practical and Amateur Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS.
Date of Issue. Xo.of

. CRYSTAL SETS. Blueprini,

Blueprinl, 84.

T RAIGHT SETS. matiery Oporated.

. Battery .

One-valve : Biweprint, 1s.

All-wave Unipen (Penwde) e = PW31A

i ;-o-um H S"ml{-:'g IT'
‘our-range Su, o (D,

Pen pes = .. 1183t PWJ0B
Tlru-ulvo: Bis .h. 18. each.
Nelectone Baucry (D, 2LF

(Trans)) . PW10
Sixty 8| Three (D 2.[.1-‘

(RC & Trans)) .. . — PW34A
Leader Three (3G, D, Pow) e — PW35
Summit Three (HF Pen. D, Pen) 8.8.34 PWST
All Pentode ee (HF Pen, D

(Pen), Pen 22.9.34 PW39
Hall-Mark (SG, b, l’owi)e —_ PWi4l
Hall-Mark Cadet (D, B,

(R 16.3.35 PW4s
F.J. Camm’s Silver Souvenir (HF

Pen, D (Pen), Pen) (All-\hve

Three) 3.4.33 PW49
Gene'.lﬂdgot.(D D) LF(Tnns)) June ‘35 PM2
Cameo Midgét Three (D, 2

(Tra ns)) . 8.6.35> PW51

936 Sonotone Three-!‘our (lll-‘

Pen. HF Pen, Westector

Pen) . e .. .. 17.8.35 PW33
Battery All-Wave Three (D, 2 L¥

(RC) oy .e e e = PW35
The Monitor (HF Pen, D, Pen) . — PWél
The Tutor Three (HF Pen. D, Pen) 21.3.36 PwWe2
The Centaur Three (3G, D, -— PWoe
The Gladiator All-Wave Three

(I[F Pen, D (Pen), Pen) 29.8.36 PWe6o

. Camm’s Record All-Wave
hree (HF Pen. D, Pen) .. 3110.36 PWe9
The ‘ Colt " All- ane Three ( )

2 LF (RC & Trans)) . B.12.36 PWi2
Feurvaive : Bl nts, 13, oach
Fury Four (2 8G, D, Pen) — PW11
Beu Universal Four (84, D, Ll-

1. B) — PWI17
\ucleon ClulBB Four (SG D
SGZ‘ 6.1.34 PW3B
our Su&en(sc SG D ) -— PW34C
Batury Hall-Mark 4 (HF Pen
ol P Pull) — PW40
Cunm s ** Limit Al-Wave
Four(HF Pen, D, IF, P) .. 20.9.36 PWG?
llln o”uhd.
Twe-vaive : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen). . . - PWis
A.C-D.C. (SQ, Pow). . 7.10.33 PW31
Selectone A.C. Badlogmm Two

(D, Pow) — PW19
Three-vaive : BI nts, ‘Is. each.
Double-Diode-Tri Thm (Hl-

Pen, DDT, Pen). 5 10.6.33 PW23
D.C. Ace(SG, D, n) —_ PW25
A.C. Three (3G, D, Pen) — PW20
A C Leader (HF Pen, D, Pow, 7.4.34 PW35C

(HF Pen, D, Pen) . ,81.3 34 PW3siB
Ublque (HF Pe; Pen). Pen) .. 28,734 PW36A
Armada Mains %hm HF Pen, D,

Pen) 18.8.3¢ PW3s
F.J.Camm's A.C. All-Wave Silve:

Souvenir Three (HF Pen, D,

Pen) o0 .o 0 oo 11535 PW50
** All-Wave * A.C. Three (D, 2 LF

(R.C) .. 00 o .. 17833 PWS1
A.C. 1938 Sonotone (HF Pen, HF

Pen, Weluctor. Pen — PW3s
Four-valve : 13. each.

A.C. Fury Foux( SG D, Pen) —_— PW20
A.C. Fury Four super(so s(-, D,
Pen) —_ PW34D
A.C. Hall-Mark (HF Pen, D Pusii-
Pull e PWi5
Uulversa] Hall-Mark (HF Pen. D,
Push-Pull) 9.2.35 PW47
Soks : B ”:'u:':‘nn:n
ttery ueprints, 1. sach

£5 Superhet (Thme-vuveg —_ PW40
F. J. Camm’'s 2-valve uperhet

(Two-Valve) .. .. 18.7.85 PW52

F.J.Camm's £4 Superhet e = PW58
mm Sets : B nts, 1s. oach.

A.C. £5 Saperhet (Three-valve) . - PW43
D.C. £5 Snperhet ('l‘hm-nlvo) 112314 PW42
Universal £5 Superhet (Three-

valve) — PW44

F.J.Camm’s A.C. £4 superhet — PW59

F.J. Camm‘s Universal £4 Supor-
het 4 . — PW60
snonr-vuv: SETS.
Twe-vaive : Blueprint,

bort-WaveTwo(D, Pen) 15.9.34 PW3sA
Three-valve : Blueprints, 15. each.
Exgerlmenter’n 8hoct-Wave Three
— TW30A
Prefeet Y (D, 2LF (RC and
Trum) . -_— PWG3
The B“"““?, read 8.W. Three (HF
Pen, D (Pen), Pen) .. es 20.8.36 rWes

PORTABLES.
Three-valve : Bl 1s.
F. J. Camm's E Three-valve

Portable (HF Pen, D, Pen) .. 16.56.36 PWE3
Four-valve : Bluepriat
Featherweight Pombfe I-‘onr (8G,
D, LF, CL. B) . ve — PWI12
MISCELLANEOUS.
8.W. Converter-Adapter (1 valve) = PWi48A

AMATEUR WIRELESS AND WIRELESS MAQAZINE
YSTAL SEVS.

OR
Blueprints, 6d. sach.
Four-station &“"“‘ e .. 121236 AW427
1984 Crystal e e ee = AW
150-mide Crystal et .. .. — AW 450
. - PORTABLES.
Foeur-valve : Bl 1s. 0d. oach.

weprin
Mlﬁet Clus B Yortable (8G, D,

B) 20.5.33 AW389
Holldoy Poruble (SG D LF

Class B) . .. L7338 AW303
Funﬂy Portable (HF D, RC,
Tra . 22.9.84 AW4LT
Two K F. Portabie (“ 80 D,
QP21 .June'34  WM363
Tyerl Porhble(BG D Zl‘nn) — WMSe?

SHORT-WAVE SETS.—Battery Operated.
One-vaive : Bluoprints, 1s. :luceell.

