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CLASS B"
AMPLIFICATION

—and get ” Mains Volume "
without extravagant

H.T. Consumption.

EXMIBITION
AUG-13-24-1938

By converling the output stage of
your Set to Class “B" you can obtain
volume equal to that of a powerlul
All-Electric Receiver. In spile of
this huge output you will find the
Cossor Class “B” valve extraordinarily
economical. H.T. consumption will

be no more than it is af present.

STAND NO. 89

Send the coupon for full particulars.

COSSOR 2408.

Filament volts 2.0; Filament amps 0.4;
Anode volts 150 max.; Max. Anode
Current Swing 50 mA.; Max. Peak
Applied Signal (Grid to Grid) 40 volts;
Static Anode Current at Va =100, Vg =0

(each half} 1.5 mA.
Price '4"

COSSOR 2208

Filament volis 2,0 ; Filament amps 0.2
Normal Anode volts 120; Max. Anode
Current Swing 35 mA.; Man, Peak
Applied Signal (Grid to Grid) 40 volisy

Static Anode Current at Va =100, Vg =0
J | (each half) 1,25 mA.
o OR P”ce '4,-

P " . To A, C. COSS0R LD, Melody Dept., Highbury Grove, London, N.5.
C L A s s B vA Lv E S Please send me, free of charge, a copy of Folder No. L93,

which tells me how to use Class » B " Amplifiation.

Name.......
Address__

#. €. COSSOR LTD., Highbury Grove, London, Depois a1 Birmingham. Bristol, Gla:gow Leeds, f verorsvmsiemi e ——
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Better Signals from North Africa
S the French Government is anxious

to assist the development of broad-
casting in Morocco, Algeria, and Tunisia,
measures are shortly to be taken to increase
the power_of the staticns in these pro-
tectorates and colonies. Plans have been
drawn up for the construction of a 75 kilo-
watt transmitter at Algiers, one of roughly
50 kilowatts at Rabat, and anentirely new
station (60 kW.) at Tanis. Aeccording to
the new Lucerne Plan the wavelengths
to be used are respectively 318.8 m.
(941 k/es), 499.2 m. (601 ke/s) and
514.6 m. (583 ke/s). The proposal to
establish a smaller relay station at
Marrakesh is still under consideration.

Radio Toulouse Again on the Air
HE French Posts and Telegraphs
Administration has authorized
the Radiophonie du Mids, proprietors
of the new St. Agnan station, to
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Every member of the

to combine sound,
plished and easily-assimilated style of writing.
is easily the Finest Band of Radio Experts in the World.

Even with this power it is doubtful whether
many listeners in Western Europe will hear
the Sofia programmes ; in the British Isles
we may have to wait until the Bulgarian
Government has launched the * super,”
the construction of which it has been
considering for the last two years. The
scheme includes also stations at Plovdiv
(Philippopoli), Varna and Roustchouk, for
all of which that _country has secured
wavelengths.

Yugoslavians for Yugoslavia
OLLOWING a principle adopted in
neighbouring countries the Minister
of Education at" %&clgmde has decreed that
no forcign artists are to be engaged to
perform cither at theatres, eoncert halls, or
broadcasting studios. Exception, however,
is to be made in the case of artists of world-
wide fame for which special authority has
been obtained.

Station RXKR Calling

OUR EXPERTS

OUR LABORATORIES

“ Practical Wireless” Technical
Staff possesses intensive and extensive experience of
Dra'wmg Offce, Design, Manufacture, Theoty, and Prac-
tice!

They are men specially selected because of their ability
all.round experience, with an accom-

Our Staff

HIS is the call-sign of a floating
broadcaster installed on the s.s.

City of Panama (formerly La Playa)
and which, anchored outside United
States  territorial waters, off the
Californian coast, daily transmits pub-
licity programmes. The station has
been registered with the Panama
authorities in order to circumvent re-
strictions made by the Federal Radio
Commission. The entertainments

resume broadcasts immediately but
have stipulated that the power to be
used is not to exceed that of the plant
destroyed some three months ago by
fire. As the energy then employed
for the transmission of the programmes
was only 8 kilowatts, it is hardly likely
that it will satisfy local listeners who
subscribed towards the cost of the
super-power transmitter.

European Statistics

- —

¢ Practical Wireless ”’ has not one, but many laboratories,
manned by highly-skilled technicians who are tireless in
their efforts to make sure that every amateur may duplicate
exactly the results we obtain!

That is the reason why 3 Practncal Wireless,”” alone of
all radio )ournals in the World, is able to Guarantee its
Receivers. It is the reason, too, why our Free Adyvice Bureau
has earned world-wide approbation from home-constructors.

OUR SYSTEM

The unique organization behind Pracdcal\ Wireless **
ensures that every worth-while development is first brought
to the notice of home constructors through the pages of
this journal! Hence our slogan:

mainly consist of recitals of gramo-
phone records or concerts by the
ship’s band. Revenue is entirely
derived from advertisements by micro-
phone. As the steamer is outside the
jurisdiction of the Federal authorities
it .is not subject to any laws in
respect to prohibition, and it is thus
through visits to the studio, for which
special tripsare made from Los Angeles
and neighbouring centres, that it antieci-
pates a steady growth in popularity.

ERMANY appears to hold the
record for the greatest number

“REAL, RELIABLE AND UNRIVALLED READER
SERVICE.”

Hallo, Oslo !

of broadcasts made by its stations
during 1932, namely 110,000 transmis-
sions representing a total of some 48,000
hours. Denmark secures second place with
4,557 hours for one station only, that of
Copenhagen, or an average of twelve and
one half hours per day, Austria coming
third with eleven and three-quarter
hours,

Sofia’s New Transmitter
O far Bulgaria has only possessed a
small 500 watt station operated by
a local wireless association (Rodno Radio),
but it is to be replaced shortly by a 3 kilo-
watt broadcasting transmitter which was
recently given to the Queen of Bulgaria by
the city of Rome. Until January, 1934,
there will be no alteration in wavelength.

Changes in German System
ITH the advent of a new Dircctor-
General the German Reichsfunk
intends to make drastic alterations in its
organization during the next few months.
The main aim is to bring all studios
under one central control and to place the
stations completely in the hands of the
ruling political party. Accordmg to a Berlin
report the first step to be taken is that of a
thorough change of personnel in order to
make room for over 1,000 active members
of the National Socialist organization. In
addition, great efforts are to be made to
hurry on the construction of the new
Hamburg and Berlin transmitters;the former
is due to be opened officially in the autumn.

NDER the new Plan de Lucern:

Norway has been granted an ex-
clusive channel (1,186 metres—253 kc/s) for
her high-power transmitter, but she will not
be allowed to inercase the energy radiated.
This favourable position in the long-wave
band was conceded in consideration of an
undertaking to reduce radiation in a
south-easterly direction in order to avoid
any chance of interference with Denmark
and other neighbouring countries.

Loud-speaker In the Pulpit
E curé of a small parish church at
Estivaux (France), finding that his
sermons failed to attract a large congrega-
tion, hit upon the idea of rclaying religious
addresses broadcast by well-known preachers
every Sunday through Radio Paris. At
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his own expense he installed a wireless | :

receiver in the church with a loud-speaker
in the pulpit. He has found that by this
means the village of Estivaux has become
a centre of attraction for many kilometres
around. .

The Next Wavelength Conference
CCORDING to ‘certain continental
] rapers the next International Euro-
pean Conference is to be held
at, Cairo (Egypt) on May 15,
1936, but if somec authorities
are to be believed an earlier
one may be convened in 1934.

Geneva Short-wave Broadcasts
N order to effect relays of
- interesting transmissions from

foreign countries, and to re-

broadcast them through the

Sottens station, the Swiss

authorities propose to use a’ .

ghort-wave transmitter working !

ona wavelength between 40 and
- 80 metres ; this method would
obviate the hiring of special |
jand-lines. The * pick-up ” of
the original broadcast may
possibly be carried out by the
Colovrex receiving station of the
League of Nations system.

B base.
Madrid’s Radio Flying Squad
PAIN, after studying methods
adopted in the United States, has
equipped all motor-cycles of its flying
squad with small radio receivers, thus
enabling the members of the force to
receive instructions direct from Central
Police Headquarters,

B.B.C. Radio Theatre {
AT the Radio Exhibition at Olympia this

month, the B.B.C. will possess a
specially built theatre capable of accommo-
dating fifteen hundred spectators. An
original revue to run throughout the week
will be staged for one hour each day;
admission will be by tickets obtainable
from certain stall-holders. Another hour
in the day’s entertainments will feature a
typical vaudeville show. It will be broad-
cast throughout Olympia and will also be
relayed in the National and Regional
programmes.

Europe’s Biggest Transmitter

HE Moscow-Noghinsk 500 kilowatter

now working on 1,481 metres, and which
from January 15 next will operate on
1,714 m. (175 ke/s) is undoubtedly the largest
station so far erected in the Old World.
Its plant is ultra-modern, it has cost nearly
four million roubles for machinery alone,
and it only requires a staff of five engineers.
The transmitter, situated at roughly forty
miles from the Soviet capital, is connected to
six separate studios pending the opening of
Moscow’s new Central Broadcasting House.

Listen for Kalundborg Tests
IF you ‘‘stand-by” on 1,153 metres
towards 12.30 a.m. soon after the
closing item of the Copenhagen programmes,
you.may hear experiments carried out by
the new 60 kilowatt Kalundborg trans-
mitter which is now being tested almost
nightly. Whilst free of interference at

A modern type cathode ray tube made by
Note the fluorescent screen.

1o e -

| INTERESTING and TOPICAL |
PARAGRAPHS. i

&iram

that hour, such may not be the case if
Radio Luxembourg continues to broadcast
on its unauthorized channel of 1,191 metres
(252 ke/s) which only leaves a bare separa-
tion of 8 kilocycles between these two

THE COSSOR CATHODE RAY TUBE.

solution fo Television ?

giants. The latter station; as ‘you may
perhaps have heard, by the Lucerne Plan
18 required at the beginning of 1934 to work
on 240.2 m. and to limit its energy to 60
kilowatts. As the Luxembourg authorities
have not signed the convention, it is not
vet quite clear what may happen, but the
presence of a 200 kilowatt transmitter in
that section of the long-wave band, as it
has been apportioned, would certainly
cause confusion.

Portugal’s Radio Plans
COMPLETE scheme for the control
of the future Portuguese broadcasting
system has now been drawn up, and if all
goes well should be carried out in the
course of 1934-1935. Work on the 20

SOIVE THIS?

Problem No. 46,

Jackson fitted his receiver with an output
filter circuit, but could get no signals. Whilst
testing the leads for good connection he found 3
that the output choke was quite warm. The
loud-speaker was connected Qirect In the anode
circuit in place of the choke and everything
worked smoothly. What prevented signals in
the former arrangement ? Three books will be
awarded for the first three correct solutions
opened. Address your entries to The Editor,
PRACTICAL WIRELESS, Geo. Newnes, Ltd.,
8-11, Bouthampton Street, Strand, London,
W.C.2. Mark your envelopes, Problem No. 46
and post to reach here not later than Aug. 7th.

PR

SOLUTION TO PROBLEM No. 45.

The potentiometer for controlling the bias to the
variable-mn valve in Swinburne’s set was mounted
on a metal bracket and had not been insulated. Con-
scquently the grid bias battery was being short-
circuited via the metal chassis.

No readers were successful in correctly solving
Problem No. 44, and conscquently no books have been
awarded this weck,

Cossors, complete with
Will “this tube provide the real

"controlled by the State.

kilowatt station now in course of installa-

“tion in the neighbourhood of the capital

is progressing favourably and Radio Lishoa
may open simultaneously with the coming
into operation of the Lucerne plan. A
smaller transmitter has been promised to
the city of Oporto, and to assure the broad-
cast of radio programmes to their nationals
overseas the authorities contemplate the
construction of g 10 kilowatt short-wave
station at Lisbon. J

Japan Adopts Regional System
TH.E Japanese Broadcasting

Corporation, in order to
provide alternative entertain-
ments toits listeners, has studied’
the B.B.C. Twin Regional plan.
As a start a new 10 kilowatt
station is to be erected at Osaka ;.
it ig' to be followed by other
transmitters in the most impor-’
tant centres.

Hitched Their (Radio) Wagon to
a Star 1
FOR the opening ceremony of
the Chicago World Fair, the
Columbia Broadcasting System,'
through their New York station'
WABC, enabled their listeners to
hear a star ! Light impulses from'
Arcturus, computed to be 240
trillion miles distant from the
earth, were picked up by the
Harvard, Pittsburgh, and other observa-
tories and utilized to switch on the lighting
system of the Exhibition Grounds. The
actual rays had been emanated by Arcturu
forty years ago. '

Manchester Airport Station

SIMILAR to Croydon and Heston,
Manchester possesses its own airport,

fully equipped with a wireless telephony

| transmitter, from which broadcasts can be

made for the benefit of airplanes. The call-'
letters are GEM and the wavelength is
870 m. (345 kefs.). Morse transmissions are
carried out on the aviation channel of
900 m. (333 kefs.).

The French Ferrié¢ Plan
French Government has definitely
adopted the Ferrié plan for the re-
organization of the broadcasting system
By this scheme
France will possess at least six high-power
transmitters, namely, Paris (120 kW.),
Toulouse PTT (120 kW.), Lyons (90 kW.),
Nice, La Brague (60 kW.), Marseilles
(60 kW.), Rennes-Thouries (120 kW.), and
Lille (60 kW.). Nothing has been decided
yet as regards the privately owned stations
already in existence or under construction.

Radio versus Theatres
N view of the present adverse economic
conditions prevailing in the United
States, the American theatre industry has
put forward a suggestion to the authorities
in which a request is made that radio
receivers should be taxed to the same extent
as the increased rate collected from houses
of amusement for philanthropic purposes.
Managers contend that it would be fair,
to enforce an amusement tax on broadcast:
entertainments in view of the present plight§
of stage and variety artists. -
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HE term * rattling,” as applied to
loud-speaker reproduction, surely
speaks for itself, and must have

been experienced by nearly every amateur
and experimenter. It is, of course, that
metallic, vibrating noise which sometimes
oceurs, particularly during a sudden loud
passage of music, and which sounds as
though a nut in the loud-speaker is very
loose, or the unit itself is.badly out of
adjustment. These two faults are, in fact,
the conclusions almost immediately arrived
at as soon as a rattle is heard. Often they
are the cause of the trouble, but more
often than not it is to:be found elsewhere
in the set itself. I propose, therefore, to
enumerate a few of these causes which
have-been my experience, and to give a few

hints on curing these mysterious rattles. .., 70 ¢ f—
TOUCHIIG

POLE
PLECES

Loud-speaker Rattle
To take, then, firstly, the loud-speaker.
As mentioned above, it may be out of
adjustment, a nut or screw of the chassis
may be loose, or the cone-fixing screws may
have worked loose. Another source of loud-
speaker rattle is the reed protruding several
inches into the cone, after th_e latter has
been fixed to it, and vibrating. Either
break it off or wrap around it a piece of
insulating tape, or stick a cork on to it.
This will damp out the vibrations. The
loud-speaker cabi-
net itself is a
potential source of
“rattle.”” Should
it be of too
thin wood it
may resonate, caus-
ing a peculiar
“buzz” ocecasion-
ally. This may
oceur, too, if it is
not standing evenly
Fig. 2—Another source ©n the table or
of trouble is the reed shelf.
protruding loo far inlo Valve Overloading
the cone. Having exoner-
ated the speaker
from blame, let us turn to the set itself. We
will continue to work backwards from the
loud-speaker and look at the output valve.
It can possibly safely be said that eighty
per cent. of the cases of so-called * rattling >
are due to overloading of this valve. Give
it as much H.T. as possible, see that the
grid-bias is right. and then use the volume-
control well.  If you have a milliammeter,
just put it in the H.T. positive lead to your
output valve, check up your G.B. voltage
by seeing that, according to the valve-
maker’s curves, the current being taken by
the valve is correct according to the H.T.
voltage applicd, and then just keep that
needle steady always. You will be surprised
how hard it is! The balanced armature
unit tends to cover up deficiencies in quality
due to overloading, ete., but the moving-
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coil, which is becoming so popular now,
does not, and the slightest overload,
especially on a sudden loud fortéssimo, will
result in an unpleasant ‘ tinny rattle.”
Don’t think, either, that the output is: the
only valve that overloads; the first L.F.
and the detector, too, do it almost as
easily, so check them over just to make

LOQSE NUTS FINIANG
5515

CiAASSIS JO

s L00SE soir

. —
JOINT IN2
convE onsruck B

Fig. 1.—Where to look for possible causes
of “rattling” in a loud-speaker.

sure. If you have an S.G. valve which is
handing out quite a large output to the
detector, especially on the locals, you may
be sure it’s detector-overloading that’s
causing that rattle. In this case, cut down
the H.F. input by using a variable con-
denser in the aerial lead, or a variable-mu
valve instead of your present S.G. one.
Try also power-grid detection—grid con-

ourPur
TR ANFOR AYER.

Fig. 3.—Checking for distortion in the
output stage.

e e
'.",

denser .0001 mfd., leak .25 megohm, and
a high H.T. voltage on the plate, not
merely on the detector H.T. terminal, where
probably most of it is lost, trying to get
through several thousands of ohms resist-
ances.