8.W. One-valve converter (P 6d.) — AWS2n
8.W. One-valve for America .. 23.1.37 AW429
Rome Waver a0 e = AW452
Twe-valve : Blueprints, 1s. each.
Ultra-short Battery Two (8Q dot 5
Pen) Feb.' W402
Home-made Coll Two (D, Pen) .. — AWii0
Three-valve : llu'dlh. 1s. each.
World-nnger 8hort-wave 3 (D.
RC, Trans) . AW355
Ex rlmegter s S-metre Bet (D, 005 Awess
rans, Super- .
Experimenter” sns?wﬁ-wue (SG
, Pen) . Jan. 19, '35 AW463
The Cacrier Short ‘waver (S(‘ l)
Jul. y '35 WHM300
I'nr-nm llnpmu, 1s. 64, o
Short-wave World-Beatce
(HF Pen. D, RC, Trans) — AWi36
Emplre Short-waver (8G, D, RC
—_ WM313
Shndlrd Four- ulver Short-waver .
(8G,D,LF,P) . .. Mar, '35 WM383

Superhet : Iluprint, 1. 6d.
Simplified Short-wave S8uper .. Nov. ‘35 WM 307

Mains Operated.
Two-valve : Bluspriats, 1s. each.
Two-valve Mains short-waver (D

Pen) A.C. —_— AW4L53
* W.M."” Band-s| udShort-wu\ or
&I') Fen) A.C. .o -— wAI3es
ng-wnvo ' Converter e = WH3s0
‘l‘lmo-valvo : By nt, 13. o
Emigrator (8G, D, Pen) A.C. o - WM352
Four-vaive : BI nt, 13. 64.
Standard Four-valve A.C. Short-
waver (8G, D, RC, Trans) .. dug.’'8S WMN30L
MISCELLANEOUS,
Enthusiast’'s Power Amplifier (1 6) June '35 WM38BY
Listener's 5-watt A C. Ampli
Q1 { ) h"‘ WM392
Radlo Unit'(2v )l WM”‘(I/ y '35  WM3es
1larris El (ba ttcry am-
plifier) (léo) 5 . Dec. '35 WHM3IN
De-Luxe Concert A.C. Bloctro-
gram .., . . .. Mar.'386 WM103
New S8tyle Short-waver Adapter
11‘-& . 00 . oo June'8s
Trick (‘hmxer (6d.) .Jan. 5,85 AW402
Bhort-wave Adapter (1/-) . Dec.1,'34 AWES0
Sutethet Converter (1/-) . Dee. 1 ,'85 AWeS7
C. S8hort-wave Coovenu
1/} .o May'86  WM40S
wilson Tone llntu( /- ) June'86 WM406
The W.M. A.C. Short-wave Con-
erter (1/-) . . o July'86  WM408
These blueprints are drawn full size.
Coj of issues of
these sets can in some cases be supplied at the following
w..uummmumm:thﬂm A
dash before the Blucpeint Number indiostes that the issue o
out of print.
Issues of Practieal Wireless . o 4. Post paid
¥, o Amsteur Wireless .. e M. 4
w o Proctical Mechanics .. P 77 N
w  w Wireless Magasine .. v L3
The Index letters which the Blueprfht Number
the | dnaiwu
thus, PW refers to PracricaL Winxizse, AW to Amafewr

Wireless, PM to Prectical Mochenics, WM toWireless Magarine.
W(mbnuy)-puwomwcwtthtloe

over 6d. to
Pnﬂu-n. An Annu Wixxiess Blusprint  Dept..

Ges. Newnes, I4d., Tower House, Bouthampton Stsest,
Birssd, WO




February 13th, 1937

Using A Diode

“ ¥s it possible to use a diode or double-
diode for A.V.C. on a ' straight ’ set whilst
retaining reaction on the usual triode detec-
tor, or could a D.D.T. be used for amplified
A.V.C.? If so, eould you give me a diagram ?
I have tried a Westector on my set (a
6-vaive straight, 2 var. mu, Det. and Class
B), but owing to the tendency to favour the
L.F.’s I find there is very little control on
medium-waves.””—T. M. (Dublin).

HERE should be no difficulty, with a
correctly-designed A.V.C. cireuit, in
wsing the Westector. This is, in fact, the
only way vou can ohtain the results you
desire, and the article on A.V.C. in last
week's issue should cnable you to arrange
the circuit satisfactorily. We do not favour
the incorporation of a double-diode or
double-diode-triode valve as a separate
A.V.C. valve with the ordinary triode as a
reacting detector, for severalreasons. Ifyou
must dispense with the Westector, one
cireuit which might be tried experimentally,
and which might satisfy your requirements,
is to use one variable-mu H.F. stage,
followed by a triode H.F. amplifier with a
separate triode reactor valve, adopting the
Carpenter circuit, but there would not be
the same gain in this stage. and following
the H.F. pentode, you might find difficulty
in arranging for satisfactory tuning arrange-
ments, cspecially if you use a ganged
condenser unit. :

An Extension Speaker Problem

‘1 am contemplating running an exten-
sion loudspeaker from the living-room
to the sitting-room. From measurements
made, the twin flex would be 100ft. long.
My receiver is a three-valve, with one S.G.
and Pentode output, and I obtain ample
volume with the existing speaker. For my
extension, 1 would, of course, use a modern
moving coil. Do you think I would obtain
comfortable volume from my extension
speaker from the above particulars?’’—
H. B. (Salford, 6).

IF your intention is to include the flex

in the anode circuit of the output valve,
you would not, of course, obtain satis-
factory results. If, however, an output
filter is fitted, such as was described in our
Christmas number, then the length of
the flex does not matter very much. Your
mention of twin flex leads us to suppose,
liowever, that you intend to use one lead
for each speaker terminal, and thus you
may be under the impression that two leads
must be used. This is not the case. If an
output filter circuit is used, only one lead is

PRACTICAL AND AMATEUR WIRELESS
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required. this lead running from the
condenser in the filter circuit to
the distant speaker, the other side
of the speaker being joined to
the nearest convenient earth point,
such as a water pipe, radiator,
ete. If you have obtained twin flex, we
suggest that you connect the two ends to-
gether so that vou will be using a single
extension leaa of double the effective
area, and thus will avoid any possibility
of losses of certain frequencies due to a high
resistance lead.
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RULES

We wish t o draw the reader’s attention to the
fact that the Queries Service s intended only
for the solution of problems or difficulties
arising from the construction of treceivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘We regretthat we cannot ,for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve receivers,

(2) Suggest alterations or modifications of
receivers deseribed in our contem-
poraries,

(3) Suggest alterations or modifications to
commercial receivers, -

(4) Auswer queries over the telephone.

() Grant interviews to querists,

Please note also, that queries must he limited
to two per reader, and all sketches and draw-
ings which are sent to us should bear the
name and address of the sender.

Requests for Blueprints must not be enclosed
with gueries as they are dealt with by a
ditferent department.

1t a postal reply is desired, a stamped addressed (nvelope
must be enclesed. Send your queriss to the REditor,
PRACTICAL AND AMATEUR
Newnes, Lid.,

Tower

) ) ) ) G\ S G D |

George
House, Sounthampton BSireet,
8 , London, W.C.
The Coupon must be enclosed with every gquery.
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A Metal Screening Box

‘¢ Will you please send me the name of the
manufacturer of the Three Compartment
Screening-Box, which was specified in your
article, page 760, February 28th, 1936?
It was used in the Beat Frequeney L.F.
Oscillator.”’—S. H. (Stockport).

'HE screening box is not a standard

component, but you may obtain a
duplicate from K. Paroussi, 10, Featherstone
Buildings, London, W.C.1.

One-valver for America

“Could you let me know if there is a
blueprint available for the ¢ One-valver for
America ’ described in your issue dated
23.1.37 ; it not, can you recommend a
one- or two-valve set to get America. I
want something which is cheap to make
and does not require complicated aerial
systems. I would like a blueprint which has
got a copy of the paper to help in the con-
structional details.””—M. B. (Parkhurst,
LO.W.).

THE blueprint for the One-valver for

America is number AW429, price Is.
With regard to the reception of America,
it is, of course, impossible to guarantce
that this will be obtained every time you
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listen. Conditions on the short waves are
80 variable that you might find on some
nights that even a five- or six-valve set
will only just get the American stations,
and then atmospherics or fading will be
so bad that the signals will not offer enter-
tainment value. Under favourable condi-
tions, however, the rcceiver in (uestion
may be relied upon to give you quite
good signals, and the logs submitted by
rﬁaders who have built the receiver confirm
this.

Standard Abbreviations
“I am an Interested reader of your
short-wave paragraphs, but to my dismay
I am not able to understand what such terms
as 14-20 G.M.T., QSO, QSA, QSL, ete.,
mean, Please state what they are, as I
am sure many other readers are as puzzled
as I am.””—F. Y. (Yardley Wood, Birming-
ham).
first reference in the list of abbre:
viations you give is simply the time,
G.M.T. standing for Greenwich Mean Time.
The 24-hour system is referred to in the
quotation you give, and this particular
reference means from 2 p.m. to 8 p.m.
The “ Q" code, together with some other
abbreviations used in wireless transmission,
will be given shortly in the Short-Wave
Section.

Television by Disc
I have a lot of 30-line television appa-
ratus, and I wondered if I changed the disc
to 240 lines to scan horizontal at 25 pictures
a second, would I obtain a picture using
the Duplex neon lamp ? *>—A. R. (Brixton).
SING a 20in. disc (which was the most
popular size) the diameter of the
lioles for 30 lines was .02in. To inercase
the definition to 240 lines, you would need
240 holes (using a single disc), and to
accommodate these so that no overlapping
takes place and to obtain the correct
picture ratio, they would have to be so
small that yvou wou!d not only find diffi-
culty in making thc holes, but even when
made, they would prove ineffective owing
to the small amount of light which would
pass through them, and the picture would
hardly be visible. If you wish to experi-
ment, we would suggest that you use two
or more discs, and try the effect of a combi-
nation of slots and holes, somewhat on the
lines of the high-definition disc transmitter,
but we cannot give you any detailed instruc-
tions, and have not ourselves yet found
any satisfactory way of using a_mechanical

receiver.

The 1937 Crystal Set

‘“ Would you please let me know the
address of the firm whieh supplies the
crystal detector which is specified for the
1937 crystal set, and the price of the complete
erystal, so that I can send direct and save
any delay.”’—D. W. (Inverness).

HE crystal is supplied by tbe Jewel

Pen Co., Ltd., of 21, Gt. Sutton Street,

London, E.C.1, price 2s. 6d.

l The Coupon on Cover jii must ;
j be attached to every query. i

WE OFFER YOU A FULL WEEK'S FREE USE

quality of reception.

us 2s. or 2s. 6d. to include the Handy Holder illustrated

A PIX is probably the one refinement your set has needed all along to rid it of that annoying muzziness that mars the
It will give you a welcome sharpness in the tuning that will bring you real enjoyment from forrien a‘é:
Send . ME 'YOU' ARE NOT ENTIRELY :
\o

programmes.
SATISFIED RETURN IT AFTER THE WEEK’S TRIAL FOR FULL REFUND. You will find it is well worth while.

PIX &as mprovep MILLIONS wHY woOT YOums?

PIX, Southwark Street, LONDON, S.E.1
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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 umnh are charged
double this nto (mnmnm e 3/- per
rnnph). lines are ¢ nued at
5" per. mn. f. vertissments must be
ions should be

addruu‘ to tho Advertisement Manlur;
“ Practical and Amateur Wireless,”
Tower House, Southampton Street, Strand,

London, W.C2.

RECEIVERS, COMPONENTS AND_
ACCESSORIES
Surplus, Clearance or S8econdhand, etc.

RADIOMART

SHORT-WAVE SPECIALISTS

Announce 1937

SHORT-WAVE MANUAL

Packed with short-wave information and circuits of
mains and battery receivers, Includi straight,
rhet and 5-metre transmitters, modulators, etc.
Information on transmitting licences, aerials, Class B
ampllfications, neutralization, superhet alignment, otc.
The most comprehensive manual published, written
by practical engiueers, price 6d., post free 7{d., in-
cluding catalogue.
1037 Cataloguc only (3 times cnlargod) price 13d. post

TLLSEN scroened dual range coils, switched, 2/11
each. Pair 5/3. Milliammeters, 25 ma. upwards,