Having had details of the most common
causes of these mysterious * rattles ’ that
are apt to arise, let us briefly run through
the less common ones. Loose covers of
chokes or transformers may vibrate and
cause it (that is the reason why music can
often be heard with no loud-spcaker con-

nected. In such cases, tighten them up

dafize-804aa  or clamp them tightly together in some

way. DBroken grid-leaks, grid-leaks of
incorrect value, run-down and high-resis-
tance grid-bias batterics can all give rise
to a distortion very =
much like a
mechanical rattle.
Run-downH.T. and
L.T. batteries can,
too, do the same,
and so can worn
out valves.

It will be under-
stood from the
foregoing that
“ rattling ” is due
to disto;tior} asl well
as mechanical vi-  Fis 4 —The covers and
bration, and to be clamping bolts of trans-
free'frtl)mdlstortlon e Gh o dl e
a wireless sct must :
be kept in first-class Holitcpuglatio-
condition. To do so may be a little imore
expensive, but that is amply repaid by
increased quality, and hence additional
enjoyment, of the broadcast programmes.

CLAMPINIG BOLTS

Olympia Radio Show

Tuesday, Aug. 15th to Thursday,
Aug. 24th. 11 a.m to 10 p.m.

Two Special Enlarged Numbers
of

Practical
Wireless

i August 19th issue

COMPLETE GUIDE TO THE SHOW
A Forccast of the Exhibits, in
At-a-Glance-form, with a guide to
the Show alphabetically arranged.,

o

A R ) () e

August 2€th issue
STAND-TO-STAND SHOW REPORT

A comprehensive report on each
exhibit by our Technical Stafi.

Order These Issues Now

e
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An Explanation of the New Term Applied to Quiet AV.C.

F all the technical terms coined,
developed, and introduced to puzzle
the wireless amateur, the latest and

most popular is * squelch.” Although its
application to radio originated-in America,
the word itself is quite English, being
defined in.Nuttall’s as “a ﬂa,t hea.vy fall :

to crush with a weight or blow.” Obviously
this definition has no use in radio work,
and the word is used in place of the more
explanatory phrases of ** quiet automatic

NI+

By FRANK PRESTON, FRA.

Disadvantages of A.V.C.

These are the advantages of automatic
volume contrgl, but unfortunately they
are accompanied by corresponding dis-
advantages which tend to neutralize them
from the point of view of the listener. The
chief disadvantage is that when the receiver
i8 not tuned to a transmission the degree of

, Sm‘r\/l

HFC

£3
I . b .-
== Fig. |.—Thisskeleton cucull demonsirates the prmc:plc of ‘‘squelch.” Approximate
> values of the more important components are as follows : R.1, .5 mcg ;s R2,.25
meg. ; R.3, 2 meg. ; R.4, 50,000 ohms ; R.5, | meg.; R.6, R.7 and R.8,
depend upon the valves and available H.T. voltage ; C.1, .1 mf

volume control >’ or * noise suppressor
control.” To understa,nd the application
of ‘ squelch ”’ one must therefore consider
- it in relation to the now-popular automatic
volume control. .
Those who have followed recent articles
in PracTicAL WIRELESS know that A.V.C.
(to use the abbreviated term) is effected
by so designing the receiver that the signal
voltage applied to the detector stage is
employed to supply a negative.grid bias
potential to the variable-mu high-frequency
amplifier. Thus, as the detector signal
voltage increases the V.-M. bias is raised
and, in consequence, the degree of high-
frequency amplification is proportionately
reduced. The result of this is that a
*“ balancing >’ effect is produced by which
the output from the detector—and so the
volume of sound from the loud-speaker—
tends to remain constant irrespective of the
intensity of the carrier wave picked up by
the aerial. By this means the detector
and low-frequency amplifier are prevented
from being overloaded. Moreover, any
fading of the sxgnal has no effect on the
output volume, since it is immediately com-
pensated for by the increased amount of
amplification given by the V.-M. amplifier.

high-frequency amplification is at a maxi-

mum, and so the various forms of * mush i

constituting the ‘ between station ’’ noises

are considerably magnified. In addition,

the inevitable ‘‘ hiss” produced by the

valves working in their most sensitive
T+

condition comes into undue prominence.
The net result of this-is that the “ between
station ” noises are often as loud as legiti-
mate signals and this produces a most
unpleasant and disconcerting effect. Be-
sides, even yhen a station is tuned in,
fading is still t,roublesome, due to the fact
that the parasitic noises vary in strength,
although the signal itself remains constant.

It is the disadvantages just referred to
that give rise to the necessity for ¢ squelch,”
the idea of which is to render the low-
frequency amphﬁer inoperative on signals
of less than * programme ™ strength. The
*“ squelch ” action functions in opposition,
as it were, to the normal automatic volume
control, so that when signal strength falls
below some predetermined minimum the
LF. amplifier ceases to work, notwith-
standing the fact that the high-frequency
amplifier is operating at high efficiency.
Generally, the * squelching ” is carried out
by a separate valve which is biased
from the same source as are the variable-
mu amplifiers. Thus, as the automatic
biasing potential is reduced on a weak
signal, the bias on the * squelch” valve
\is8 also reduced. This causes the valve
to pass-a greater amount of anode current.
And as that current is drawn through a
resistance connected in the grid-cathode
circuit of the first L.F. valve the grid bias
on the latter valve is increased. By so
arranging the constants of the circuit
(principally the value of the resistance)
that the L.F. valve is biased to the point
of zero anode current when the signal
strength becomes less than the minimum
decided upon, the low- frequency portion

of the set is made ‘‘ dead
(Continued on pagt 642)
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FEW days ago I paid a visit to the
works of a large and well-known
firm who undertake the overhauling

and repair of radio sets on an extensive
scale—what is known in the radio trade
as ‘““ servicing.” 1 do not know how many
receivers there were in “dock” at the
time, but I must have scen at least five
hundred in the portions of the works
through which I was shown.

WIE-IA
Ve

And what a collection they were—a
veritable museum of radio progress
during the past six or seven years!
Of commercial sets there were types
which stood out as-landmarks on the
road of wireless development, and
very unsightly landmarks, too, some
of them. There were flat-faced sets,
of the first so-called * American”
vertical panel type ; sloping panel sets
looking like old- fashioned writing-
tlesks ; ‘sets in metal boxes varying
in dcsngn from ornamental blscult
caskets to typewriter covers; ‘* port-
able > receivers in every guise, from
week-end cases to small packing-
cases: and a fair sprinkling of
ultra-modern cabinet sets with elabor-
ate loud-speaker * frets,” and others
of weird geometrical design, with
queer angular excrescences by way of
ornamentation.

Then there were the radio gramo-
phones, ranging in size from small
console instruments to huge affairs
like sideboards, and others camou-
flaged to appear like bureaux or
hookeases, or other pieces of furniture.
Home constructed models were also well
represented. These fell into three distinet
classes—those housed in shop-made eabinets
of various periods, or in carefully made
copies of them; those fitted into crude
home-made boxes, some of simply appalling
design and worse workmanship, and ranging
from huge, coffin-like affairs to poky
little hutches made of three-ply wood,

"BASKET® COILS.

Fig. 1.—A receiver with an “* R"

and third, those which were, and probably
always had been and always” would be,
quite devoid of a cabinet. Of g yG-sas
the internal wiring I prefer not CONS
to speak—principally because
this article is chiefly about the
external appearance of the set
of the future, but also because
—well, I suppose there must
be good and bad in this world.
Two examples of these sets of
the past are shown in Figs. 1
and 2, the first - being one of
those ancient “ R valve types,
with flashlamp batteries bundled
together for H.T., while ' the
second shows plug-in coils, a
neutralizing condenscr, and fila-
ment rheostats.

What are We to Do ?
Now where does all this lead

Fig. 2—A three-
valve receiver, with plug-in cmlc ;
neutralizing condenser and f[amenl resistances.
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With ‘a Lively Eye to

By H.
Wh.Sch.,, B.Sc.(Hons.), A.C.Cl,

to ? At first glance it would scem that in
the short history of British radio we have
employed successively every possible form
for our reccivers, and that there was no
new shape or treatment left for us to try.
Yet it is hard to believe that the present
fashion will be the final form of the radio
set, and everyone with the slightest artistic
sense will piously hope that we shall not
revert to any of the monstrosities
of the past.

A Prophehc Look at the Future

J. BARTON CHAPPLE,
D.LC, AMIEE

FLASKHLANTP

lamp batteries for the high tension supply.

So what are we to do? I think the |
logical development of the sct of the future
can be deduced with very fair accuracy
by the .exercise of a little observation,
coupled with imagination. Go and visit
a dozen typical Eritish homes and examine
their radio installations. What will you
find ? In orie or two cases there will be
small, box-like .sets with separate loud-
speakers perched on side tables or book-
shelves, and with batteries or climinators

BATTER/IES FOR
HT i 1|

valve, and flash

the Past.

disposed on the floor or on other shelves.
A few more homes will have more or less
neat, self-contained receivers, with built-in
speakers of the cabinet type. A real
enthusiast will have a fearsome-looking
chassis standing in all its nakedness on
some piece of furniture, and a moving-coil
loud-speaker on a baffle as big as a barn-
door, cluttering up one corner of the room,
and there will be a radio-gram. or two.
A few homes will have loft acrials, and as
many more will content themselves with
ugly picture-rail aerials and drapings
of flex. But the majority will rely
upon crazy masts in the back garden;
making the view of a row of houses
look like Lowestoft Harbour in the
middle of the herring season.

Radio is a Service

Things obviously cannot go on like
this  indefinitely. At no time sineer
the Adams period . has the art of
home decoration and home-making
been at a higher level than to-day,
yet it must be admitted that, with
the exception of the most expensive
models of receiver, wireless sets are
the most difficult objects to fit into
any well-conceived scheme of decora-
tion. Simplicity and the elimination
of both * fussy ”’ pieces and massive
objects arc the keynotes of modern
home design, and it will not be long
before British housewives will demand,
in no uncertain tones, radio equip-
ments more in keeping with these
ideas.

The two thoughts which I want to place
before you, as those most likely to lead to
somewhat revolutionary changes in the
external form of radio sets, are these.
First, radio is a service, as much so as
the gas, electricity, and water supply,
not to mention main drainage. Now we
do not parade these services in the “ best
rooms of our houses. It is true that we fit
artistic apparatus to utilize these services
—gas-fires, lighting pendants, and the like.
These devices are designed first

and foremost on * functional *
lines—that is to say, they arc
s0 made that they perform their
jobs in the most efficient way,
and then their external appear-,
ance i8 made to be either as
inconspicuous as possible or to
harmonize with the general de-
corative scheme. . We do not,
however, have gas meters and
fuse-boxes, water-tanks and ball
valves fitted in the living-rooms.
These - utilitarian, essential, but
unsightly technical adjuncts are
tucked away in the cupboard
under the stairs, in the cellar,
or in the attic. No one has yet thought of
disguiging the shilling. in the slot_meter
as a grandfather clock, or the hot-water
(Continued overleaf)
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)
cistern as a sideboard, and I do not suppose
anyone ever will.

‘Decorative -Blending

The logical conclusion is, - therefore, if
radio is a service, let us treat it as we treat
all other household services—tuck the
technical apparatus away out of sight, and
retain in  our living-rooms only..* the
apparatus of utilization—namely the loud-
'speaker.

Next comes the question, what form shall
the loud-speaker take, bearing in mind
that the modern idea is to reduce to a
minimum the number of . separate
articles in any room ? Well, our electric
light fittings must be visible and actu-
ally in the rooms, because unless they
were, they could not do their jobs
properly. But must a loud-speaker be
a separate and visible unit in the room ?

I think not. If, as seems probahle, the
moving-coil loud speaker becomes stabi-
lized for a considerable period as the
best reproducing instrument, why not
build it inta the walls of the various
rooms ? I can visualize the time when,

in addition to the architect, the hot-
water engineer, and the electrician, the
builder of modern houses will employ
the services of a skilled acoustic engineer

to decide the most effective locations in
each -room for the loud-speaker, and suit-
able holes will be left in party walls for the
accommodation of the loud-speakers, which
will be covered either by a neat grille or
treated in some other way so as to line up
with ‘the general architecture and decora-
tions of the room.

Indeed, I know of several homes where
something of the kind has already been
done, at any rate so far as the loud-speaker
is concerned. In some cases a disused
service hatch has been pressed into use to
house a moving-coil loud-speaker, while in
others a hole has actually been cut in the
wall. In mearly every case, however, the
set itself is of mofe or less conventional
form, and is installed in whichever of the
living-rooms offers the best facilities for

PRACTICAL WIRELESS
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aerial and earth connections, loud- -speaker
extension wires run to the various
roorns and some form of switching device,
ranging from simple switches at each
speaker point to automatic or semi-auto-
matic switching. One ingenious friend has
installed his receiver in his own den and
has developed a system of relays operated
from the principal living-room whereby

754

impulse switches and relays suitable for
operating station selectfng devices, and the
technical difficulties in ptodicing gets With
a reasonablé number of pré-tuned circuits
are not insurmountable;- Should the scheme
be fully developed the only outward and
visible signs of the radio installation will
be an inconspicuous loud-speaker grille on’
the wall, and an impulse switch on which
the listener can * dial” the station he
desires to hear.

There is, however, another direction in’
which radio fashions may develop,
namely the * transportable ”’ all electric
receiver. They are now being produced
in America and that means that there

will ‘shortly be produced over here
receivers of the super midget type—four

RADIO SET

valve all mains sets complete with
built-in loud-speaker, the whole being

V/SION FRAME
& L.S. GRILLE
BUILT INTO \w{u

AMOVABLE
REMOTE CONTE
Xt

PLUG
POINT

Fig. 3.—What the house of the future may
look like.

any one of half a dozen stations can be
selected at will. There are, of course, a
number of * pre.selector” sets “on the
market, although in most of these the
change from one station to another demands
a personal visit to the set to switch over,

Remote Dlalmg

In all seriousness I suggest that develop-
ments on these lines are far from being out
of the question. The automatic extension
switches and switching systems already on
the market show that equipment of this
type can be reliable and efficient and not
cxorbitant in cost. It needs only a little

ingenuity on the part of designers to produce

little larger than a cigar box. A set
of this description can be carried easily
from room to room and plugged into
the nearest wall socket. The output is
ample for a small living-room and there
is no doubt that, when built in Britain,
quality will. be reasonably good and
will satisfy all but the most critical
musical highbrow.

These sets are remarkably cheap in
price—at any rate in the States—so there
is no reason why several should not be
available in any home. This would be a
most flexible arrangement and would allow
different members of a family to listen to
the stations of their individual choice,
whereas with the average set all must listen
to whatever has been selected by the
majority. But perhaps the experiments
which have been going on with respect to
police wireless receivers may result in a
third solution. Shall we all wear individual
radio scts about our person ? If so, where
shall we put them ? Will they affect the
shape and form of our clothes ¢ Somehow
or other I do not feel that this scheme will
become popular, for a programme loses
half of its enjoyment unless it is shared
with .others. No, I do not fear that we
shall grow into a nation of solitary listeners.

Using ‘¢ Squelch **

Rather than attempt to enlarge upon
the brief explanation just given it will be
better to take an actual example of a
circuit employing A.V.C. and * squelch.”
Such a circuit is given in skeleton form
in Figure 1, where an ordinary V.-M.
valve, diode detector, first L.F. valve and

‘* squelch > are shown, the ecircuit of the
la.st named valve being in heavy lines so
that it can easily be recognised.

Two resistances, marked R.1 and R.2
are wired in series between the cathode
and grid (through the tuning coil) of the
diode detector, and the voltage drop across
these is applied as grid bias to the V.-M.
camplifier ; the voltage is proportional to
the mtenmty of the signal applied to the
detector. That is the principle underlying
ordinary A.V.C. The L.F. valve receives
its signal input from the slider of R.1 in
the usual way, through the small fixed
condenser C.1 and the H.F. choke. That
part of the circuit so far described is a
normal and practicable automatic volume
control arrangement, 80 we can now
consider the part which is shown by heavy
lines. The grid of the “squelch” valve
is biased by the drop in voltage across the
resistance marked R.2 and thus when
the signal strength is greatest (producing the
maximum voltage drop) it receives a
substantial negative bias which limits its
anode current to a mnegligible amount.

“SQUELCH P»—WHAT DOES IT
MEAN ?
(Continued from: page 640)

prmene ey

Under such conditions the **squelch”
valve does absolutely nothing. When
signal strength is low, however, the voltage
drop across R.2 falls, so that the * squelch »*
valve has but a small negative bias. Due
to this, its anode current increases in
amount. Now the latter current is drawn
through resistances R.4 and R.6, and as
the current rises the voltage drop across
these resistances becomes greater. But
it can be seen that these resistances are
in the grid circuit of the L.F. valve and the
voltage drop produced by them is used to
bias that valve. When the voltage drop
is sufficiently high the valve is biased
so heavily that its anode current is almost
zero ; the valve is then completely paralysed
and fails to pass on any signals to the
output stage and the loud-speaker.