9. Super, 6.
Alu-. RICAN mains transformers 230v. fully
shrouded, 350/350, G.3v., bv., G/11, Majestic

250/250, 2.5v., av., 4/11.
EAVY DUTY imains transformer worth 35/-,
330/350. 150 ma. ; 4v. 2.5ACT., 4v, 6ACT., 12/6.
46 5 Cj3., IF transformers, 2/11. Telsen Ace,
1/11. RG4 Radiogrand, 2/9. 2mf. 300v., 9d.
TILIT \' Istralght line wavelength dials, .sfll
‘Telsen H.F. chokes, 1/11.
UT]LIT\ 2-rang uniknob and dial, 3/11; 1,500~
volt tubular condensers, all sizes, Gd.
LECTROLYTICS 500-volt 8 mif,, 1/6; 4 mf.,, 1/G;
4x4, 1/11; 8x8, 3/6; 25 mf. 25v,, 1/-, etc.
MOOTHING chokes, 20 hy. 120 ma., 3/11; 100
ma., 2/11; 40 ma., 1/11.
USHBACK wire, 6 yds., 6d.; heavy 90d.: 2 gross
solder tags, 0d.; resin-cored solder, 0ft,, vd.
CL\ I‘BALAB pot- all sizes, 1/6; switched, 2,-;
tubular glass fuses, 2d.
ENSON PM speakers, 12/6. Varley Iron core.coils,
2/6 ; matched pair, 4/6.
PECIAL OFFER Class B valve, drivee transformer
and valvcholder, new, lot 5/-.
'RADERS’ monster bargulu parcels, value £4,10/-,
for 10/-; also 5/- parcels
AMOUS Continental A C. valves, 4/6; American
Duotron, etc., all types, 3/6; battery from 2/3.
TILITY 8/¢, microdisc dials, 3/11; Radiophone,
! o.goom short-wave condensers, 3/6; scries gap,
twin, 3/9.
ERAMIC all brass microvariables, 15 mmfd., 1/4;
40 mml'd 1/7; 100 mmfd., 1/10; short-wave

CLLARAI\CE catalogue 1}d. Goods over 3/- post
free. All enquirers must send stamp.
Branches: 19, John Bright 8t., 44, Dnle End. Mall
ﬁ?}grg, 44, llollo“ay Head, lnnlngham ‘Lelephone,
LL goods previously advertised arc standard
lines, still available. Post card for list free.
AUXHALL UTILITLES, 163a, Strand, W.(.2,
o Over Deuny's the Booksellcn. Tewmple Bar
3
con?hinou UNITS for operating D.C. Keccivers
from A.C. Mains, improved .type, 120 watts
output, at £2/10/0. Send for our eolnpreheml\e Jist
of sxe‘kem resistances and other components.

406, Iarringdon Street, London, E.C.4.
’l'elephouc Holborn 0708,
ANKRUPT Bargains. List Free. All-wave

battery, 3v., 79/6. British mains superhets, 5v.,
£6/10/0. All-wave, £7/10/0. Ormond 8v. A.C./D.C.,
57/6. Ormond 3v. H.F. battery sets, 59/6. Largc
stock valves, speakers, all components.—Butlin,
8, Stanford Avenue, Brighton.

LOUDSPEAKER REPAIRS

REPAIRS 10 Moving Coll Speakers, Cones and Coils
fitted or rewound. jelds altered.  Prices
Quoted including Eliminators. Loudspeakers Re-
palred, 4/-. L.F. and Speech Transformers, 4/- post
free. Trade invited. Guaranteed. Satisfaction.
Prompt Service. Estimates Free. L.S. Repair Service,
6. Balham Grove, London. 8.W.12. Battersea 1321,
LOUDS!’LAKEB Repairs, British and American,

any make, twenty-four hour service ; moderate
prices. —-SInclnir Spenken, Alma Grove, Oopeuh-gcn
Street, London, N1

PRACTICAL AND AMATEUR WIRELESS

February 13th, 1937

goods guaranteed perfect; carr. paid over 5/-;

DON, E.5.

PREMIER SUPPLY STORES

Offer the following Set Manutacturors’ Brand New Surplus Goods at & Fraction ot the Original Cost; all
ul:::or 5/- postage 6d, extra. Orders under 5/- cannot bo

ALL POST ORDERS TO JUBILEE WORKS, 167, LOWER CLAPTON RD,,
LOND "Phone : Amherst 4723.
CALLERS, AS USUAL, TO 20-22, HIGH 8T., CLATHAM, TN

FLEET 87, E.C.4 (Next door to Anderton’s Hotel). Contr
CLAPHAM, 8.W.4 (Macaulay 23!1).

Have yoa had our GIANT ILLUSTRATED CATALOGUE AND VALVE LIST?
N STAMPS FOR THIS BARGAIN LIST.

ﬂlunlly 2382). And 165 & ¥
33, New Branch: 50, HIQH 8T.

Send 4d.

ALVES, tamous Europa 4 v. A.Q. t:pes, 4/6 cach.
HL. L., 8.4., Var.-Mu-8.0., H.F.-Yens., p\c\r -Mu-H.F.
Tens, 1,3 and ¢ -watt A.C, dlmlly heated output Yeatodes.
Fall-ware rec %, 230 v, 6u m.a. A.C. D.C. types. w-vou.
.18 amp. 3.G., Var.-Mu-3.0., H,, HL., Power and Pen.
Pollowlnz types all 6‘0 each. l-nll-nve rectifiers, 350 v.
120 m.a, and 500 120 ma, 2} watt lndlmlly mted
YFentodes, Octodes, quem:y Changers.
BATTERY VALVES. 2 volts, ILF., L.F., 2/3. Power,
hnper-Pom, 2/9. B8.G., Var.-Mu-8. Q., 4- or B—Mn Peatodes,
H.F. Pens., V.-Mu-1L¥, Penl b/~ Clase b, 3/6

ANERICAN VALVES. Oenulu Am!e-n HYTRON aad
TRIA Val S monthe’ guarantee. All types

T stock, 8/6 each. 21! and 230, 8/8 eu:h. New ueul-()lu-
Valves, a1l types, 8/8 each. COenuice American DUOTRON
Valves, all type., l/l each. Valve holders for ail above
types, 6d, each. tal bages, 8d. each.

it

OOIL FORMERS, in finest , 1}in. lo'-lo,:;
1ibbed, 4- or 6-pin, 1/ each,
SUPER CERAMIC CONDENSERS, 8.L.F., .00016, .0001, 2/9
mh 8 dow .0(')1005, 000023, 0000]5 3- -c.h.

brass tegral slow motion, . wnln', )
.00015 reaction, 2/9, <
H.F, CHOKES, 8.W. 10-200 metres, 8d.; S8.W. scresned.
;.IG'.‘#ndnd screened 130-02.000 mct;u n}ll:'.