The circuit of Figure 1 is useful for
demonstrating the principle of the
“ squelch > action, but is not one which is
likely to used very extensively in
practice, due to the fact that it necessitates
the use of an additional valve to produce
the noise suppression effect. An arrange-
ment that is already in use in America,
and will probably be adopted in this
country in the event of automatic volume

control attaining a position of popularity, is
exemplified by Figure 2. In this case a
double-diode-triode valve serves the triple
purpose of full-wave detector, automatic
volume control, and ‘““squelch.” The latter
valve has previously been described in
Pracricar WIRELESS, so there is no need
to repeat. the details of it ; it will suffice
to say that it has two small anodes which,
in conjunction with a portion of the cathode,
serve the purpose of a full-wave rectifier, as
well as a grid and main anode which also
work along with the cathode as a three-
electrode valve. Here, again the bias
voltage for the V.-M. amplifier is obtained
by the voltage drop across R.1 and R.2,
whilst that for the grid of the double-diode-
triode (acting as *‘ squelch ’’) is produced
by the resistance marked R.1. By using
a variable resistance in the position marked
R.6, the point at which the * squelehing ’”
action takes place can be varied to suit
any particular requirements.

The two circuits given are not by any
means the only ones available, but serve
as typical examples; modifications of
them are numberless. Some readers might,
wish to try one of the arrangements de-
seribed, and for their benefit very approxi-,
mate values of components are given below
the circuits themselves. It must be empha-
sized, however, that the figures are only
approximate and will vary within fairly
wide limits for various types of valves,
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A Useful Tuning Dodge
ERE is an idea which may be of use to
those amateurs who have a set with
a small tuning dial. First of all a protractor
(about 3iin. diameter) is procured. This
protractor can be of either  cclluloid or
metal. If a celluloid one is used the back
surface must be roughened, and then a sheet
of paper stuck on the back, and the whole
glued on the panel so that it is concentric
with the original dial. A hole must, of
course, be cut at the centre of the protractor
to allow for the condenser spindle. Then
on the original dial, at the back, a pointer
of black cellulcid is fixed. In this way a

CELLULOID PROTRACTOR
GLUED TD PANEL
4

__.'.""‘.. e ST N N

] THAT DODGE OF YOURS! !

Every teader of “ PRACTICAL WIRE"
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us? We pay £1.10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay

half-a-guinea. Turn’ that idea of yours to
account by sending it in to us addressed
to the Editor, ¥ PRACTICAL WIRELESS. "
George Neunes. Ltd., 8-11, Southampton
Street, Strand, W.C.2, Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes “ Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle.

Fam ) amw

PRORACTOR increasing gramophone sig-
nals, and wice versa, which 1
made up for my radio-gram.
The drawingsare self-explan-
atory, depicting two stan-

-POINTER

CONDENSER

AUTEANATIVE METAL
s, PROTARACTOR SCREWED
TO AL

A
tuning dodge
whereby
stations with
similar wave-
lengths may
be separated.

larger dial is obtained. If a metal pro-
tractor is used it must be screwed to the
panel. To prevent distortion, however, this
must be earthed, by connecting to the
earthed vanes of the tuning condenser.
Thus, if it is necessary to separate stations
with similar wavelengths, this dodge is very
useful, and stations can be logged with
greater ease.—J. J. S. (Chesterfield).

A Radio-Gram. Fader
THE accompanying sketches show a

useful half a turn anti-clockwise

_combined radio-gram. fader for de-
creasing radio signals and switching in and

dard potentiometers ganged

with an intermediate coup-
! ling cam
for oper-
ating the
switch.
The first

UGINAL
DrAL

“PANEL

decreases the radio signals
when the gramophone
switch is closed, and fur-
ther turning increases
gramophone signals. The
connection on the gramo-
phone potentiometer was
made by releasing the
resistance element and
inserting copper ligament
which clamped against
the resistance on  re-
assembling.—0. C. LgEap-

RIBS STUCK SIDE BY
SIDE AND_ SIOTTED,

N —]

slots for wire could be cut in all the ribs
at one operation. They were then separ-
ated, the circumference of tube was divided
into six equal parts, and the slotted ribs
were stuck on with Chatterton’s compound.
The coil was then wound, and no trouble
whatever was experienced.—L. W, BoxEs
(Bexley Heath).

A Tantalum Charger
IN making a tantalum charger trouble is
often experienced in makmg a good
connection to the tantalum strip, as it
cannot be soldered. Using the dodge
shown in the accompanying sketch, I have
had a charger in use for over two years
without any trouble. The strips are 6in.
long by #in. wide and very thin. Iobtained
a }in. diameter lead pipe about 3in. long,
and flattened it out a little till I could push
the tantalum strip in about iin. I then
flattened the pipe again till it held the strip
firm and drilled two small holes in both and
riveted them together with
two small lead rivets. After.
this a coating [of sealing-wax
was put on, up to about %in.
from the top of the lead tube;
this can be put on with a
brush, by dissolving some
sealing-wax in methylated
spirit. The accompanying
sketches show the complete
charger and circuit diagram
of connections.—* ELEC-
TRICUS ”* (Bradford).

x,
RIBS $TUCK ON

CIRCUMFEREENCE

Converting a Short-Wave
Coil
THE following notes ex-
plain how a com-
mercial two-range short-
wave coil was converted

BITTER (Brondesbury
Park).

Making a Ribbed Former

REQUIRING a six-ribbed former on
‘hich to wind a long-wave coil, and

being unable to obtain it lmmedmt,ely, the

How to make a ribbed former.

into a four-range coil having
a considerably wider wave-
length range. The coil was originally de-
mgucd to cover from 19-50 m. when tuned
by means of a .00013 mfd. condenser. The
tuning condenser now used is a .00025

2 forpmomern wopon s L following  dodge mfd, with a .0002 fixed condenser con-
i3 PO ROR LN a",‘&m".‘s:‘mw::&mww was  successfully nected in series with it. By calculation it
AR L ted to. will be secn that the resultant capacity in
40T inEND OF CAM YO FIT ON NEW SRR L RNC ) resorte N . g s
AUgRaloRMSG! L piece of paxolin the tuning circuit is about .00011 mfd.
3:_ ¢ ) P R o cardboard tube, (Continued overleaf)
TPERATING KHOB FITTED HERE § s WMOT-}W aboutim ~ 9
i SR Al - i e srpaller e TUBE FLATTENED AR ML S 250 v,
4 o shovorongs . diamete r 2 D“}'Eﬁ.ﬁfw
= 5 :m than the
:
WSULATING BUtH & 3 VT! \\\ roqul red
zm.«m/o‘ el resaccamewe former,
e SOUERED ON -@ \ q aw was taken 25y F54
NfOMEYE‘? &
S T \ u SPONTE eoukr DA from the 2
4 é“‘ ::Eé‘:‘xm STD POTENNIOMETER \)\n BE DISPENSED WITH scmp-box, a]st;
Otmzcnon 1P INSERTED SO000 onms =
0 GRUSH AFTER \VIEW, SPOT OF SOLER RABNG VOWMEORTROL 4 & v a p.l ece O +
Ve el Egleiln %"ES;@E&%’; 45855 3/16in. ebon-
T :,g;*w weror  jte. Ribs were
P cut from the
Details of a com- ebonite, and $ounm
bined radio-gram were stuck to- — Powrs
fader for decreas- gether th,h i LRD nla
ing radio signals, Chatterton’s T L J b
elc. compound in

order that the

)
Making a tantalum charger.
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Converting a short-wave coil.  Switches
closed, C open range, 1 m;
A closed, B and C open, range 19—30 m. ;
A, B and C open, range 28—50 m.; A and

B open, C closed, range 50—100 m.

The grid coil had nine turns, five of which
were shorted out.to tune over the 19-30 m.
band, thus leaving four turns in circuit. A
tapping was taken one turn lower down the
coil by seraping away the insulation for a
length of about }in. and soldering the end of
a piece of connecting wire along the bare
portion. The other end of this
connecting wire was taken to an EXTERNAL
additional push-pull switch, the ,ELA‘E oF

effect of which is to short the extra VAVEHOWER

_turn, leaving three turns in circuit. ' 5€"-
This was found sufficient to tune down to
14 m., and at the first attempt W2XAL

was heard on the 16 m. band, and later |

LSL was well heard on the 14 m. band.

A third push-pull switch was then
required to short-circuit the .0002 fixed
condenser, and the coil could then be made
to tune to approximately 100 m. It is
thus possible to tune from 14-100 m. by
the operation of three switches and without
the inconvenience of coil changing. There
must be a number of similar coils in use,
the tuning ranges of which could be quite
simply extended along these lines. The
accompanying diagram should make the
switching quite clear.

It should be noted that on the shorter
ranges, i.e., up to 50 m. the tuning capacity
used 18 .00011 mfd., which is sufficiently
small to make tuning easy even on the
lowest band, while above 50 m. tuning is
quite easy with the .00025 mfd. capacity.

The finished testing sel,

N

NN
\‘3\\- 7> out valve in set to be tested and plug in
\/ 45 valve-holder on tester, plugging in grid and

{ sonceron 1O existing valve-holder). By doing
i

RON ETC. the valve to be tested to an ex-

" { soacéron Of the voltmeter before the set is
41 Z\L/ )1 TerminaLs
y SOLDER €TC.

| fuse [acts as a safeguard against any
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Inductive and capacitative couplings for
the aerial may be experimented with to
find which gives the best results over
particular ranges, and it may be found that
above about 50 m. an earth may be an
advantage, whereas below that it can be
dispensed with.

There may be some losses at the higher
frequencies due to the additional switches
and wiring, but this is compensated for by
the convenience of the arrangement.—R.
NYE (Southampton).

A Handy Testing Set
AVING recently been called in to help
my friends diagnose their wireless
troubles it occurred to me that a testing
set would be a very useful thing to possess.
Not having the cash available to purchase
any of the well-known - testing outfits, I
sorted out the * junk >’ box and discovered

5
FUSE-HOLDER
AND BuLB.

To LIBATTERY
4

The wiring diagram of the testing set.

a panel-mounting 8.volt meter, valve-
holder and switch arm with a few studs.
I next obtained a second-hand 20 milliam-
meter and fuse-holder, together with a few
terminals and plugs. Having an odd piece
of ebonite I mounted the components on
it and wired up as indicated above.
The procedure for testing the set is to con-
nect extra leads from the L.T. accumu-
lators to terminals L.T.+ and —. Take

plate plugs in the set (allowing suffi-
cient length of flex to reach inside set

this you have simply transferred

ternal valve-holder. The reading
switched on can be taken, then by
switching over the arm(to the “on”
position, the voltage drop of the ac-
cumulator can be noted ; and this, in
the absence of a hydrometer, serves as
sufficient indication of the charge in
the accumulator. The milliammeter
gives an indication of the current
consumption by the valve, whilst the

mistakes that may happen. Each

—’ll’f—oz.
' 1000075,

e

L.
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2
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The circuit diagram of the stand-by unit.

certainly proved its worth as a fault-finder.
The whole panel was mounted in a suitable
box (as shown to the left) the box having a
hinged top and two extra compartments,
which are useful for carrying a set of
’phones, small soldering iron, terminals and
other odds and ends which are so often

EXTERNAL
T

&M&Z" &
i vaivenoiper A Handy Stand-by Unit
IN SET

required. A leather strap fixed to the
sides serves as a carrying handle.
—N. STRINGER (Wrenthorpe).

E accompanying diagrams give
details of a handy unit which
can be used either as a band-passtuner, to be
added in front of existing tuning system, or

| asa crystal set in emergency. The construc-

tion is obvious, and most of the parts can
be found in the average * junk box.” The
coil consists of 180 turns of No. 26 d.c.c.
wire wound on a 3in. former. A tap is
taken at fifty turns to cut off a medium-
wave winding. The aerial and earth are
taken off the set and attached to the ter-
minals on the unit. Terminals X and Z are
connected in the place of earth and aerial
respectively. If the two tuning dials are
now rotated and kept in step much sharper
tuning is possible, giving results well above
those obtained with wave-traps, simple
series condensers, and so forth. Should
the actual set fail, a pair of ’phones con-
nected to X and Y give good stand-by
reception and, finally, if one is experi-
menting with a particular tuning system,
then on connecting X and Y to the input
side of the L.F. transformer loud-speaker
reception is possible.—J. F. ExcrLn
(Hampstead).
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valve in the set may be tested in turn

by plugging-in the tester and replacing
the grid and plate plugs in the correct

1 positions.

A variety of other uses can
be found for the testing set, which has

g ==

The wiring diagram of the stand-by unit.
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“The finest speaker I ever heard” - - -
That's what everybody says about the

WHARFEDALE
MOVING COIL SPEAKER

Even wireless dealers agree that the Wharfedale Speaker hasn’t an
egual at the price, and dealers arc not given to throwing bouquets at
manufacturers—they would sconer heave brickbats.

The Wharfedale reproduces every note true to nature, from the highest
treble to the deepest bass. The secret lies in the unusually massive
magnet and generously-propnrhoned trapsformer. Dust protecticn
of the vxtal air-gap is a refinement which guarantces censistent quality.

NZE
WHARFEDALE RIGID == MASSIVE
39,6 CHASSIS = MAGNET
POPULAR BLUE / ‘
WHARFEDALE ~ —
DE_LUXE GOLDEN | il A
WHARFEDALE i { 70
63/ - DUST \
The pe:&ecttl_on of IcOvER R BIG
reproduction.
Al suitable for Class B |g sAcK JRANS-
and all v:x'l::easl oufput y FORMER
(as,u ;vha! ** Practical MQISTURE —-
: e
AL Canamar 0 || T IOPT LOME

Sp-aker. Page 656)

Send for Free Catalogue.

WHARFEDALE WIRELESS WORKS 62, LEEDS RD., BRADFORD, YKS.

Please send Free ,

f’:atalogue ?(f Wh“{j- am:
zle Speakers o

obligation. ¢ Address.

GREAT UNKNOWNS
AT THE B.B.C.

by
Collie Knox

TIT- BITS

Now on Sale d-

BRI NARARARANLIINIZIIAIISNNENILCASNNANSERZRINDS

COMPLETE WITH
OLUME CONTEOL

116

The finest pick-up of its type yet
produced. Fully guaranteed, Out-
put is extraordinarily high, Special
gwivel head lor easy nmeedle
changing, Impossible for pick-up
bead to get out of adjustment.
Weight oa record adjustabls by
compensater on end of arm.
Smart brown bakelite.

RADIOLYMPIA
STAND No. 14
GRAND HALL

Ask your dealer for demons‘ration
or write us dirsct for Catalogue.

€OsMOCORD L'2 Dt N

CAMBRIDGE ARTERIAL RD. ENFIELD MiDDX:
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for YOU

NEW IGRANIC CLASS-B
DRIVER TRANSFORMER

Designed and produced after intensive
technical research—so vital yet so fre-
quently neglected—this new Igranic class-B
Driver Transformer ‘is a masterpiece of
scientific precision. Here are a few of
its most notable advantages :

@ High primary inductance, due to the
use of a generous core, constructed on the
well-known patented bi-metal principle.
@ Low resistance windings prevent dis
tortion of heavy peak currents.

@ Fidelity of response obtained by
accurate matching of windings.

@ Maintenance of inductance on peak
currents, ensuring accurate matching with
the preceding valve.

@ Two tappings are provided giving
two ratios. (1 : 1 and 1.5 : 1), which

permit many combinations ,

of valves to be used. Price l

Wite to-day for illustraled Catalogue
No. 1.1258 of Igranic Quality Components.

IGRANIS ELECTRIC CO., LTD.,
149, Queen Victoria Street, E.C.4

J/ADION\___




btai

PRACTICAL WIRELESS

<

ning Filament
Current > 0L.Mains

Aug_us_? 5th, 1933

HE ultimate object of the national
" “grid scheme is to supply the whole
country with electric power in the
form of alternating current.
has already been made available in many
parts, and the ichange-over from existing
direet current to alternating current supply
i8° being carried out daily in other places.
Probably at least thirty per cent. of the
consumers of electricity in this country are
still taking their supply from D.C.
mains, and a considerable period
must elapse before all existing D.C.
supplies are replaced by A.C. )
‘In the meantime, aYl mains sets
and eliminators for A.C. working
are naturally receiving most
attention, while D.C. users are
not so well catered for. High-
tension battery eliminators for D.C.
working are, of course, widely
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2 3

In this Article the Author Explains |faThe smoothing chokes should have a

how Battery Sets can be Converted
to Mains Operation

By G. H. WRAY, FCS.

is desired to heat this filament from 220

4 VOLT VALVES,FILAMENT CURRENT O-1 AMR

volt D.C. supply mains, 0.2 amp. at 220

220 VOLT MAINS

2 MFD.

100 OHM
CHOKES

6 MFD.

irly high inductancé and be capable of
carrying the filament current (in this case
0.1 amp.) without overheating. The resist-

ance should be of the heavy duty wire

wound  type, with the necessary current-
carrying capacity. The mains plug should
always be inserted in the same position
in its socket, otherwise the polarity of the
circuit will be reversed. The isolation of
the mains from earth is an impor-
tant point, and it is, therefore,
essential that the 2 mfd. condenser
shown connected between the nega-
tive side and earth should be in-
corporated.

Power Valve Requirements
Connected in the manner shown,

the arrangement is only suitable for

small sets, because the output

> valve being only of a small ¢

are dg;ided]yi'n‘t’he ﬁliﬂority 'fht; ‘ 1880 OHMS Sep to vl c@ndl Juisd th? R
reason for this is that there are o z;r,mﬁﬁegmtﬂayﬁﬁeméﬁsliefd t,ll)lg
cﬁ%amm aggztac%locl:s stg t]h?n usclao v(‘)f Fig. 1.—A simple arrangement for sup- 4 MFDl el VO‘LTS . valves in serics—parallel as shown
Pt The%%i{;fff theso plying the filaments from D.C. mains. I in Fig. 2. The filaments of the first
are the waste of current entailed in = poo' g T o S

reducing the voltage of the mainsto that re-
quired by the valves, the fact that each of
the valves in the rcceiver must have the
same current consumption, and the difficulty
of producing standard D.C. units owing
to, the differing D.C. supply voltages in
various parts of the country.