AC. ANMPLIVIER, 2-stage, for T plek-

Lommmo(mﬂmammm = w

7-WATT AC./D.C. AMPLIFIER, S-stage, high-zain, push-
?udl'uuto&t. (.olnpleu kit of parte with 5 specially matched

10-WATT A, Amplifier Kit with 5 val Se.
e S-etage o h 5 valves, 25
ELECTROL'

aper
1/», 1t 64, ; uov
S0 v, 'orUnxtmL 4=

L 2m1. 1,’.. Dubllkr
BOOV un!., GI-.

COSMOCORD PICK-UPS, with tonearm and volume control,
10/6 each. PICK-UP HEADS only, 4/6 each.

n.mn MAINS TRANSFORMER3, ﬂna&n type with

reened tre-tapped
}u.mu Guaranteed one year. HT.8 & 9 or HT, 10 with
4v, 4. CT.and 4 v, 1 a. CT.,, 86 250-250 v, 60 m.a.,
dv.la,dv.2a lv.dn.,-‘lO.T..sn. 350-350 v,
120ma. 4v. 12, 4v.3a ,and4v. éa.,allCT. 10/6 Any
of these tranaformers with engraved pane! and N.P. terminals
1/6 extra.  500-500 v, uo-
2-38.,4vVv. 348,

10/-. uoomnmcuom. /9
60 m.a, §/6; 150 w.a., 10/8.” 2,500 obims, 00 m.a, 8pea
opwouxa. 8/6.

MILLIAMMETERS, moviaz-iron, flash 2fin., sl} n.ncu froma
0-10 m.a., /9. Visual tuning, 6 or 12 ma., ll'. oving-ooil
17-"" 0-1 ma, 18/6; o-):n.sl.)-lﬂ 10 , 2878, %
each. Ampmeters, ‘or 90 a.,
g’ll.lll lnlu-nu-un, 3 and 30 m.a., 8, 16 and M0 v, 5/¢
Reads A.C. and D.G.
nun'onl'nl. latest type Telsen R.0.4 (llst 12/G), 2/9,
Lissco Mypernik Q.P.P. (list 12/6), 8/,

OUTPUT TRANSFORMERS for Power or Peatode, £4;
Muiti-Ratio, 4 8 ; Push-Pull Input Transformers by proiis-od
manufacturer, 4/6 each.

EIJIIIA'I‘O KITS for A.C. mains. 120 v. 20 ma.. or
130 v, 23 m.a,, 15/-, tapped 8.G., det. and output. (.umpleu
Kit with long-| ‘life valve rectifier (nphcemem cost only 2;4)
PR! CEARGER KITS for A.C. mains, lncludlnz
Woslinghouac Rectifiers and 'l’apped Mains Transfo:mcra
8 volts at § amp., 14/6; & volta 1 a,, 17,6; 1J voila 1 a.,
19/- ; 8volta2a., 29/0.

TELSEN iron-oored screened eolls, W.319, 4/- each.
Electric SOLDERING IRONS, 200-250 v., A.C./D.C., 273,

NEW 1937 1.VALVE SHORT-WAVE RECEIVER OR ADAP.
TOR KIT 13 to 80 Metres without coil chancing. (.om lete
Kit and Circuit 126, VALVE GIVER FREE !

MODEL 14 to 150 Metros, complete Kit with Uhmb, 4 Colls
and all parts, 17/8,

SUPERHEY CONVERTER KIT, 13'6.

AW, . § OONVERTER, for A.C. Mains Roceivers,
20/-. A.C. Valre given FREE |

WEW 1837 2-VALVE 5.W. KIT, 13 to 86 Metres without oni'
changing. Complete Kit and Oircuit, 19/6. VALVES GIVEY

FRER. DR L MODEL. 14 to 120 Metres, complete Kit
and Chasais, 4 Coils and all puu. ”. VALV‘IIW{I FREE.
3-VALVE &.W. KIT, 8.G. and Pen, 43/-, VALVES
GIVEN FREX |

BAND-PASS TUNING PACK, compriaing sct of Telsen 3-gany
iron-cored coils with swilohing, mounted on stee! chassis with
3-gang conduuer. illuminated disc-drive and 4 valve Lolder,
26/- the lot.  All Mains or Battery circuit. FREE |
SPECIAL OFFER, LISSEN TWO GANG SCREENEKD ALL-
WAVE COLLS, 12 to 2,000 Metres, coipicte with switching
and wiring diagram, 6/11 per set.

3 VALVE BAND-PASS KIT, 200-2,000 metre plete
kit of parts, lnel chassls, al! comdponenta, valves, M.C.

ker and wiring Battery Model, 30/-. A.C.
Model, 70/-.
MAGNAVOX, Malns men'hed C. Speakers, ‘134 Tla.
cone, 2,500 ohnu, 12/. 183, 9ln. cone, 2,600 ohms, 17/8;
* 152 Magua,’ ¥in. cone, 2,600 ohms, $7/6. vox I M.o—
'254,' 7in. cooe, ll/l "252,' 9in. cons, £%,6, Rcliable
P.I.a 10/8,

ROLA latest type P.M.a, 18/6. GOODMANS’ 8in. malas
energised, 1,000 ohms field. 10/8 each . Jensen P.M.s, 10/6.
DIALS B Nluminated B.W. dov-moﬂon Dial with

2in. koob, 8/, Premisr All-Wave 2-spced Dial, full vision

ltnlxh&-llna. dul rauoc 10-1 and 150-1, 6/8, with escutcheon .

- makers. All values up to

l me( ll-; 'I!h -vlu:h. s/6 DIAIOPBOII |MOTORS.

Collaro G Unit A.C mowt. IW

250 v. high qusfity pick-up u\d volnme eonu'ol 45/

motor only, 3/-; Oollaro Universal Gnmophone lowr
100-250 v. A.C. Il)O with bigh qoaiity phok- nx

control, 67/8; Collaro Universal Motor oaly,

Bell double-'prlnz motory, including turntable and lll fiktings,
18/~ ; Cosmocord Gramo, unit, comprising A.C. motor pick-up

and volume control (list 55/-), 36/9.

TUBULAR CONDENSERS wuon-inductive, all values up to
.5 mfd., 6d, each. []

Wire-end RESISTORS any value, ! watit, 64.°; 4 watts, 1/ ;
5 watts, 1,6; 13 watts, 2/- ; 20 watts, /6 each.

Reliable MORSE KEYS with Morse Code engraved on bakelite
Lage, 8/- each.

Bakelite case BUZZERS, 1/6;

2/6 each.

Super Quality lightweight HEADPHONES, 3/ palr.

Walout case " Lood-.one,”

SHORT WAVES

MISCELLANEOUS

HORT WAVE on a crystal set. Full bullding
fnstruction and crystal 1/2 post pald. —Radjomml
Tanworth-in-Arden, Warwickshrie.

LL-WAVE RADIO FOR 9/8; send (or lllustrated

catalogue of RIDCO short-wave units, from

96 gompletc -Radlo Industries, Birch Street, Hanley,
Stafls,

VALVES

OTHING Lletter available. 8IX MONTHS'
GUARANTEE, comﬁ)lew range of BATTERY,
AL. MAlNS RECTIFIERS always in stock, 2 volt
Det., H.F, Ll: 2/3. POWER 2/9, bCBELN GRID
PENTODE, IL.F. PENTODE 5/-. = American iypes,
fully guanntocd 5/6 each, Nos, 18, 24A, 35, 42, 43,
45, 47, 66, 57, b8, 75, 77, 78 80, 2A5, 2A6, 247, 0A7
"B7, 6B7 DG, 25Zo, 25Y5. 'Write for other
% Dulel | Klectrical Co., Ltd., Devonshire Works,
uke s Avcnue, Chiswick, W 4.

RAMOPHONE attachmentas for Radio, electric
motors, 25/-; pick-ups, 9/6; portable gram .
phoncs, 12/-- sprlng motors, 4/0 dozen 36/-, 100
£12/10/0, 1,000 £100; walnut pedestal Anexagram,
£5; soundboxes tone-nrms. horns, cabinets, needles,
gears. springs, accessories. cheapest uant Ity buyers
obtain lower &'ices (ht.nloguc free.~Regentam, 120,
Old Street, London, E

New theory, system, circults, book,

DE‘!EGTION.
Gandy Btreet,

post free 1s. 1d.—D’Arcy Ford,
Exeter.

ONDENSEKS. Metal Case. British Manulacture

{by Specialisation method). 1,000 vott.wkg.: 1 mfd.,
2/9; 21wmfd., 3/3; 4 mid,, 4/9; Bm!d 8/6. 800 voit
wkg.: 1mfd., 1/9; 2wmid., 2/3 4ln!d 3/9 8mfd., 6/6.
500 volt wkg, :1 mfd., sd. : 2 m!d., 1/2; 4 mfd,, 1/10;
8 m(d., 3/0,
Condensers. Tubular: ,005 mfd. to 2 mid. List
o;: appsllcauon Condenscrs. Television, I’.A. systcms,
etc.
Mentone Radlo Stores, 364, Fulham Rlosd, London,
8.W.10,
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RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplius, Clearance or Secondhand, stc.

RADIO CLEARANCE

63, HIGH HOLBORN, W.C.1.
HOLBORN 4631.

Special clcarance sale now taking place at our London
premises ; the following bargains are vtfered to enable
our Mail Order customers to participate in this cagerly
awailed annual event.

8-VALVE A.C. MAINS SUPERHET, BY WELL-
KNOWN MANUFACTURER--JFitted Visual Tuning,
Volume Control, ‘fone Control, ete., handsome Bird's

Eye Maple Cabinet, . ize 16ins. wide, 12ins. deep, 23ins,
High, Valves as follows: AC/VI'i. P4, AC/VIL,
AC/VEL, AC/TLDD, Vald, AC 2P0, TYw yon K

Stere, 2 |LF, stagey, full AV, C..  wsper bn

£6 Y=, 6d.

LISSEN 4 VALVE UNIVERSAL AC DC RECEIVER,

fitted in handsomo dark finish Walnut Cabinet ot

upright design, clo(‘k face taning, Volume Countrol,

Reaction Control, a really fine recoiver, £4 15s.

EXCLUSIVE IRITI!H RIGHTS HELD SV US FOR

CONSTRUCTRAD KITS (AMERICAN) During the

aale, these Kits are offered as follows :—

1 Valve Battery Kit comnplete with valve, 21/-,

2 Valve Battery it complete with valves, 25/«

1 Valve AC/DC Kit complete with valves, 20/6d.

2 Valve Mattery Kit complete with valves, 32/6d.

'l‘hcu are complete wets, not converters, covering a
wave baml of 15-600 metres by means of 5 Inter-

changeable Plug-in Colls.

8 VALVE A.C. SUPERHET CHASSIS complete with

valves, details as above. £6 7s, Gd.

REGENTONE 5-VALVE AC DC BANO PASS RE-

CEIVER, fitted in hamdzome Dark Finish Walnut

Table (‘ul-inol,

for Long and Medinm Waves,

Valves, to clear, £4 45,
REGENTONE 5-VALVE A.C. SUPERHET, Fitted in

Cabincet as uhmc, with similar satient details, A.V.C.,

cle., €1 24,
3-VALVE BATTERY RECEIVER,

cte., complete with

REGENTONE
Sercen Grid, Detector, Pentode Ontput, fitted in Hand-
some  Walmut Cabinet with Thermometer  Foning,
large 1. M. Moving Coil Speaker, cte., 52 Gd.
REGENTONE 5-VALVE UNIVERSAL CHAS3I3,
fitted completc with built-in speaker, ete. With
Valves, §5/-

REGENTONE 5-VALVE A.C. SUPERHET CHA33!S,
fitted with built-in Speaker. Complete with Valves,

53/6d.

Féw ONLY HANDSOME ELECTRIC CLOCKS, =nit-
able for 200 to 250 A C. Mains,  Dritish Muade, to elear,
16/Gel. each,

LISSEN ALL-WAVE COILS, complete with circust,
switching, ete., inanatched pairs, 8;- per air.

OITTO SINGLE COILS, 4/6d. each.

LISSEN 126 K T I.F. TRANSFORMERS, fully wrccnml,

3l

G.E.C. 110 K'C I.LF. TRANSFORMERS, Midget Type,
complete with trimmers, 1/3.
cENlIRAI.AB VOLUME ONTROLS, with switelr
5,000, 10,000, 25,000, 50,000, 2/3.

SPECIAL, SPECIAL, SPECIAL.

JENSEN um.. 2.500 FIELD PENTODE TYPE MOVING
COIL SPEAKER. 50 each. Few Only.

HANDSOME STRAIGHT SLOW MOTION OlAL,
complete with Lscutcheon, 23,

‘fhe Following Condenscrs by well-known manu-
facture :—

8 plus 8 plus t Electrolytics, wire cnd type, metal
cases, 3/-.

14 plusx Elcctrolyties, Wire end type, metal eases, 2/-.
8 plus 8 ll‘ctrul)(ics, Wire end type, Cardboari

€ascs,

8 MI(I 5.0 surge, 500 working, Mctal Can, 1 Hule
Fixin, ', 2/11.

8 Mid,, 500 surce, 450 working, Metal Cam, 1 Meie

Hxlm 2/6.