Reduction of Malns Voltage.

In the case of alternating current, a
reduction of the mains voltage to that
required for the L.T. supply to the valves
is brought about by the simple and
economical method of transferring to the
lower voltage, but in dealing with direct
current the mains voltage has to be reduced
by absorbing or dissipating it by means of
series resistance, during whieh process the
current absorbed is lost, so far as serving
any useful purpose is concerned.

This wastage of current is shown by
considering, for instance, the case of a valve
the filament of which is rated at 0.2 amp.
at 4 volts. If the filament supply for this
valve is drawn from an accumulator, it
would consume 0.8 watt. If, instead, it

volts == 44 watts, must be taken from the
mains for this purpose. Of this 44 watts
0.8 watt would be actually consumed by
the filament, and the other 43.2 watts
would be dissipated by the resistance.
In spite of the fact that obtaining a low-
tension supply from D.C. mains is not in
the best interests of economy, there are
doubtless many readers on D.C. mains
who may consider that the attendant dis-
advantages are easily outweighed by those

tenance of L.T. accumulators. The
conversion may be carried out with little
difficulty, or expense, utilizing the existing
valves in the set, provided that each of
these have the same filament current
consumption.

Fig. 1 shows the circuit arrangement
for use with ordinary valves, the voltages
at different points of the circuit being
indicated on the diagram. When the
circuit is connected up, volt-meter readings
should be taken at these points toensure that
the voltage applied to the \

filaments is
+| correct. Itis
important, of
course, that
the voltage
rating of the
valvesshould"

{4

not be ex-
ceeded, and

——

Ve
-

Fig. 2—The

series-parallel arrangement of
iilaments.

thatthemak- |

-valves must be used accordingly.

associated with the charging and main. "

and then carried in series with the
output valve. For this arrangement,
the - filament' current consumption ‘of
each of the first two valves must be exactly
half that of the power valve, and SUitaI?]e

or
instance, if the power valve takes 0.2 amp.,
then the other two valves should each take
0.1 amp. The power valve may he of
either the 2, 4, or 6 volt type, but the two
first valves must be of the same voltage
rating. The current flowing in the circuit
in Fig. 2 would be 0.2 amp., and the
smoothing chokes and voltage resistance
would require to be of twice the current-
carrying capacity to those required for
the circuit shown in Fig. 1.

Indirectly Heated Valves

Indirectly - heated cathode valves, in

various types, for D.C. mains operation,
are now available, and if 220V MAINS
it is proposed to purchase.

(Continued on page 658) .

er’s instruec-
tions be
adhered to.

L
L

2 Mep. Fig. 3-—How ind;'recl[y heated D.C.
valves should be wired in circuit.
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F you have been studying radio manu-
facturers’ catalogues recently, or have
read some of the more advanced articles

in technical books and journals, you will
certainly have come across the term
“ decibel ” and have probably wondered
exactly what a decibel is. As the term
refers to a comparatively new system of
measurement, which will undoubtedly be
used more and more as time goes on, I
propose to tell you as'much as I can about
decibels without involving you in abstruse
mathematical explanations.

You know, of course, that there are two
ways in which two things can be compared.
You can say, for example, * This amplifier
gives a greater output than that ome.”
Or you can .measure the outputs exactly.
and say * This amplifier gives an output of
2 watts, and the other an output of 1 watt.
Therefore, the first amplifier gives twice the
output of the second.”

Comparisons

It is clear that the second, or * quanti-
tative ”’ method of comparison is the more
accurate, and gives a better idea of the
respective merits of the two amplifiers.
In comparing most things in everyday life,
such a method is perfectly satisfactory.
Weights, distances, amounts of money,
areas, in fact almost everything which
is capable of measurement can be expressed
in téerms of suitable units—pounds, feet,
shillings, acres and so forth, and two
quantities of the same order, say two
areas or two speeds, can be compared by
saying the one is so many times greater
than the other. .

Unfortunately for us radio engineers and
radio listeners, however, this simple method
of comparison is not quite so satisfactory
when we come to compare the performances
of equipments which produce sounds. We
can certainly say that the electrical power
of one apparatus is, say, twice that of
another, but that does not tell us very
much about the amount of sound the two
pieces of apparatus are capable of producing.
The reason is that the amount of sound
produced by a loud-speaker, although
depending upon the amount of power put
into it, is not strictly proportional to that
power. By amount of sound, I mean, of
course, the intensity of sound as heard by
the ear.

For example, if yon improved your
wireless receiver so that it gave half as much
output again as it does now, in the majority
of cases you would not notice the difference
in volume, and even doubling the power
would have only just a noticeable effect
upon the performance of your loud-speaker.
TFour times the output would approximately
double the volume, and so on.

Sound Intensity.

but a Logarithmic Ratio

By H. Beat Heavychurch

A Sensitive Ear ?

This apparently curious and irregular
relationship between power and volume is
explained by the fact that our ears are not
equally sensitive to all intensities of sound.
They are very sensitive to weak sounds,
small changes in intensity being easily
detected ; but at strong sound intensities
they are comparatively insensitive, quite
big changes in stimulus being required to
make any appreciable difference in apparent
volume. This is really a very good thing
for us, because the actual amount of energy
corresponding to what we call loud noises
is extremely large, and, if our ears were
as sensitive to them as they are to small
sounds, many modern
noises would seriously
harm the delicate
mechanism of the
car, and would prob-
ably deafen us for life.

Having read so far,
you may be thinking
that all this has little
to "do with decibels.
But it has, and
because it is so im-
portant that you
should have a clear
idea of this relation-
ship hetween sound
energy and sound
volume, I am ' going
to ‘““inflict ” another
analogy on you. In
the diagram repro-
duced as Fig. 1 is
depicted a vessel—a
jar, or something of

({ifryy
R

A conical jar illus-
trates the principle
of the decibel.

the ‘sort, which is very slender at the
bottom, and becomes much wider at the
top. Suppose we pour a pint of water

into this jar. It will reach a fair way
up, because the jar is narrow—say to
the point Al. Now pour a second pint
in. The jar is getting wider above Al.
and the second pint will not raise the
level quite so much ; perhaps only to point
A2. Similarly, the third, fourth and
successive pints will cause smaller -and
smaller gains in level, as at A3, A4, A5 and
so on. Now try to think of the pints of
water as being equivalent to quantities of
electrical power delivered by an amplifier
to a loud-speaker, and let the level of the
water in the jar represent the volume of
sound produced by the speaker, and you
have a very good parallel. Small increases

in power at low input give comparatively.

large gains in volume, but at greater power

HAT DO THEY NEAN ?
Interesting Facts About the Measurement of
The Decibel is not a Unit

Iz

a similar increase of input produces a muoh
smaller gain in volume.

Power Ratio Expression

It is in order to express power ratios in
a form which will represent fairly accur-
ately their effect in terms of sound volume
that the decibel system has been developed;
and the decibel system works in this way:
Although power and sound volume do not
vary in simple proportion, they do bear a
certain relationship, and experiment has
proved that the gain in sound volume is
roportional to what is known as the
ogarsthm of the power ratio. I am not
going to weary you with a long explanation
of what a logarithm is, but I must tell you
that the logarithm of a number is a second
number which bears a special relationship
with the first, There is more than one
system of logarithms, but that usually
employed, and used for the basis of the
decibel system, is known as the * common ”
system. In this system, the logarithm cf
10is1; of 100is 2 ; of 1,000 is 3, and so on.
In the decibel system, a tenfold increase
of power is said to be a gain of 1 bel (named
after Graham Bell, the inventor of the
telephoné).

But in radip engineering we seldom have
to deal with inereases in power amounting
to 100 or 1,000 times, so the bel is a rather

‘large unit to employ. 'It has thercfore been

subdivided into ten parts, called decibels,
and gains or losses in radio and telephone
practice are commonly expressed in decibels:
The splitting up of the bel into decibels
follows the same plan as the development
of the bel scale. This means that increasing
the power by a gunarter corresponds to a
gain of about 1 decibel ; increasing it by
one half means a gain of just under 2 deci-
bels. Doubling the power gives a gain of
3 decibels; triple power means a gain
of about 5 decibels ; quadrupling the power
is a gain of 6 decibels, and eight times the
power gives a gain of 9 decibels. Ten times
the power we have already seen means 10
decibels, or 1 bel.

Trained Ears

You will next want to know in what
way decibels are related to the actual
audible effects of power gain. Well,
unless you are a specially trained listener—
a post office telephone engineer or a very
experienced musician, a gain of less that
about 3 decibels will not be noticed by
your ear. Ixperienced observers, of course,
have so trained their hearing that they
can distinguish between sounds which differ
by much less than 3 decibels. As small
a gain as 14 decibel, or even 1 decibel
can be detected by a specially trained ear.

Another fact which may help you to

(Continurd on page 660)
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HERE are still
several more days
to go before the

great. Radio Exhibition
opens at Olympia, and
no doubt many are
speculating  regarding
the form many exhibits
will take. - On the other
hand, it is highly prob-
able that many imagine
that the Exhibition will
be just “a glorified shop
window containing
many goods which can”
already be seen in any
good radio store. This
is far from the truth,
however, and we can re-
vealin this article some
of the secrets which
await you, and which
will make this Exhibi-
tion even more interest-
ing than those which
have preceded it. The Exhibition natur-
ally divides itself into two sections—
complete receivers (either entirely radio,
or combined radio gramophones), and
component parts.

ceiver in itself.
e Ferranti
Class B unit
and speaker is
obtainable com-
olete with
Ferranti Class
B valve, ..

Thefull vision

scale which s |
now becoming
popular. This
illustration is
of the new

A very . efficient

ganged condenser

assembly with

1 slow-motion_dial.

This is only one of the new Ulility
products,

control, which
employs a
haireline
cursor filting )
close up lo thescale and so avoids errorsin fine readings.

New Receiver Design
Dealing first with the [complete
apparatus, undoubtedly the biggest
feature which is entirely new this
year, is the battery radio-gramophone.
This is a complete radio and gramo-
phone apparatus, with moving-coil
* loud-speaker, clockwork motor, pick-
up, ete., capable of delivering sufficient
volume for a small hall. Actually,
the output reaches the order of 2
watts, and this is entirely due to the
recently introduced Class B valve.
Upkeep costs are very low, and from

A new Telsen receiver of inleresting design.”

Switches incorporated on this ganged coil
assembly will enable circuit conneclions to be more easily made.

OLYMPIA SECRE

Components ar

r« ra— -

Multitone complete Class B adaptor. »
Igranic iron-core tuning coils. e
Radio I ; pre-set per bility tuning.
Ferranti Class B unit and speaker combination.
< Jackson Bros. full-vision scale with travelling light.
! Sonochorde Midget loud-speakers.

British Radiophone two-gang short-wave condenser.
G.E.C. Home-broadcaster.
Belling-Lee disturbance suppressor.
Lamplugh interference eliminator, and aerial unit.
W. B. Microlode, automatic matching loud-speaker.|
Ferranti heptode valve. g .}
L Cossor double diode pentode. = I

g
=1

nstr
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the performance point. of view it is practically
impossible to distinguish whether the apparatus
is of the mains type or not. Any fears which
you may entertain regarding the cost must
quickly be dispelled, for it is possible to
purchase one of these radio-gramophones,
absolutely complete, for round about £20. For
the listener who must be absolutely up to date,
and to whom television has as great an appeal
as ordinary broadcasting, the Bush Radio Com-
pany’s exhibit will come as a great surprise:
Here will be seen a complete sound and vision®
receiver, somewhat similar in appearance to.an
ordinary grandfather clock. At the top, at &
suitable level for comfortable viewing, is a
large viewing screen, and below it the loud~
speaker grille. The controls are comfortably
situated near - the centre. The television
apparatus is of the mirror-drum type, enabling
pictures to be seen with ease in an ordinary
lighted room. And, finally, it is designed and
finished in a style which may conveniently bhe
matched to any furnishing scheme. It does
not look like a piece of scientifie, or labora,hory
apparatus. i
Whilst on the subject of television we can rev;
that an entirely new s
tem of vision receph
will be introduced, a
unlike many new pienq

|£

A rew iron-core tuning coil
by Telsen,

-y

A Colvern producl,

14mo 4 ) T
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- ) —~ of apparatus which
TS REVEALED §¥mn:
4 A 3/] ; time, this receiver will

be offered to the public
in the form of a home-

nd Sets of Qutstanding Interest

TEES

Varley permeability tuning.

Varley dust-core H.F. choke.

Columbia battery-operated 2 watt radio-gramophone.

Colunixlbia new type pick-up with hum-bucking
cofl.

British Radiophone new pattern ganged condensers,

British Radiophone fuoll-vision scales.

British Rola Class B speaker unit.

Bush Radio complete television and sound receiver.

Colvern complete range of iron-core tuning coils.

Lissen iron-core tuning coils. -

Vatley iron-~core tuning coils.

Wearite iron-core tuning coils.

constructor’s kit - of
parts. The system is
based on an entirely
new idea and the
greatest claims have
been made for it.
When we tell you that
the name of the firm
who arve introdueing
this kit is Messrs.
Ferranti, you will ap-
preciate that there
must be some import-
ance attached to the
| arrangement, and we
must look forward to
Olympia with interest,
even if from this point
of view alone.

Components

Almost naturally, the home con-
structor is concerned more with tho
new components which will be ob-

componen!,

A two-gang iron-core
tuning assembly of
novel design—this is
o Wearite Nucleon

I a—— s W T T T R

I——— W e

The new Bush-Baird Television receiver; complete

with sound apparatus.

{' A-neat Class B unit by
Whiteley Electrical, Lid.

tainable, than complete receivers, and therefore he
wishes to know how his receiver may be modernized,
or what new type of receiver he will be able to build
next season. We can state now that the majority of
the firms which manufacture variable condensers
have redesigned their entire stocks, and the variable
condenser will appear in some interesting new
patterns. Messrs. British Radiophone, for instance,
will be seen to have re-shaped their well-known
ganged-condenser, and this is now obtainable with
the trimming adjustments at the top—a much more
convenient position. The well-known Polar con-
densers will also be seen to have undergone “a

change in 'shape. Practically every firm in this -

category—and that includes such names as Polar,
(Continued on page 655.)

The Varley Nicore iron-cbre faning
Cotis.

= o = 2

A

Battery
Columbia model
Q.P.-P. outpat
double-spring motor. .

The new W{B Micro-
lede loud-speaker. The
switching
device—by which any
valve may be maitched
~—may be clearly seen.

Y-t
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QRVIEWS ON

RECEIVERS

UITE apart from the fact that the
Cossor 3456 employs
Amplification, it is in many ways

unique, as it has the volume of a mains
set, the appearance of a small Superhet, and
is prlced at a low figure out of all proportion
to its apparent worth. The outetanding
merit of this little giant will be readily
appreciated if its internal construction is
brought into the limelight. The chassis is
entirely made of heavy-gauge pressed iron
finished with gun-metal, which gives it a
remarkably imposing appearance.

Starting at the logical beginning it would
be true to say that the aerial coil is entirely
conventional, if it were not for the fact
that it employs a Midget H.F. ehoke in the
aerial to prevent the possibility of break-
through on the long waves. The screened-
grid valve is the new short-base Variable-
mu valve, the Cossor 220 VS. which has a
higher impedance than is customary, but the
coil used and the high slopc that the valve
possesses results in a stage gain consider-
ab]y in excess of that met with in the average
receiver. Both the screen and anode of this
valve are decoupled, like every other valve
in the set other than the Class B valve itself,
It is probably true to say that the outstand-
ing feature of the theoretical circuit is the
completeness of the decoupling used.

The H.F. coupling is an auto-transformer,
a refinement being provided in the form of
twin reaction coils for long and short waves.
The detector is the Cossor 210 H.L., which,
like the screened-grid valve, is not of the
metaflized type, which is perhaps rather
surprising, although the stability of the cet

is all that could be desired. The detector
vnlve is coupled to the driver valve, which

i3 a Cossor 215 P, and this in turn is coupled
to the output valve, which is the Cossor
Class B valve, Type 220 B. The Class B
anodes feed directly into the primary of the
special output transformer, this being built
on'to the Permanent Magnet movmg-cml
speaker itself; following the customary
practice a condenser is connected across
each half of the primary. The controls
consist of a ganged condenser driven by a
single knob, but provided with trimmer,
reaction control and combined volume and
on-off switch, in addition to which there is
the wave- change switeh, offering a choice
of ‘900 to 2,000 metres and 200 to 530
metres. This switch is delightfully easy
to operate, requiring only the slightest
préssurs.

The reaction control is too familiar to
need further comment, while the volume
control varies the bias on the variable-
mu valve in the conventional manner. To
turn off the receiver this latter control is
rotated as far as it will go in a counter
clockwise direction when a click annourices
beyond all doubt that the set is switched off.

The number of stations received was
decidedly above the average, an advantage
which might easily be accounted for by the
great care bestowed on the design of the

THE COSSOR CLASS B
BATTERY RECEIVER

Type 3456

-m_-n.l
-Lu-o.u.'\

‘high frequency ecircuit. Selectivity was
also well up to the standard of a straight
battery set. Some idea may be gained from
the following examples, on an aerial
approximately 45 feet long including down-
lead, situated at 22 miles from Brookmans
Park on the outskirts of South London.