TUBULAR GONDENSERS paper type, all sizes up to
.1 Gd, each.

50 M ful., 50 volt working, condensers, well known manu-
facture, 1/6,

4 M), 25 voit working, condensers, well known manu-
I:ulnre, 1/3.

25 M4, 50 vol: working, condensers, well kuown manu-
I.ulurc 1/-.

50 MAl., 12 volt working, contdensers, well-Enown manu-
fncturo. 1/-.

UTILITY 3-GANG CONDENS3ERS, Superhet Type,
two .0005 Sectiong, one 110 K/C Section, fully screened,
with top trimmers, 2/0.

LISSEN CLASS B. ORIVEI TRANIFORMERS,
ratio 1-1, brand new, hoxed,

BRYCE MAINS TRAISFORHERS AND CHOKES.
British and Quarantoed. Standard (or thie Scaxon,
250-0-230, 80 h.a., 2-0-2 volta, 2.5 amp., 2-0-2 volts,

4 amp, 8/6.
350-0-850. 120 m.a., 2-0-2 voits, £.5 amp., 2-0-2 volts,

4 amp 10/6.

350-0-350, 150 m. A., 2-0-2 volul 2.5 amp., 2-0-2

4 amp., 2-0-2 \olts, 2 amp.,

500-0- , 2-0-2 voits,
6 amp.. , 2-0-2 volla 2 nmp 16/0.

500 150 m.a., 2-0-2 volts 2.5 amp,

b 2-0-2 Volls 2 am
H.T.8 TRANSFORIER, 250’ volts, 60 m,a., 20-2 volts,
4 amp., 8/6,
(C.

volts,

) 1,

d at top of three)

Thermometer tuning, Separate Dials |

6 VALVE ALL-WAVE SUPERMET

[¢ Cm»lcu with B.V.A. Valves)

Improved all-wave superheterodune for A.C.or D.C.
mains. High sensitivity on all three wave-bands
(16,3-30 -mu,zoo 530 metres, soo-z.ooo metres).
Many interesting features, including 1—
Dluminated * Mr:'ll-nle" }iul with statiom namees.
Speciai * nqudth " valve for lnur-'llnon noise sup-
e with 1. Octode
}” ncy changer. 8 u es, 7 (uned circuits. lron
Cored 1.F. Conl-. Delaycj C. 3. 5 watts outout,
xtra beavy C
£7 cosh complete wsth nﬂvu. knah, pilot lamps, mains
cable and plug, ctc. Deferred terms from London
Radio Supply Co., 11, Oat Lane, E.C.2. 12 months’
guarantee. Suitableloudspeakers, cabinets, 22c.,in stock.
McCarthy Chassis from £4 3s.to £12. Write for
illustrated catalogue.

MICADRTHY RADIO L.
44a, Westbourne Grove, London, W.2.

Telephone : Bayswaler 3201,

[EARN EXTRA MONEY 3.2z s 20 .

lume Con-

13l Baud  etrength.
sapplicd ready 1or con-

scials, ete. Complete with Four Valves, Speaker, and Vol
ferting 10 plehe up or
mtcrophone. For AC maina

wrol. Push-Pall outpat. Will 3

Kepreadice  Gramophape ‘I

Kecordinen of Radlo at ! ‘7 ‘ﬁ

oulv.  I'rice £5-3-0 net,

.r 10 - monthly, Send for Juit p-mmlau PMne : Romfnnd s,
M PR Electrical Co., 252, Victoria Road, Romlord, Fssex.

o e e a8 4B 8 %6 16 40.S0E 100 IO .00 e B B BB 24 1B 0B 28rmp B0 20

FREE ADVICE BUREAU

COUPON

This coupon ix available until Febrnary 20th,
1937, and must be attached to all letiers con-
taining querics,

PRACTICAL AND AMATEUR WIRELESS,
13/2/37.

e e e e g 48 e e ee 8

B T

1937 Show Model “PYE INVICTA”

In - .aled Manufacturers' Cartons with Makers
Guarantee. Brand New.

All Waves. All Electric. Al} Pentode Out

4 Mullard Valves. Heavy Duty Large Mag-

navox Speaker. Tunes from 17t>

2,00J Metres. Cash wuh ovdcr. £5 19 6
LIST PRICE £9-19-8

732, Romford Road,
“SPEED” fondon.E.12. ILF 2316

ot.

ADVERTISEMENT INDEX

Automatic Coi’ Winder & Elcctrical Equipment Co.

mside Front Cooer
Bennett College, 1.td. 00 .. 657
British Institute of Engincering Technolovy . 656
Electradix Radios .. 00 0o 00 .. 658
Fluxite Ltd, .. 00 o 00 00 . 656
Graham Farish, Lad. 00 00 . 656
Institute of Televmon Enginecrs .. .. 658
{nternational Correspardence School:, le 652
Londoa Radio Supply Co. .. 658

M P.R. Electrical Co. oo
McCarthy Radio, Lad.
New Times Sales Co.

lnndt Back Cooev
<. Inside Back Coover
.. 655

Peto-Scott Co., Lud. .. 90 00 oo o0 65|
Pix .. . .. 0o e . .. 659
Player's Airman . 00 lm:de Front Cooer
" Speed 5 . Inud: Buack Cover
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(Continued from jo0t of column one)

DITTO WITH H.T.8 METAL RECTIFIER, 13/3
ALL TRANSFORMERS ARE FULLY SHROUOED.
SRYCE MAINS CHOKES

40 m.a., 30 Hys., 5 Ohms, 3/6; 60 m.a, 40 Hys,
500 Ohms, 5/-; ) m.a., 80 Hys., 2,500 Ohms, for
Rpeaker Replacement, Me hi3

BRYCE HEAVY OUTY INTERLEAVED MAINS
CHOKE, 12 llys., 100 Ohms, 250 m.a., %/~

huuuncs 1d. stamp it reply expe cted.
Hours of uusmess, 9 am to 7 p.n.
9 am, to 1 p.n.

All Orders, Value 5/- or Over, Tost Free. Ordersunder
'+ must be accompanied by a reasunable amount for
pmtm.e

C.0.1. Orders under 5'- eannot be aceepted,

Orders from Ireland and Special Parts of Seotland are
snbject to certain inereased postage rates, and cue-
tomers are advised to apply for details, cte,, of postage
before ordering.