The new Cossor 3456 receiver, which is fitted
with a Class B stage and M.C. speaker.

Starting with the long waves there was no
difficulty in separating Radio Paris from
5XX, and were it not for a murmur in
the loud-speaker it would be possible to
find a quiet spot in between them. REiffel
Tower was also reccived without difficulty,
a station that is usually much troubled by
its neighbour. On the short waves
Langenberg could be received clear of
Northern Regional, London could be
received clear 0f Barcelona, and Fécamp
could- be received quite clear of the short-
wave Brookmans Park station.

It is interesting to note that this receiver
goes well down to the bottom of the
short-wave scale. An unidentified station
came in at 7 degrees, which proved to have

. a wave-length of 209 metres when checked

with a heterodyne wave-meter.
Interesting as the seleetivity and sensi-
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tivity of this set must prove to the reader
specially concerned, there is no doubt that
our comments on the quality of reproduc-
tion will be of more universal interest in
viaw of the fact that this is the first
commercial Class B receiver to be reviewed
in PracTICAL WIRELESS.

The volume and quality obtained on the
local station made it impossible to believe
that it was a battery receiver consuming
less H.T. current that the ordinary standard
3-valve set. The actual output was
considerably more than a watt, and the
quality in every respect above reproach.
In partxcular there was no sign of a jagged
edge on piano notes, which is very noticeable
when using Class B output that is working
under incorrect conditions. There was
plenty of bass and plenty of the higher
treble, and the whole musical scale was
balanced in a masterly fashion.

The H.T. consumption of the set will
naturally vary on the station received,
owing to the adjustment of the variable-mu
bias. The quiescent current when the set
was adjusted for the local station was
6.5 milliamps, and when adjusted for
Radio Paris it was approximately 8.5.
The average current is naturally the figure
which will affect the listener’s purse, and
this was measured with a considerable
degree of accuracy over an.extended period
on the London station with the receiver so
adjusted that it would give the maximum
output of well over a watt, and found to
be under 10 milliamps, which is truly
remarkable when it is remembered that
without Class B the consumption for the
same output could not be less than 29
milliamps.

The general appearance of the set may be
seen- from the accompanying illustration.
The entire Console instrument stands
35 inches from! the ground, is 14 inches
wide and 11 in¢hes deep.

The wood appears to be walnut, of
pleasing selection, polished with a shghtly
dulled finish, which is distinctly refreshing
after the ta.wdry appearance imparted to
many receivers by spread-on varnish.
The set is provided with such refinements
as gramophone pick-up jack, fuse, multiway
lead, etc., an8 is modestly priced at the
remarkably low figure of £19 19s.

The Cossor New Season Programme

In addition to the Cossor Receiver
reviewed on this page there are two other
new sets which are to be supplied in
“Kit” form for home assembly. Both
are supplied complete with the new and
popular type of cabinet in which the loud-
speaker opening is beside, instead of above,
the control panel. The cheaper model is to
sell at the attractive price of £6 7s. 6d.,
and has a balanced armature speaker
movement ; the slightly more expensive
onc costs £7 2s. 6d., and is provided with
a speaker of the moving-coil type. In both
kits the receiver itself is the same and
comprises three valves arranged as variable-
mu screened grid amplifier, detector and
pentode output. Single dial tuning is
employed and operation of the receiver is
further simplified by combining the volume
control and on-off switch. The whole
receiver is assembled on a rigid gun-
finished all-metal chassis, so giving a
distinctly ‘¢ professional ”’ finigh.

This latest kit set will be known as the
“ 1934 Cossor” Melody Maker,” and therc
is no doubt that it will prove a worthy
successor to the now long range of *“ Melody
Makers,” the first of which was produced
in 1927.
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Resistance-capacity Coupling

Y v

! condenser. See COUPLING.

¢

: Resonance

{ Two pieces of apparatus are said to be

in resonance when they vibrate in unison.
The vibrations may be meéchanical,
electrical, ctc.

One of the distinguishing features of this type

Fig. 1.—Twa examples of screen-grid valves.
of valve is the terminal connection at the top.
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Rheostat
A variable resistance.

Sereen-Grid Valve
A type of valve specially designed to

and anode, and therefore particularly
§ suited as a high-frequency amplifier.
i This low inter-electrode capacity is

obtained by employing an extra grid
known as the screeming grid, which is
placed between the ordinary grid, or
control grid as it is called, and the anode.
There are thus four electrodes in a screen-
grid valve—filament, grid, screening grid,
and anode. In the case of a mains S.G.
valve there would, of course, be a fifth—
the cathode.

The connection to the screening grid of
an S.G. valve is taken to the pin in the
base which corresponds to the anode pin
in the 6rdinary type of valve, while
the anode is connected to a special ter-
i minal on the top of the valve. See VALVE
and INTER-ELECTRODE CAPACITY.

) 4 | D - D ) -

Screening

An arrangement for preventing one
circuit in a wireless set from affecting
another., To appreciate the need for
screening one must understand how
alternating electric currents set up
electro-magnetic fields around the wire
or piece of apparatus through which

A method of coupling two valves
. together by means of a resistance’and a

‘secure low capacity between the grid |
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they are flowing. This means that other
apparatus nearby may be influenced by
the current flowing in the first. In fact,
electric currents may be induced in the
latter, although it may have no material
connection with the first circuit. Some-
times this coupling, as it is called, is
purposely arranged (See COUPLING),
but on the other hand, it is often not
desired, and may have
very delcterious effects,
such as causing the re-
ceiver to howl. It is
then that screening is
resorted to. This often
consists of enclosing the
parts to be screened in a metal box,
as in the case of screened tuning
coils and condensers ; or, again, in
certain cases a simple metal sheet
placed between the two components may
suffice. Fig. 2. shows where a screen might
be placed between two coils to reduceinter-
action between them. The lines of force
shown in the diagram, due to a curren
through one of the coils, are depicted in the
positions they would occupy if the screen
were not in position. You .will notice
hQ\iv they spread out and reach the other
coil.

Secondary Winding
The winding or coil of wire in a trans-

former from which the transformed power
is obtained. The input is fed to the

S

rimary winding and the output is taken
rom the secondary winding. Sce T’RANS-
FORMER.

_ "._ SCREEN
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Fig. 2—How a coil may set up currents in
another by reason of the field surrounding

it. A screen would help to prevent this.
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Selectivity

The ability to receive or select certain
frequencies to the exclusion of all others.
A set which is selective is one which will
only receive the station to which it is
tuned. With a receiver lacking selectivity
two or more stations may often be hcard
at the same time, although they are each
transmitting on different wavelengths.

Self-Capacity
The capacity existing between various !

Fig. 3.—Diagram illustrating series connect-
ions of lamps and betteries.

parts of the same component or piece of
apparatus. The self-capacity of a tuning
coil is the total capacity existing between
the various turns of wire. Each turn,
separated as it is by insulation from the
next turn, forms a small’condenser. This
effect is greatly increased if the turns
are very close together and is most marked
in pile-wound coils where the wire is
jumbled one turn over the other. Large
self-capacity in a coil or choke is not a
desirable feature, as it decreases its
efficiency. Self-capacity in a valve (known
as inter-electrode capacity) is also de-
leterious to its performance if it is
other than the very smallest figure.

Series Connections

When a number of lamps, cells, re-
sistances, or other apparatus are joined
together in the form of a chain so that
the current flows through each in turn,
they are said to be connected in series.
Examples are given in Fig. 3. Another
way of connecting them is so that the
total current is divided between them.
This is called parallel comnection, while
a combination of the two methods is
called series-parallel. See also PARAL-
LEL CONNECTIONS.

Short-Circuit i l
A circuit which has negligible resistance.
As an example, a piece of thick copper
(Continued overleaf)
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wire connected directly across the ter-
minals of an H.T. battery or an
accumulator would constitute a short-
circuit. The wire would offer very little
resistance so that a huge current would
flow until the battery was discharged.
In the case of the accumulator this would
most likely cause buckling of the plates
ond ruin it.

Connecting a piecc’of wire across the
terminals of any component in a wireless
set would short-circuit that component,
for instead of the current passing through
the coil, transformer, resistance, or what-
ever it was that was “ shorted,” it
would travel instead through the casier
path offered by the piece of wire.

Short-circuiting a component may be
carried out intentionally when testing a
¥ reeeiver. On the other hand, accidental
shorb-circnits caused -through careless
wiring or rough handling of the set are
often the cause of its failure to work.
A careful look over the whole receiver
will often disclose the fault right away.
Tt may be such a small thing as a strand
of frayed wire bridging the gap between
two terminals.

2

1)

»

Short Waves
Wireless waves
metres.

between 10 and 50

Side-Bands

The wircless waves given out by a broad-
casting station are not restricted
to just onc frequency or wave- s=t
length, but extend over several ad-
jacent frequencies. To receive a
faithful reproduction of the music.=
or speech being sent out the receiv- E
ing set must pick up the whole of this

receiver must not be too sharply turned
or the side-bands will not be received.
This is called side-band cut-off, and is
characterized chiefly by a loss of the
higher notes of the speech or music being
received.

Soft Valve

A valve from which not quite all the
air or gas has been cxhausted. Soft
valves make exccllent detectors, but are
not manufactured now as they are
unreliable in performance.

Spreader
The cross piece used to separate the
wires of a multi-wire acrial.

T e s

Super-Heterodyne Receiver
One using a special circuit in which the
the received

high-frequency current of
signal is converted into a
lower frequency before

band of frequencics. This means that the -

VULCRNITE ERR-PIECE

PERMANENT
MAGNET

DIAPHRAG AT

B088/NS

Fig. 4.— Section and plan of telephone
ear-piece.

BOBBINS

ceiving set passes through the two little
bobbins of fine wire which are wound round
the poles of a permanent magnet. Each
fluctuation in the current strengthens or
weakens the force of the magnet so that
its attraction for the iron diaphragm varies
accordingly. In this way the diaphragm
vibrates backwards and forwards and
creates sound waves.

Thermal Delay Switch

A double switch, the second switch in
which does not come into operation until
some seconds after the first one has been

principle

Fig. 5.—Diagram illustrating the
of the transformer.

closed. It is used on mains sets. The
sccond switch is' closed by the heating
action of the current passing through the
first one. When the temperature reaches
a certain figurc the second switch is
operated.

Three-Electrode Valve

The ordinary type of valve containing
three electrodes, namely : filament, grid,
and plate or anode.

Tone-Control
A deviee fitted to a receiver enabling
the tone to be varied to suit the subject

PRIMARY

/RON CORE

being amplified and de-
tected. It is remarkable
for the high degree of
selectivity obtainable.

Telephone

Primarily this is a device
for talking over long dis-
tances, but the term is also
used in a limited sense to

mean the receiver or ear-
piece only. A section of
the earpiece of a wireless
headphone is shown in Fig.
4, The current from the re-

Fig. 6.— Details of an L.F. transformer.
(Centre.). Section through the windings.

except for the case and terminals.

(Left.) Stampingsfor the iron core.
(Right) The instrument complete,

) ra—t

¥
being received, or to compensate for i
acoustical defects in the receiver itself or i
in the room in which it is situated,. Tone !
controls usually consist of some arrange-
ment of condensers and resistances i
connected in the set. By varying the !
resistance the response to the higher, §
medium, or lower notes of the scale may
be controlled.

Transformer 1

A device for changing the voltage of an
alternating current. It consists essentially §
of two coils of wire.. A current of a certain i
voltage passed through one coil will cause
a current to flow in the other coil if the
ends of the latter are joined together.
Fig. 5 shows how this happens. A cur-
rent passing first one way and then the
other through coil ©* A causes magnetic §
lines of force to eontinually spread out
and then collapse around the coil. These
lines of force cutting coil *“ B” cause a '
current to flow in it also. . The voltage of
the current in * B’ depends on the ratio
of the turns in the two coils. If*“ A" has
most turns, then the voltage of the current
in “ B”’ will be less than that at ** A,” but
if “ B has more turns than ‘“ A"’ then
the transformed voltage will be higher.
1t is said to be ‘‘stepped up.”  As an
example, if ““ A ** has 100 turns and “ B>
200 turns, then the voltage produced by
“ B * will be twice that of ** A.”

For high-frequency currents this type
of transformer is fairly efficient, but for
low-frequency currents the transformer
must have an iron or iron-alloy core. The
diagram on the right in Fig. 5 shows a
simple core. It will be noticed that it con-
centrates the lines of force. They prefer
to travel through iron as it offers less re-
sistance than air, and by placing it between
the two coils all the lines of force cut the
second coil instead of spreading out.

In practice an even more efficient §
arrangement is employed. The core is
made to surround the coils. Fig 6 gives
details of how a wireless low-frequency
transformer is constructed. Here the two
coils, which, incidentally, are known as the
primary winding and the secondary
winding, are wound one over the other.
They are, of course, separated by a layer
of insulation and insulated wire is used.

For certain types of circuit the primary
and secondary are provided with a
tapping at the electrical centre. In one
or two cases the actual primary or
secondary windings are divided into two
sections so that the valves may be
operated independently. The principal
use of this type of transformer is, of
course, for push-pull working, where a
single primary winding is included in the
anode circuit of an L.F. or
detector valve, and the
secondary feeds two separ-
ate valves. The ends of
the secondary winding are i
in this case joined to the
grids, whilst the centre is
joined to grid bias or earth.
For the supply of mains
voltages, a special type of
transformer is employed
having one primary, but
many secondaries.

See also AUDIO-FRE-
QUENCY TRANSFORM.
ER, and PRIMARY
WINDING.
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EVER before have there been so many
‘types of valve available to the set
designer and home constructor.

For every stage of a receiver there is a
wide choice of types suitable for prac-
tically every conceivable circuit require-
ment. Peculiarly enough, the majority
ot the * special ” valves have been intro-
duced during the past few months, and in
consequence many of them are still un-
known to the amateur set builder.

Class B
It would be somewhat difficult to single
out any one valve that has come into use
during recent months and say that it was
the most important, but I think there is
very little doubt in regard to the valve
which has become most popular. Since the
Class B valve was first placed on the
market a few months ago, thousands of
amplifiers must have been made to in-
corporate it. This is not surprising in view
of the fact that this valve, driven by a very
modest supply of battery current, 1s easily
capable of providing as much loud-speaker
‘volume as a medium-sized A.C. mains valve
consuming about six times as much elec-
trical energy. Maximum output is not the
only noteworthy feature of the Class B
valve, however, and equal prominence
should be accorded to the fact that it
gives a practically undistorted output
when used in very simple circuit arrange-
ment. The Class B valve is, in effect, two
valves in one, since it has two each of the
usual three electrodes—filament, grid and
anode. These are arranged in two pairs as has
already been shown. The first Class B valves
to be made were designed to give a signal
output of 2 watts (compare this with the
average figure of 200 milliwatts for the
average battery-driven small-power valve)
and had the rather high filament current
consumption of .4 ampere at 2 volts.
They also took an average anode current
of some 11 milliamps. Later models have
since become available, however, which have
* an output and a current consumption of
about half the values just quoted and
these will no doubt become even more
popular than their ‘ big brothers.”. An-
other type of Class B valve that is not
30 well known to the amateur constructor
and yet is of great importance is one
designed for operation from D.C. mains.
Actually the valve is only one-half of a
Class B valve, since two have to be used
together in the usual push-pull arrangement.
Two such valves will give the phenomenal
output of 21 watts, and are thus perfectly
jdeal for public address and * talkie”
apparatus.

A Review of the Many New Valves that have
Recently Been Introduced

By FRANK PRESTON, F.R.A.

Diode Combinations

The coming of automatic volume control
has been responsible for the introduction
of a number of new valves, some of which
have quickly been superseded. Most of
these valves have consisted essentially of
a diode arrangement for rectification,
since it was soon found that this type of
detector was the only one which could
handle a sufficiently large voltage input
to provide an adequate biasing voltage
for the preceding variable-mu stages. The
diode is recognised as a perfect rectifier,
but has the disadvantage that it cannot.be
made to amplify, as a three-electrode valve
can, by the application of reaction. Con-
sequently, when a diode detector is em-
ployed it is necessary to use at least one
additional amplifying stage to obtain the
same signal from the set as when a triode
is used. This difficulty has been overcome
by the introduction of so-called double-
diode-triode or double-diode-pentode valves.
Both of these latter consist of a cathode
(indirectly heated, of course), two small
(called ** auxiliary ”’) anodes, a grid, and a
main anode ; in the case of the pentode
there is also a second or priming grid.
The two small anodes function in conjunc-
tion with the cathode as a full-wave diode
detector, whilst the other electrodes,
along with the same cathode, form an L.F.
amplifier. Thus, a single valve serves the
combined purposes of detector and low
frequency amplifier. The general form of
construction used for the dual purpose
is such that interaction between the
two portions is prevented by the insertion
of a small screen between the auxiliary
anodes and the remainder of the electrode
gystem. The double-diode-pentode is a
particularly useful valve, because by con-
necting it in a certain way the A.V.C.
bias voltage developed by the diode
portion can be made to act upon the L.F.
portion as well as upon the preceding
variable-mu valves. By using these con-
nections an almost perfect automatic
volume control effect can be obtained.