Saturdays,

QUTHERN RADIO'S WIRELESS BARGAINK.
All Goods Guaranteed and sent Post 1'aid.
ECEIVERS.—Vidor 3-Valve Battery Scta. Maoidel
C.N. 212, Complete in attractive Walnot Cabinet
with three Muilard Valves, Moving Coil Speaker, Ilat-
terics and Accumulator. New in scaled cartons, £3/17/6
(List 6} pnx.).
UCILLE.—5-Valve American Midget Sete. Com-
plete with 5 Valves, Moving Cuil \pml.er
Ready for usc on any nains 100/250 voits A.C /IH
Long and Mcdium Waves, £3/15/0. New, if sealed
cartons,
ECORD CHANGERS.—GARRARD Model R.C.4,
plays automatically and changes cight 10, (r
1200, reconds of any kind. New, in sealed cartons, €6,
RAMOVPHONE MOTORS.—COLLARO  ELEC-
TRIC Radiogran Units, For A.¢C. or D.C. mains
29 volte.  Fully Auto Stop, complete with
ps. Can be nsed on any mains.  Brand new in
cartons, 57,6 cach. COLLARO ELECTRIC
Radiogram  Units, complete with Piek-up and fully
Auto Stop for A.C. mains enly. 37/6 cach. COLLARO
Single Spring Gramophone Motors with 10in, turn.
tables, complete with all accessorics. 11/-.  Double
ing Motors with 12in, turntable, 15/-, COLLARO
BATTERY  RADIOGRAM  UNITS,  ecompriring
Double Xpring Motor and Pick-up mounted on plate,
with all aceessories, 35/ each, ALl COLLARO
\I()H)Ih ARE BRAND NEW IX SEALED CAR-

\kl RS.—CELESTION  Soundex, permanent
10/-. TELSEN permanent magnet with
10- R mn Irms(nrun rs to rnit any Receiver, 12 6,
Telsen Londspeaker Uuits, 2,6, ALL BRAND NEW
OXED.

3, —TELSEN [ron Core. W349(Midget size), 4/-.
Type WATS (Twin). 9/- pair. Type W477 (Triple),
16, per set. Type W476 (triple Superhet., Selector and
Oscillator), 16/- per ~et, AII 1.1nu-d coils cotplete on
base with switch, 'I TRANSFORMUER
COLLS, 110 kje., TELSEN. DUAL RANGE
COLLS with aerial serics condenser Incor]l)omtul type
W78, 4/-.  Telsen Avrinl condensers with shorting
switrh, 2., ALL TELSEN COMPONENTS brand
new in sealed eartons,

MERICAN VALVES, A FULL RANGE OF
VALVES FOUR ALL AMERICAN RECEIVERS,
¢/- cach.

Mls

LLANEOUS BARGAINS, ALL BRAND
W IN ORIGINAL SEALED CARTONS:
TELSEN A.C./D.C. Multineters test anything radio
or cleetrical, 8/6. Telsen 2-Range Voltmeters, 3)-,
3-Ranze neeters, incliding mitliamps, 4/-. ACE (1.0.),
Mic rnplmm s, with (ransformer ready for use with any
receiver, 4 6 36 Assorted Tru-ohm Resistances,
1 watt, colonr coded and marked, 36 on card, 6/- per
eand. BELL TRANSFORMERS, 200/ 250  volts
fuput, 3, 5, and 8 volts output, 3/6. MORSE SIGNAL
UNITS incorporading buzzer, tapper and flash with
interuational code, complete with batterics and bulb,
3,9 tach. Varley Square I'cak Coils, BP5, 2/-. MAR-
CON1 V24 and Q Type valves (uselul for short-wave
experiments), 1/6; Glass insalators, 4d. ; Light-weight
headphones, double- -pole, 4,000 ohms each car- pieee,
3/- pair. A.C. Trickle Chnrgus, for 2, 4, and 6 volts,
17/0.

C,\Il and RADIO BATTERY CHARGERS incor-
porating WESTINGHOUSE METAL RECTI-
FIER,

This Charger will chable you to keep yonr

CAR BATTERIES FULLY CHARGLED. tor use ou
2, 6 and 12 volts, 45/- each.
EGENTONE ELIMINATORS, AC. 200,250

volts, Type W5a, with trickle charger 57/6.
OUTHERN RADIO.—Branches at 271-273, High
Road, Willesden Green, N.W.10; 48, Lisle Street,
London, W.C 2. All mail orders to 323, Euston Road,
London, N.W.1.
OUTHERN 1NADIO, 323, Kuston Road, Louden,
N.W.1 (near Warrcn $t. Tube). 'Phone: Eutton
3770,

SITUATIONS VACANT

WAVTH)—ambnlou» young men to prepare far
well-paid posts in TELEVISION, the great
carcer of the future. Apply for free booklct from
BRITIRIL INSTITUTE O EHGINEEIU\G TECU-
NOLOGY, 181", Stratford Place, W.1,
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streanmned underzround train,

*VERYTHING that is thrilling and new in this wonderful age in
E which we live is to be found month by month in PRACTICAL
MECHANICS, the Magazine of Modern Marvels.
The February Number, Just Out, will thrill old and young alike, for
its spcial articles include :

Underground Trains of the Future

The Conquest of the Eddystone Rogk

The Marvellous Experiments You Can Make with
Liquid Air

Other Special Features in-

A <ectional iew of the present (I‘ddv;lonz clude :
Lighthousa I'he first one woas buill by a .
e 0. o ThaABC of Television
A Petrol-Driven Mode! Aero-
plane

Galton's Wonderful Whistle

A Romance of the Weaving
industry

Aerial Photographs with a
Kite

Amazing Sound Detectors

A Mode! G.W.R. Locomotive

A Lilliputian Village in the
Cotswolds

Star-Gazing for Amateurs

The Peculiarities of Pressure,
Etc., Etc.

rort

All  profusely illvstrated
with photographs, dagrams
plans" and drawings.

IN THE FEBRUARY ! ‘ WY

7 1"

PRAcncAL”sa-
. MECHANICS

i t 2, and Printed 1n England by
iEO) NEWNES, LIMITED, Jower House, ,ultmmplun street, Strand, London, Wt
Published “‘\2 }:: (:,“l:(:dit‘ l‘:%::tsmmn [N \n'mur stred t Low lm‘, W.10. sole Agents for Amtr ilin and New Zealand : GORDON & GOTCH, LTD, b‘)ll?h
L RAL NEW3 AGENCY, LTp.  Practicul amt Amats wp Wirddse ¢an be seut to any part of the Worll, post free, for 173, 81, per angum, six
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