The Short-Base Variable-Mu

Another valve which has been developed
for A.V.C. is the * short-base variable-
mu. As the name implies, this valve has
a short grid voltage base. In other words,
its amplifying properties can be varied from
maximum to minimum by the application
of a comparatively small variation in grid-
bias voltage. The valve makes possible the
use of A.V.C. in fairly simple sets which
give only a small amount of high frequeney
amplification,

High-Frequency Pentodes

Ever since valve receivers were first
used the designer has been confronted with
the difficulty of obtaining stable high
frequency amplification. The ordinary triodo
was very difficult to employ efficiently,
and until the neutrodyne system was first
evolved this type of valve gave very
little amplification on wavelengths below
1.000 metres or so. The neutrodyne arrange-
ment was effective up to a point, but suf-
fered from the fact that it could not easily
be used with sets which were required to
cover more than a very limited wavelength
range. The screened grid valve was better,
but was liable to introduce distortion and
other troubles. Next came the variable-mu
valve, which at first appeared ideal. But
it was soon found that the V.-M. was not
so free from self-oscillation as was desired
unless somewhat laborious precautions
were taken to maintain its sereening grid
at a perfectly uniform potential. When
the screening grid voltage was allowed
to attain certain values it * robbed ” the
anode of its current and the valve fell into
self-oscillation and was thus incapable of
functioning correctly. The latest modifica-
tion of the S.G. valve is the high-frequency
pentode which, although identical with the
S.G. or V.-M. valves in all other respects,
has a third grid (which is connected in-
ternally to the cathode) inserted between
the screening ‘grid and the anode. This
entirely prevents instability and at the
same time improves the valve’s amplifying
properties. The H.F. pentode, which is made
in both ordinary S.G. and variable-mu
form, is undoubtedly the high-frequency
amplifier of the future, and will probably
be a feature of all the better-class sets
during the coming year.

The Hexode and Pentagrid

The idea of making one valve do the
work of two has always had a wide appeal,
and for some time it has not been uncom-
mon to use a screened grid or pentode
valve as combined first detector and
oscillator in superheterodynes. The system
is fairly efficient once it has been put into
operation, but it is not always easy to
avoid different forms of interaction, cross
modulation, and the like. A new single-
valve “mixer” or frequency changer
known as the hexode or pentagrid (the two
names are not synonymous, but the valves
are very similar in principle) has lately been
developed on the Continent and in America.
The valve has a cathode, four grids, and an
anode arranged as on page 358, May 27th
issue, and functions as an oscillator and also

as a variable-mu screened-grid first detector.
(To be continued)
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Tramway Interference
STILL the war goes on between lis-
teners and the tramway authorities
regarding the matter of interference. This
is becoming a very serious problem, because
while private users of dynamos and high-
frequency electrical medical apparatus
seem always ready to be corrected, the
tramway people in far too many cases have
adopted the attitude of * we-got-here
first.” They do not see why they should
go to a lot of trouble and expense with
their transport system to please a lot of
radio fans, whose reception they are con-
tinually spoiling as each vehicle passes
along. Of course, there is good and bad in
every community, and some transport
authorities have acted with courtesy and
consideration, and have gone to no end of
trouble to make their trams or trolley
buses immune as sources of interference to
listeners. To these I raise my hat, but not
to the people responsible for the trolley
buses running at Nottingham. In this
town the noise has to be heard to be
believed, and reception in any locality
within fifty yards of the route 1s terrible.
Anyway, it is so bad as to cause the
Nottingham branch of the Wireless Re-
tailers’ Association to protest against the
refusal of the transport department to take
action of any sort in the matter, and it has
been suggested that the Minister of Trans-
port be approached. This is serions and
short-sighted, because the march of pro-
gress cannot be stayed, and a large chunk
of goodwill will be lost, to say nothing of
the more tangible effect of loss of traffic
receipts that must result by tramway
owners offending a scction of the public
that is growing in numbers every day.
Radio fans would be well advised not to
ride on trams and vehicles not fitted with
some sort of filter device as a measure of
protest, although of course real radio fans
are 80 glued to their dials and current
issue of PracticAL WIRELESS as to make
-their excursions abroad very rare after the
day’s work is ended.

A’ Question of Valves
HEN is a valve not a valve ? That
is a poser that has arisen out of the
controversy as to whether a rectifier valve
can be considered to be a valv2 in the
specification of a commercially-built set.
It is time the whole system of nomenclature
was revised in radio, for while we can have
a four- or three-wheel motor-car, I suppose
the actual number of wheels of ane sort

and another in a car would run nearly

into a score or more.
that no set intended for home construction
and for use on the mains ever includes the
rectifier valve as being one of the valves
of the set. This is the better way, I think,
and so long as we must rate our sets by the
valve let us only count the valves that are
actually engaged in handling the signals
in some way or other. Myself, I have a
strong liking for the metal rectifier as
opposed to the valve rectifier, but which-
ever you prefer yourself you will be inter-
ested to learn that life tests made by the
Westinghouse people on sample metal
rectifiers of their manufacture have been
taken on full load up to the present time of
45,600 hours, and a loss of efficiency of
only 3.8 pér cent. has been recorded. The
tests are still going on and there is no
reason to suppose that the life limit has been
reached even though the duration of the test
up to now is equivalent to twenty-one years
‘of life when used for six hours per day !

Thermo-electric Sextant
N a broadeast talk from an American
station a demonstration was given of
the Macneil thermo-electric sextant, which
is able to detect the presence of the infra-
red rays. The sextant employed a delicate
thermo-couple, which, as readers are per-
haps aware, changes the infra-red rays
into electrical impulses which can be
measured for intensity. The sextant
detected the heat of a chimney-stack six
miles away and it is hoped to be able to
detect the presence of aircraft by the heat
of their exhausts. The instrument will
register the heat of a man’s face at one
mile distance and a horse at two miles.
Warship funnels can be felt through the
thickest fog or smoke screen, and there is
practically nothing that emits heat in some
degree or other that does not affect the
thermo-electric sextant. It was an interest-
ing talk, and it left me wondering how far
away the filaments of our dull emitters
could be detected from, and also how it
discriminated between the various hot
bodies, electric lamps and the like that
are part of our scheme of things.

A Combined Driver and Diode Valve !
ONE of the disadvantages of Class B
amplification is that an extra valve is
required in the form of a driver, to maintain
sensitivity. Now that three, four, and even
five electrode valves, with a detector diode

in the same bulb, is an accomplished fact,

I notice, -however,
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why not a driver valve and a little diode

| detector in the same bulb ?

Canned Coils
RE is a tendency for single-coil sets
to use canned coils, and when working
at somc 'distance from a broadcasting
station the set often works better with the
can removed : ' th® reason being that the,
¢oil efficiency increases when a damping
caused by the metal is removed. The
inductance of the coil also increases, so the
maximum or minimum tuning range will
be somewhat higher.

A Peculiar Condenser Effect
E .have examined an authentic case of
a receiver that gave a loud click in
the speaker when the actual polished wood-
work was touched with the finger, the
astonishing point being that the pheno-
menon did not recur unless several minutes
elapsed. French polish contains a large
quantity of shellac varnish, which, being.
an excellent insulating material, becomes
charged up by the proximity of two metal
surfaces at different potential.

Unwanted Coupling Between Condensers
OME screened-grid sets behave in a very
peculiar manner at the bottom of the
dial. The two dials may keep closely in
step from, say, 180 to 20, and then one of
them has to be increased to reduce the
wavelength of the circuit; and, -corre-
spondingly, its fellow has to be ‘decreased
out of all proportion. This extraordinary
happening is due to coupling existing
between the condensers, the effect of which
increases rapidly as wavelength is de-
creased, until the inaction is enough to
bring about this state of affairs. If it
causes annoyance-it can be prevented by a
screen between the two condensers, and
duly earthed ; silver paper or wire mesh
being quite adequate.

Leakage Due to Moisture
HERE is always a great hue and cry
about poor reception conditions in
summer weather, but most people are far
too ready to blame it on the clements
instead of trying to do something about it.
H.T. batteries pay for a little care in the
direction of keeping them cool. Alter-
natively, another sourcé of trouble is leakage
in the set due to moisture. It is not usually
convenient to have the set anywhere where
temperature remains constant, but a small
quantity of calcium chloride, in a suitable
receptacle placed in the set, will absorb all
the moisture.

The Sereen-grid Condenser
OBODY would dream of building a
screen-grid set without connecting
a comparatively large condenser between
the screening-grid and L.T.— or cathode,
but, apparently, most constructors think
that any old condenser will do. As a matter
of fact, it is essential that a non-inductive’
one should be chosen, as some of the old
type of condensers have an impedance as
high as 25 ohms at, say, 300 metres, which
is quite enough to throw a properly-designed

SEE THE NEW

[ w

)

\ |
AY STAND N°iZ8! ﬂllllmm..m...-mmm

set off its balance.
| ( \



August 5th, 1933

PRACTICAL WIRELESS .

RADIOLYMPIA SBCRETS REVEALED
(Continued from page 649)
Jackson Bros., Utility, British Radxophone,
etc.—will offer _you a slow-motion drive of
the new full-vision scale. Some of these
are wonderful pieces of work, and will
certainly revolutionize your present set.
In place of the small window, with a few
degrees of the scale showing through, the
éntire scale will now be visible through a
neat metal window. The most interesting
feature about these dials is that the actual
space occupied by the engraving does not
occupy half a circle, as you might at first
imagine.
a small area, and the moving pointer is
operated in such a way that although the
condenser spindle turns through 180
degrees, the pointer travels only over a
very small are. If.your present receiver
is fitted with one of the older dials, you
must try one of these new ones and you will
be surprised how it simplifies tuning.
Unlike many components, this is one which
you can change in almost any receiver,
without upsetting the circuit in any way.
Messrs. Jackson Bros. have spent a great
deal of time on their particular dial, and
you will find that they have dispensed with
the ordinary type of metal pointer. Instead,
a thin piece of transparent material is used,
and across this is cut a very fine hair-line.
This is fitted right close up -against the
back of the transparent scale, and mounted
immediately behind the hair-line cursor is a
lamp bracket. A small dial lamp is fitted
in this bracket, and wired to the filament
or heater terminals. Thus, when the set
is switched on, the light illuminates the
seale, and, what is more important, as you
turn the control, the hair-line moves,

M‘with the light. There is thus no
e — ) i

s

The new Ferranti speaker with matching
transformer for Class B or power oulput
valve.

‘Loud-speakers

One of the most interesting loud-speaker
developments which you will sez will be
the complete Class B unit and loud-speaker
combined. You have already become
familiar with the great possibilities of the
Class B valve, and in many cases you
have a simple receiver with an ordinary
type of speaker. The output from the
Clags B valve is so great and pure in tone
that a good loud-speaker is warranted, and
in the ordinary way this means that if

you wish to convert to Class B working:

The dial is compressed into quite

you have to buy a valveholder, trans-
formers, valve and speaker and then wire
them up. Messrs. Ferranti, Bakers Sel-
hurst, Rola, Grampian, Whiteley Electrieal,
and many other high-class speaker manu-
facturers will all be showmg a unit which
consists of a moving coil loud-speaker
upon which is mounted the oomplete

Varley Nicore L.F. model B.P 42,

Class B stage. In most cases a simple
plug completes the unit, and this is in-
serted in the last socket of your present
set, or one or two simple connections have
to be made, and away you go with a com-
plete 2-watt high-quality output.

—#utomatic Gramophones

Although not exactly radio apparatus,
e gramophone is now associated with it,
d you will see some novel types of record
anger. The H.M.V. and Columbia stands
ill both show an automatic radio-gramo-
one at a really low figure, upon which
e automatic changer is fitted as part of
e standard equipment. With this par-
ticular device eight records are supported
above the turntable, and the pick-up
moves into position, is lowered to the
record already on the turntable, plays
to the end of the record, and is then
raised and removed to a position clear
of the edge of the turntable. This is
all done automatically by the mechanism
enclosed in the cabinet. As soon as the
pick-up is clear, the mechanism permits
the next record to drop to the turntable,
and this is then played, andso on. A most
interesting adjunct is known as a reject
button, and if a record commences to play,
and for some reason or other you do not wish
to hear it, you simply push the button which
is situated on the outside of the cabinet,
and the music instantly ceases, the plck—up
is moved away and the next record is
brought into position. This is & most
uncanny piece of mechanism and will
undoubtedly prove very popular.  Another
ingenious automatic gramophone which is
hinted at does not necessitate the raising
of the lid in order to put the record on.
You simply push the record in at one side
of the cabinet, it is automatically placed

| into position, played, and returned to you

through another slot. The above notes
cover only a few of the marvels which will
be revealed at this great Exhibition, and
many manufacturers are closely guarding
secrets which will not be known to any but
themselves until the opening day.

‘The MULE
brays loudly

Many a wireless set is like that—
more Braydio than Radio. Build
your set with Graham Farish Com-
ponents. They ensure perfect tone
because they are real instruments,
definite in their electrical values,
and they are reliable because they
are accurately gauged and tested.

LIT-LOS

Condensers

and - effi-
Accurately

Compact
cient.
gauged bakelite die~
lectrics - and  solid
brass pigtail con-~
nection to moving
vanes. All capacities
up to .0005 mfd. in
tuning straight line
capacity and differ-
ential types.

v 2'- EACR
OHMITE

Resistances

The most popular and efficient type of fixed
resistance for all general purposcs. ““ Better than
wire-wound.”’ All values 50 ochms te 5 megohms

1009 F. Temperature risc.

Ohms Milliamps Ohms Mlllmmps
1,000 40 ,000

2,000 35 30 000 6 75
3,000 29 40 000 0
Other values pro rata. 100 000

Heavy Duty type, appro“matel) double the
above ratings, price 2/3.

Graham Farish

Components

Graham Farish Ltd., Masons Hill, Bromley, Kent.
Export Office: 11/12, Fenchurch St., E.C.5.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF

R.5. AUTO-PARAFEED TRANSFORMER
PART from its original shape, the little component
fllustrated below 13 coloured in a bright red. It
1s thus distinetive in more thun one sense. It i« an auto-
transformer of the micke! iron type with high per-
meability and 3
is  intetnally
shielded. The
primaty re-
sistance is of
the order of
1,200 ohms,
and the D.C.
resistance  of

the secondary is
3,000 obns, The  The
inductance of

the primary is.85 henries. The response curve is very
interesting Indeed, showing a difference of only just
over one decibel at the lowest and highest frequencies.
There are rated at 25 eveles and 8,000 cycles, and the
curve is taken with normal valves of the bLattery-
operated type. The component on test has {prm‘ed in
every way satisfactory, aud goes one step farther to
simplifying and adding to the usefulness of L.F. ampli-
fieution with high-quality receivers, The price of the
Auto-purafeed, which ls, of course a Radio Instru-
ments production, is only 6s8. 0d.

COSMOCHORD POTENTIOMETER AND SWITCH
NEAT component has been submitted for test by
Messra. Cosmochord Ltd. This consists of a
potentiometer with switch incorporated, and is mounted
in a neat brown bakelite case. The value of the
particular model submitted was 15,000 ohms, and this
was very clearly marked on the case, on a white label
stuck in a recessed position. This is only a small

R.1. Auto-Parafeed Transform:r.

.

i'he Wharfedale Bronze loud-speaker reported on in this
section last week.

- must be correctly accommodated. The transformer

point, but is important, as many of the potentiometers
which are available to-day are not marked at all, or
have the marking in some inaccessible position where
it is very difficult to find. The switch Is of the Q.M.B.
type, rated at 3 amps. The action is partioularly
smooth, and on the particular model which we have it
is as smooth as any which we have yet handled. We
have no hesitation in recommending this bandy little
component, the price of which is 5s. 6d.

NEW FERROCART COIL
ESSRS. COLVERN announce the addition of a
further coil to the Ferrocart range, and this
now completes the entire range, enabling practieally
any type of receiver to be built up with these particular
iron-core coils. The new cofl is the ¥.5, intended for a
simple aerial (detector) circuit, and it is wound on
rather novel lines. The reaction winding serves also
as an aerial coupling coil, whilst the grid coil itself is
tapped so that the damping on the circuit duc to the

grid leak may be relieved.

GOODMANS AUTOMOBILE SPEAKER
ITH the increasing popularity of car radio, there
arlses the problem of the loud-speaker : What
form shall it take ? Where shall it be housed, etc.?
Messrs, Goodmans have anticipated-events by produc-
ing the speaker illustrated bLelow, which is of unusual
design. The actual chassis and the magnet system Is
all east in one piece, thus reducing a cerfain amount of
weight whilst adding to the strepgth of the magnet

»
(voltage doubler) costs 22« . 4.
rectificrs are proportionately reduccd.

system. The depth from the front of the chassis to the

A neat automobile loud-speaker by Goodmans,

rear of the magnet is only 2lins., whilst the overall
diameter of the front is 6]ins. It wlil be seen that the
speaker is thus of very small dimensions, but it performs
in a very cfficicnt manner. It wiil handle quite a large
volume of sound, and will prove very useful for purposes
other than those for which it was originally designed.
For instance, a portable receiver could be made up
quite nicely, using this speaker. The price of 27s. 6d.
includes a matching transformer, and this latter
accessory is not fitted to the speaker in any way, but
is provided separately so that it may be fitted into the
most convenient position, bearing in mind that leads

may be obtained for Power, Super-Power. Pentode or
Class B valves. It is a very useful comnponent, and can
be recommended.

|’-—'n - T

NEW OSTAR-GANZ VALVES
WO mnew valves are announced
from the Ostar-Ganz factory,
namely, the D.130 and the K.3560,
selling at 173, 6d. and 25s. 6d. re-
spectively.. 1.130 is a detector or
first L.F. valve, having an impedance
‘of 40,000 ohms and the abnormally
high amplification factor of 100.
K.3560 is a power valve of un-
Jusually large output, having an
ritipedance of 500 ohms and’an
amplification factor of 3. The
normal anode current of this
‘valve is of the order of 70 mA,
with a plate voltage of 200 to
220. Mr. Kugen Forbat also
apnounces that owing to the big
demind “for thc Ostar-Ganz
.valves, the rectifving types are
reduced in price. Type EG.50

August h5th, 1933

(half-wave rectifier) now costs 12s., and NG.30

The other

DISTURBANCE SUPPRESSOR
ESSRS. LUELLING & LEE have gone info
the quecstion of interference which is causcd
via the supply mains, and the result  of thelr
inquiries aud investigations is shown by the intro-
duction of a device known as the Disturbance
Suppressor. This reduces the interference to a very
low level in most cases, and in others it entirely

e,

Belling-Lee Disturbance Suppressor.

removes It. The suppressor'is joincd between the
receiver and the electric supply point provided
you are certain that the interference is coming
via the mains. If, however, the aerial is responsible
for picking up the disturbance,’ then the sup-
pressor is joined . across.the malns, between the
main switch.and the distribution fuse-box. The device
consists of two heavy duty 2 mfd. fixed condensers with -
a centre earthed point, in addition to a pair of safety
fuses. - This latter precaution cnsures that gm)-'/
fuses will not be blown in the cvent gL4yarAPO193°U
breaking donw. The suppress

< 8
A.C. or D.C. supplles ppdcsfic_ogy PUP #opelt

— e °

1 K-SAW

HE illustration shows two of the range of Eclipse
4 Hack-saw frames manufactured by Messrs. James
Neill & Co., Shetfield. These are very robust and
examples of really high-class workmanship. The plstol-
grip model is No. 40 P.¢. and costs 5s. The
frame has great strength and rigidity, being mad
from bright drawn .45 per cent. carbon steel, whil:
the handle gives a most comfortable grip, One smal}
but important item. is that the back of the frame is
engraved with the figures 8, 9, 1€, 11 and 12, so that
the actual setting for wvarious lengths of hack-saw
blade may be speedily made, The othcr model is the
00.B., and this costs only 2s, 6d. With a frame manu-
factured from the same materlal as the other model,
the strength of the instrument is practically as great,
but the ordinary type of handle is fitted. Again, the
frame is gradyated for rapid and accurate setting. To
the handyman or the radio enginecr. these instruments
will be found very useful indeed; and we give them our
fullest recommendation. 3

—————

-

Two very useful Eclipse hack-saws.



August 5th, 1933

PRACTICAL WIRELESS

Prachca]}//lafe\’rs
. rrom

Readers.

‘¢ Pigtail Connectlons 4

Sir,—I should like to thank Mr.
Johnson for his reply to my letter re
pigtail connections and, at the same time,
draw his attention to the fact that he has
missed the main point of my remarks.

In my letter, I did not refer to the
inductance variation due to the expansion
and contraction of the pigtail spiral, but the
fact that inductance was pressnt, whatever
its value may be. In his diagram, the

+70y FLEO;

The Editor does not necessarily agree with opinions
expressed by his correspondents.

contents and I must congratulate you
on such a wonderful book, also its handsome
appearance. As I am a wireless enthusiast
from 1927, I have found the Encyclo-
pedia a great help in the many snags
which crop up in the construction of wire-
less apparatus. Also congratulations to
Pracricar. WIRELEsS which is keeping
up to its splendid reputation of being
practical, and is easily understood by the
expert and novice alike. I shall always
be an ardent reader of your
paper and wish it every
success.—WM. MARSLAND,
Jnr. (Stockport).

Wireless Constructor’s Encyclo-

pzdia

Sir,—I have now received
my copy of Wireless Con-
% structor’s Encyclopxzdia, and
hasten to inform you of the
very great pleasure its receipt
gave me. Itisthe most com-

prehensive, modern, and in-

formative work that has been

Fig. 1. —The circuit referred to in Mr. Faulkner's letter.

inductance ““ L.1.” should be considered as
Jfized and the capacity “C.1.” (?) asa varying
mixture of eapacity and resistance, thereby,
to repeat the words used in my first letter,
causing the inductance of the circuit as a
whole to vary. Another way of looking at

the problem is to consider ¢ L..1.”” as having
a varying or intermittent *“ P.D.” across it.

The detector valve I have in use is
perfectly normal and any other valve of
similar characteristics can be used with
equal success. I have tried several and
.the results justify this statement.

Fig. 1 shows a circuit diagram of my
‘S.W. adaptor, but I would like to point out
that the layout of the components is of far
greater importance than the theoretical
circuit.

This circuit is, I know, open to cntlclsm,
one of its disadvantages being that it is
unselective. Some stations, such as 0.K.N.,
‘H.AS8.2, 2R.0. and D.J.C, spread very
badly over a large portion of the dial, but
it is very easy to handle and oertamly
“delivers the goods.”—W. FAULKNER
(Manchester).

South African Readers, Please Note

I wish to correspond with some
radio enthusiasts in South | Africa, so
if you could give me a few names or insert
a few lines to the above effect, I would be
much obliged. At the same time, I would
mention that I would prefer you to forward
letters from interested readers should you
consider it necessary to advertise to the
above effect.—M. J. GLOVER (Calcutta).

Our Reputation of Being Practical
Str,—1I received my copy of your Wireless

Constructor’s Encyclopedia some little }

while ago. I have had time to study.the

placed before constructors,
and T assure you, sir, it will
prove a real boon,

Mr. Camm is to be heartily congratulated.
~—C. LaxNoasHige (South Africa).
(Continued on page 658)

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—~THAT a three-gang permeability tuncd

circuit is now being experimented with. The

overail size is no larger than a matchbex.

—THAT_ a constructor’s kit for a television

receiver may shortly make ite appearance.

—THAT the full-vision tuning scale will be in

almost universal use next season.

—THAT more new valves will soon be intro-

duced to the English market.

—THATY care should be taken in choosing the

ratings of resistances used for voitage diopping

purposes.

—THAT a hum-bucking ¢oil may be fitted to

an cxisting loud-speaker which is not so

equipped.

—THAT a similar coil is now obtainable on a

well=known make of pick-up.

—THAT interference trom synchronous gramo-

phone motors is avoided by using the hume
' bucking coil.

NOTICE .

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
WIRELESS., Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, ecery effort will be
made to return tlu:m if a stampai addressed_envelope
is encl All co tended for the Editor
should be addressed The Edttor P}mc'rlcu. WIBELESS,
Geo. Newnes, Lid., 8~11, Southampton Street, Strand
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our effortslo keep our readers in touch
with the latest deve nls, we give no warranty that
apparatus described 4n our columns is not the subject of
letters patent,

At fixing WIRELE33
we're expert—

nothing mare—nothiug less;
THAT is the reason—

for this 5...es.0ue.0. 8177
See that Fluxite and Solder are always by you
-—in the house—garage—workshop-—anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

* We’re Fluxite and Solder
—the reliable pair;

Famous for Soldering—
known everywhere !

FLUXITE|

IT SIMPLIFIES ALL SOLDERING

All lronmongers sell Fluxite in tins : 4d., &d.,
1s. 4d., and 2s. 8d. Ask to see the FLUXITE
POCKET SOLDER[NG SEI—complete with
full instructions—7s. 6d. Ask also for our
leaflet on HARDENING STEEL with Fluxite.

- FLUXITE LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16,

FOR ALL REPAIRS!

Write for Lilustrated
Cataiogue of

Radio - Gramo-
phone  Cabinets,

of exclusive modern
design, made by crafts-
men in highly figured ¢
Oak. Walnut  or
Mabogany, post free.
Catinsts made o
order & speciality.

Haker wunder licence

of k6 o
HOWE BOX \1

BAFFLE.

Recommended bv
the B.B.C. Fui
detalls on request.

GILBERT

Cabinet Maker
SWINDON. Estimates tree. Ext. 166. |

FAMOS 2 Magnet bal. arm. speaker units, large
4 pole typo. List price, 21/-, to clear 6/-.
AMPLION cone apeaker unit fn Walnut domed-
top cabinet, 7/6 complete.
ERICSSON 2.1 (suit 3.1) L.P, Transformers.
Listed 17/6; each, 3/3.
AMPLION speaker units.
reduct. Each 2/3,
Al new and auaranleed and sent carriage free U.K,
PIONEER RADI NFTG. CO. LTD.,
COPTIC STREET W 0.1. Museum 9607,

PATENTS & TRADE MARKS

KIVG S PATENT AGENCY, LTD., 146b, Qu. Victoria
8treet, E.C.4, offer “ Advice Handbook ™ and
Oonsun,at.mns free. 47 years’ references.  Write, eall,
‘phone (Qentral 0682). Dlrector, ‘B, T Klng.
O.I.M.E., Reg. Patent Agent, G.B.. U.8.A.. and Caunda.

The Plays That Have Thrilled
Millions
MILLIONS ofwlreless‘listenen who have been Lhri"ed

Over 75 per cent.

by such plays as **The Pa lory ” and * ary
Celeste " can now read them in book form for lhe first
time. Five radio thrillers. 356 pages.

RAB‘QWEZ!;&YS
i 2/6

Obtainable at all Newsagents and Bonkstu":.
or by post, 2/9, from George Newnes, L4
Southampton Street, Strand, Lo

on.
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PRACTICAL LETTERS
{(Continued from previous page)

Vol I Index )

~ Sir,—1 have been a regular reader of
PracTical.  WIRELESS since its early
numbers, and hope to continue as long as it
remains practical.

There is one suggestion I should like to
make; why not give your readers an
opportunity to obtain the index which you
have prepared in connection with your
binding offer ? I think a large number
of readers would like the index, even if
they do not want their copies bound.—
W. Woobpwarp (Cirencester).

[The index to Vol. I can be obtained for
6d., post free, from our publishing dept.—ED.]

The ‘“ Beta >’ Four

Sir,—Being greatly interested in the
*“ Beta ’” Four some time ago, I built the
set. My trouble was having a super power
valve, consuming about 17 milliamps,
which with the S.G. and Det. was con-
suming 20 milliamps. or so, supplied from
an eliminator. Not wishing to have to
purchase a power valve, I decided to run the
three valves mentioned from the same H.T.
source, and the Class B valve from the
standard 120 H.T. dry battery. This
arrangement works well, but an extra H.T.
regative must be fitted (with fuse) for the
Lattery. If you connect to existing negative
lead, the fuse lights up on loud passages, and
it tends to some L.F. instability. During
preliminary tests (while awaiting delivery of
Cossor 240B valve), I found that the
Benjamin driver transformer made an
efficient output transformer, connected
direct to the input terminals of the speaker
transformers. It seemed to make little
difference whether the centre tap terminal
of the Benjamin component was earthed or
not. Perhaps this may be of interest to
other readers. It should be stated that only
one lead is employed from the dry battery,
and that goes to the centre tap of output
choke or output transformer on the speaker.
I should also mention that the 10,000 ohm
and 1 mfd. decoupling condenser were
removed after experiment, as the driver
valve used (Marconi P2) requires the
full H.T. voltage, this causing no instability.
I have lately tried a small power valve in
.the stage, but find the P2 is the best.
—A. H. SELwoop (Bournemouth).

OBTAINING FILAMENT CURRENT
FROM D.C. MAINS
(Continued from page 646)

new valves for the conversion, it
is tecommended, because of their greater
efficiency, that these valves, which have
been specially designed for that purpose,
should be employed. The heaters of the
valves are connected in series from the mains
through a suitable voltage dropping resist-
ance, which may conveniently take the
form of a gas-filled lamp of the requisite
voltage. The filament voltage rating of
these special D.C. mains valves varies
according to the typc and make of the valve,
from 5 to approximately 35 volts. Valves
capable of working directly from D.C.
mains at 220 volts are also obtainable.
but up to the present these have not found
much favour in this country.

Fig. 3 shows the circuit diagram for use
with indirectly heated cathode valves.
The heaters are fed with unsmoothed D.C.,
and smoothing chokes are therefore not
required. The voltage ratings of the valves
are : screened grid valve 20 v, detector 25 v,
and output 35 v. The filament current

PRACTICAL WIRELESS
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consumption of each of the valves is 0.1 amp.
A fuse blowing at 3 ampere should in all
cases be inserted in each of the mains
leads, the small enclosed type, sueh as the
“ Bulgin,” being most suitable for this
purpose.

The fitting of a double pole switch
obviates the nécéssity of removing the
mains plug from its socket, and should be
included in the circuit. The resistance
should always be placed in the positive
lead of the mains, otherwise low frequency
instability may be introduced. For mains
voltages other than 220 volts, the value of
the resistance must be calculated accord-
ingly. A tapped resistance or potentio-
meter in series with the usual resistance,
to provide finer adjustment, in conjunction
with meter readings, is a desirable addition
to the circuit.

PRACTICAL WIRELESS
BLUEPRINT SERVICE

In order to meet the requirements of
readers who prefer to work from a full-size
blueprint when building up any of the
“ Practical Wireless ”’ Receivers, we can now
supply full-size Blueprint Wiring Diagrams
of all the “ Practical Wireless *’ receivers for
1s. each, post free. When ordering, quote
the number. Copies of the paper containing
descriptions of the particular receiver
cost 4d. each. Address orders to: The
Publisher, George Newnes, Ltd., 8-11,
Southampton Street, Strand, W.C.2.

Blueprint. Described in Issues dated
1932.
Sept. 24th

Oct. 1st
Sept. 24th
Oct. 1st
Oct. 8th
Oct. 8th
Oct. 15th
Oct. 29th
Nov. 5th
Nov. 12th
Nov. 26th
Dec. 3ed
Dec. 10th
Dec. 17th
Dec. 17th
1933.
Jan. 7th
Jan. 14th
Jan, 21st
Jan. 21st
Jan. 28th
Feb. 4th
Feb. 1ith
Feb. 18th
Feb. 25th
Apr. 29th
May 6th
Feb. 25th
Mar. 4th
Mar. 11th
Mar. 18th
Mar. 25th
Apr. 1st
Mar. 25th
Apr. 1st
Apr. 1st
Apr. 8th
Apr. 15th
Apr. 8th
Apr. 15th
Apr. 22nd
Apr. 15th
Apr. 22nd
Apr. 29th
Apr, 22nd
Apr. 29th
Mar. 4th
Mar. 11th
May 20th
May 27th
‘June 3ed

Receiver.

No.

1. Dolphin Straight Three o8 "
. Long Range Express Three

2!
3. Mains Express Three 00
4. Sonotone Four oo oo

Bijou Three .. Ao 0g
. Argus Three .. oo B o

Empire Short-Wave Three .. IR
. Solo Knob Three .. oo g,

VW ® N ow

. Midget Two (6d. only) a0

10. Selectone Battery Three

11. Fury Four oo co oo Ib

12. Featherweight Class B Four-valver..
13. Q.P..P. Three-Four .. ofe) Bo

14. Alpha Q.P..P. Three.. 5a 8o
15. Ferrocart Q.P.-P, Hi-Mag Three ..

16. Supersonic Six oo 00 oo
17. Beta Universal Four oo o0

18. A.C. Twin 4 o 00 o5

19. Selectone A.C. Radio-Gram Two ..
20. A.C. Fury Four 0o 55
21. Radiopax Class B Four .

22, Three-Valve  Push-Pull  Detector
(6d. only . a0 pve ol
23. Double Diode Triode Three. .

June 10th
June 17th
June 17th
June 24th
July 1st

24. Three-Siar Nicote .. oo o4

Cluly Reporis’ should not exceed 200 words fn lenglh

and” should™ be received First Post each Monday
morning for publication in the following week's issve.

SLADE RADIO
B There was a lantern lecture entitled ‘“ Water Power,™*
by Mr, W, .Wilson, M.Sc,, B.E,, MIEE, MAALEE,
atb the meeting held last week. The lecture was mainly
based upon” his own experiences in New Zealand and
the series of slides were from actual photographs
which he had taken,

The lecture proved of great interest, and although
a complete diverzion from wireless. was thoroughly
enjoyed by the members. MHon. Secc., 110, Hillaries
Road, Gravelly Hill, Birmingham,

UXBRIDGE RADIO CLUB

The first mecting of the Uxbridge and District
Branch of the Anglo-American Radio and Television
Society will be held during September. Exact date
and particulars may be obtained from Mr. Leslie
W. Orton, °‘ Kingsthorpe,” Willowbank, Uxbridge.

AMATEUR RADIO SOCIETY

The above Society held its annual Junk sale on
July 18th, the role of auctioneer was very abty filied
by Mr, B. Cooper, who was assisted by Mr, A, Brittan,
the proceeds of the sale are to go towards the expenses
of an exhibition of members apparatus which is to be
held in December. From the Chair Mr, J. Ballinger,
announced thut the Mayor of Burton, Councillor
W. Hutson, J.P., had accepted the Presidency of the
Society, and Major W.S. Power, D.8.0., had conscnted
to he a Vice-President.

The Society hus room for new members and anyone
interested is asked to write to the Hon. Sccretary,
189, Burton Road, Burton-on-Trent, who will be
pleased to torward full particulurs together with a
prospectus of leetures for next season,

The next meeting, the first of the winter season, will
be-held on Septeniber’ 5th, when a lecture entitled
The Output Stage will be given. 1f any would-be
members care to come along, the address is The
Wheatsheaf Hotel, Station Street, and the meeting
starts at T.45 p.m.

NEW ZEALAND DX CLUB

Mr. Stephen Cullen, of 33, Dilston Grove, London,
8.K.16, has been appointed London representative
of the New Zealand DX Club. .

This organization aims to aid DX enthusiaststhrough
supplying them with station lists, etc.

Membership (including membership
badge) is 2s. 6d. There Is no other fee.

Those interested should write to Mr. Cullen or
Mr. Leslie W. Orton. British Representative and Inter-
national Seeretary, 11, Hawthorn Drive, Willowbank,
Uxbridge, England.

A London branch will be shortly formed, and the
more membersthe merrier it will be. All correspondence
will be answered.

card and

EELEX EARTH BOWL WINNERS

On page 610 of our issue dated July 22nd
1933, we offered six Eelex earth bowls
to the first six applicants. We have been
inundated with applications for these
efficient earth devices which are, of course,
marketed by J. J. Eastick & Sons, Eelex
House, 118, Bunhill Row, E.C.1. The first
six applicants have already received a bowl
cach, and their names and addresses appear
below :—

Mr. Leonard L. Viney, 48, Murray Road,
South Ealing, W.5.

Mr. A. Rogers, 181, Desborough Road,
High Wycombe, Bucks.

Mr. F. E. Gearing. 26, Terront Street,
West Green, South Tottenham, N.15.

The Occupier, 40, Wilson Road; Camber-
well, S.E.5.

Mr. A. Killingback, 91, Church Elm Lane;,
Dagenham, Essex.

Mr.. G. G. Rassell, South. Farnboro’,
Hants.
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£10
£5

LISTENERS IN’]
LOOK NOW AT YOUR
WIRELESS LICENCE

IT MAY BE WORTH £50 TO YOU

- Compare your
) and claim your

£50
£25

number
reward

will be paid to holder of Licence
No. AP 843720

will be paid to holders of Licences:

Nos. AO 488576 AP 425397

will be paid to holders of Licences:

Nos. AN 434682 AOQ 802581

will be paid to holders of Licentes:
AJ 594816 AP 125757 AN 383600 AQ 366953 AK 809657

£

will be

paid to holders of Licences:

AH 648574 AK 217943 AM 12970 AN 555633 A0 261797 A0 511745 AP 002349
Al 214368 AK 766543 AM 168727 AN 649622 A0 181040 A0 284908 AP 38380¢%
Al 22369 AM 793625 AM 232245 AN 171902 A0 415333 A0 460948 AP 32994
AJ 386549 AM 576664 AM 867414 AN 85%665 AO 353262 AP §55808 AP 682402
A 877775 Am 031212 AN 061535 AN 923443 A0 796312 AP 943212 AP 76773t
Ad 67987 AM 827005 AN 770714 AN 424800 A0 711137 AP 140613 AQ 520031
- . . -
£ l will be paid to holders of Licences:
AH 992365 Al 052166 AL 216943 AN 264402 AM 238626 A0 417118 AP 054139
AH 654021 AJ 212649 AL 369864 AN 527887 AO 332119 AO 387355 AP 519098
AH 449362 AJ 989970 AL 888676 AN 495077 A0 056832 A0 ©46462 AP ©38017
AH 506377 AL 319723 AL 089330 AN 108356 AO 280793 AO 533334 AP 425380
Al 767201 AL 146930 AM 502185 AN 821111 A0 914651 AP 467764 AP 330475
Al 505006 AL 002767 AM 004672 AN 613448 A0 371005 AP 500326 AP 148220
Al 314523 AL 709368 AN 712868 AN 060034 AO 063281 AP 245837 AP 591026
Al 44770 AL 952200 AN 002126 AN 5887C7 A0 192363 AP 367428 AP 522152
[ This offer applies to ficences which are actually in torce on Saturday, August 5, 1933,

Before the awards are rzid. claimants will be asked to undertake a simple publicity service in distributing leaflets
to encourage the cale of licences amongst those who at present do not fulfil their obligations by taking out a Post
Office Wireless licence befare receiving broadcast programmes. laims cannot be considered in conmsction with any
Licence the date of irsue of which is after August 3, 1933.

For full particulars for
claiming awards and a long
list of other numbers see

TIT-BITS

ON SALE EVERYWHERE SATURDAY AUG. 5.

S

from George Newnes, Ltd., 8-11,
Southampton St., Strand, W.C.2

PRACTICAL
HANDBOOKS

Clearly written and fully illustrated.

..... LT LT LT PP PP PR VPP PP PR J0 T ¥ PO

This series covers a wide field and will
prove of the greatest valde to'everyone
intarested in models and how to make
them ; woodwork and othér crafta.

Accumniafors

An up-to-date handbook dealing with every
type of accumulator, methéds of charging
them at home, care and maintenance, also
explains how to erect a chargiig station.

Motor Car Upkeep and Overhaul
Information covering the engine, decar-
bonising, valve grinding, (he lighting
system, the carburetter, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, . wheels, axles,
tracing noises, etc. etc.

Toy Making for Amateurs

How to make clockwork toys, model
aeroplanes, model locomotives, model
boats,~ingcnious toys operated by sand,
wooden models and toys, clectrical toys,
steam toys, guns, kaleidoscopes, acfobats,
ete.

Twenty:Five Tested Wireless

Cirenits
All the sets described have been designed
to. meet modern needs. They range from
simple crystal receivers to a seven-valve
super-heterodyne, and all have been made
and tested beéfore ificlusion.

Simple Electrieal Apparatus
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

Model Boat Building

Contains designs¥ for battieship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker

Clear instructions on how to make a
large variety of articles in wood, together
with many useful hints on wood-working.

Model Aeroplanes and Airships
Contains full descriptions of easy-to-make
models of every description that will fly.

The Handyman’s Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with his
hands

25 Simple Working Models

Ingenious and practical designs for electric,
steam and clock-work models.

NEWNES’
HOME MECHANIC
BOOKS

1:

Obtainablé at all Newsagents and
Bookstalls, or by post 1[2 each

Geo, Newnes, Lid.
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HERE are hours and hours of
sheer. enjoyment for old
“"and young in Newnes' New
“Princess Elizabeth” Jigsaw Puzzle
—the Puzzle of which you will
never fire. You simply must
get onel!

The
PRINCESS ELIZABETH

JIG-SAW

PUZZLE

On sale at all Newsagents, Sta-
tioners and Bookstalls 1/-, or 1/4
(including postage) from George
Nennes, Ltd., 8-11, Sotithampton
Street, Strand, London, W.C.2.

eorge Newnes, id.

2 IMPORTANT
=2 REASONS

SHOULD BUY
THE AUGUST
HOLIDAY
NUMBER

A DAY .WITH A BOX CAMERA.__|; this article thé writer

describes his first attempt to usé a Box Camera, and illustrates it
with the pictures he took. His experiences and pictures will interest
every photographer, but especially the man or woman who has
never yet.taken a photograph, and who is thinking of making a
start with a low-priced camera.

HOLIDAY EXPOSURES._ Simply written and casily understood
hints—Ffully ilfustrated—on how to obtain the best possible pictures
during your holiday. The advice given is based on practical photo-
graphic experience. This article will explain to many readers points
that have puzzled them in the past, and smooth away a host of real
{and imaginary) difficulties.

CRUISING WITH A CAMERA.__Anyone who goes on a cruising
holiday without a camera is deliberately throwing away a thousand
golden opportunities; so, too, is thie man or woman who does not know
what to look for. This article, by a widely travelled amateur photo-
grapher, will help you to come home with a set of pictures that will
always be a joy to yourself and a sousce of pleasure to your friends.

‘% HOME @
PHOTOGRAPHER

and SNAPSHOTS

Obtainable at all Newsagents, Bookstalls and Dealers, or post /ru 73d. (Subserip-
tion rales: Inland and Abroad, 7/6 per annum ; Canada, 7/- per annum) from
Géo. Newnes, Ltd., 8-11, Southampton Street, Strand, London, W.C.2.

fieo. Newnes, Ltd.

i 9. W. Gift Stamp No. 45

Printed by NEWNE® & PrARsoN PRINTING Co.; LTp., Exmoor Street, Tadbroke Grove, W.10, and published by GEORGE

NEWNES, LTD,, 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDoN & GoTCH,

Ltp. South Africa : CENTRAL NEWS AGENCY, LTD, Practical Wireless can be sent to any part of the world, post free, for
17/4 per annum ; six months,.8/8. Registered at tho General Post Office for Transmission by Canadlan Magazine Post.
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ORDER NEXT WEEK’S ENLARGED SHOW ISSUE NOW !
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—the wodfulnwlwlsld
crackle,

cable definitely eliminates

ckground mnoises muh and all man-made static, It

unpo lct vity a: and increases ensuvlty Get one to-day. You
can fix tlules than five mmut

OF ALL DEALERS jn fengefs of 15 oo 10/-

Longer sizes at pr port onate pri
BRITISH RADIOPHONE LTD., ALDWYCH HOUSE LONDON, W.C.2
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You can now have all the advantages of a highly-priced
Receiver for only £6. 7. 6.—the price of the Cossor
Melody Maker (Model 341). Thls remarkable Set has
Variable-Mu S.G Stage giving " all-Europe” range and
amazing selectivity—Pentode output for big, undis-
torted volume—all-metal chassis—combined volume
control and “on-off” switch, etc.—every up-to-date

feature of design. In spite of its many advantages MODEL 341

the Cossor Melody Maker is so simple that you Complete Kit of Parts for assembling Receiver as

can assemble it yourself even if you know nothing i(‘;rlfznz:ted, inguding Cossﬂ(r: Variable-Mu Ssreengd
r ! 1d, OsSOT etector, an 0ssOr economy entode

abowt w"el,ess' Send the coupon for a full - size Valves. Fully screened coils, Cossor Double-Gang

Constructional Chart. Condenser, Blued, gun-finished all-metal chassis, and

all the parts for simple home assembly. Handsomely
finished cabinet 183" x 133" x 10" of modern design
;\ with space for batteries and accumulator. Balanced
PIPAS
A ~

~ Artmature Loud Speaker of the latest type:
QNG provision for gramophone Pick-Up Plug and Jack
2 Co . it required. Wave-length
'r/ﬂ:o Sox o> range 200{530 and 900/2,000 £6 7 6
5,5 d metres. Price
Y, ‘72)\

€ 4 ~
e rob;" Hire Purchase Terms 16/- deposit and !0 monthly payments of
4 > ,- ‘1191 126 or. alec rnatively, 20~ deposit and 6 monthly payments of 20/..
%, B o, S

Sty o MODEL 342
P o, Aty
'41 A,‘;) BATTERY MODELS 341 & 3 42 Identical with Model 341 described above except that
" *4,'1.:, P do Iy in LF.S. Permanent Magnet Moving Coil Loud
m“'lo ,}Cr e Loadotod Speaker is supplied. Price £7 2 -6
B o%l' on \ Hire Purchase Terms 17/6 deposit
.qu P C‘ lo')d \ and 9 monthly payments of 15/6.
* Ly, h 31.; 5, SO
Yy, . o 4, & CLIC Lid., Highb: Grove, London. s.  Depots at Birmingham, Brisiol, Glasgow, Leeds,
“y \'\ ol 5 4. /V \ I_r.erpo:’lio;nanchau;f N‘::m.u;z, Sheffield, Bel]a.n, Card:ﬂ and Dublin, 0 32:;9
b -
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ROUND 77 WORLD of WIRELESS

New Station for Czechoslovakia
S according to the Lucerne Plan the
Czech State was allotted a further
channel—namely, 765 metres (393 ke/s)—
the Government has decided to erect a high-
power station on some site close to the
Hungarian border mainly with a view to
combat anti-Czech broadcasts.

Lugano via Sottens
ECEPTION of broadcasts
the Tessin transmivter on 1,143

from

and even the terraces and gardens have
been equipped with plugs in order to allow
patients to hear radio and gramophone
broadcasts. It is said to be the most
up-to-date sanatorium in Europe.

What the Germans Think
ERMAN wireless papers do not publish
the programmes of either Radio Luxem-
bourg or of any of the Russian stations ;
almost unanimously they state as their

bulletins in German which do not always
coincide with the official versions given
out by Berlin !

Broadcast of Tidworth Tattoo
PECIAL arrangements for the trans-
mission of this show in the National
programme last week -had to be
made by the B.B.C. engineers. In this
instance, owing to the configuration of the
ground, it was not advisable to place micro-

metres is not always an easy matter
for distant listeners in view of its
close proximity in wavelength to
Kalundborg (Denmark). From time
to time we may be given an
opportunity of - hearing the Lugana
programmes through an  easier
channel as now and again they will
be re-broadcast through the Sottens
stations.

Sofia’s New Transmitter
HE 3 kilowatt station presented
to the Queen of Bulgaria by the
city of Rome is now being erected in
the immediate neighbourhood of Sofia.
It will work on 214 metres (1,402 kilo-
cycles). The Bulgarian Government
is seriously contemplating the erection
of a 50 kilowatt transmitter on some

‘case, when it is completed, the Sofia 3
kilowatter will only be used as a relay.

Yugoslavia Forges Ahead
JT is reported that the

Government has now definitely
passed an order to the Marconi Company
for a 40 kilowatt station to be built as
early as possible. The entire broadcasting
system is to be reorganized to bring it on
a level with neighbouring States.

An Ultra-Modern Sanatorium
USSOLINI, who is an ardent radio
fan, is anxious that broadecasting in
Italy should be available to the entire
population. In a recently opened sana-
torium personal suggestions made by
Il Duce for the benefit of patients have
been carefully carried out by the authorities.
A central receiving station installed in the
building feeds headphones and loud-
speakers throughout the establishment,

Belgrade L

WE ARE EXHIBITING AT

RADI@LWPIN

STAND NO. 8.
We shall be At Home to Every

Reader on Stand No. 8 (Ground
Floor). A Qualified Technical
Stagf will be in attendance to
answer readers’ questions FREE
OF CHARGE.

For Most Complete Show Guide
order NOW next week'’s Greatly
Enlarged Issue of PRACTICAL
WIRELESS, dated August 19th,
on sale August 16th.

A Complete Stand-to- Stand
Report will be given in our
Second Greatly Enlarged Show
Issue dated August 26th, and on
sale August 23rd.

phones in fixed positions as, the field
being comparatively small, the grand-
stand tends to echo back the sound of
the drums. A “mike’’ was therefore car-
ried behind the Massed Bands and
both it and its bearer were camouflaged
in green, so as to make them incon-
spicuous against the wooded back-
ground. It is most probable that the
spectators who were unaware of this
hardly noticed the hooded object
as it followed the musicians.

rom—(

B.B.C. and Radiolympia
OME alterations have been made
in regard to the planning of the
radio theatre on which the B.B.C. will
stage an originalrevue and also variety
hours during the course of the Exhibi-
tion at Olympia. As now designed
the theatre will hold not 1,500 but
2,000 spectators at each perform-
ance. Moreover, admission tickets
to these shows will be sold at the
box-office (and will not be supplied
by some stallholders) as was originally
proposed.

opinion that, ““as the former is mainly used
for the advertising of foreign products,
broadcasts on an arbitrarily chosen wave-
length, and does not supply full details of
its radio entertainments, they cannot be
of interest to German listeners.” As
regards Russia, so long as their trans-
missions consist of Red propaganda the
German Press does not consider that its
subscribers can derive from such broad-
casts either pleasure or benefit (sic).
Curiously enough, the local police au-
thorities recently discovered a plot to blow
up Radio Strasbourg, and a report states
that a similar attempt was to be made on
the Radio Strasbourg station. It should
be explained that the latter broadcasts news

German Interval Signals
THE Hamburg group of studios, follow-
mg instructions issued by head-
quarters, has adopted new musical interval
signals for its stations. Hamburg, in
future. will broadcast between items a few
notes from the Boatswain’s song in Wagner’s
opera The Flying Dulchman ; Hanover has
adopted an old folk-song: We Jolly
Hanoverians ; Bremen, in its turn, reverte
to a Frisian tradivional : When the North
Sea waves are breaking on the strand, and,
finally, Kiel and Flensburg, when working
from their own studios, will use an old
German hymn which seeks to prove that
Schleswig and Holstein are intimately
related.
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Testing Out Common Waves
HE Basle and Bern transmitters

now working on a common wave-
length, the Basle channel (244.1 m., or 1,229
kilocycles) ; the experiment is being carried
out in order to ascertain the practicability
of using such common waves, as prescribed
by the Lucerne Plan.- So far as can be

judged, unless both transmitters are
crystal-controlled except within the
actual “ city range ” of the stations,
mutual interference has occwred. -

Modernizing Sing Sing !
XPERIMENTS are to be made
at Sing Sing prison (New York)
with a low-power 5 metre transmitter
and receivers for the use of the
warders on their rounds. The appara-
tus is of a portable nature, weighing
only six pounds, and can be carried
as a military pack, the high-tension
dry batteries contributing to the
greater part of the weight. By this
method it is hoped to enable the
warders to keep in touch with the
Chief Warden’s office on their patrols
through the penitentiary.

Moscow’s Open-Air Radio Theatre

IN the central park of the capital,
the Soviet authorities have

installed a gigantic stage capable of

providing space for two thousand

artistes for the performance of open-air |

plays. Seats around this vast arena
will accommodate an audience of
twenty thousand spectators. It is pro-

posed to relay these displays to the |

main broadcasting transmitters for the
benefit of listeners throughout Russia.
b

Russia’s New Radio Plan

'HE Soviet is now considering the
t construction of a 1,000 kilowatt
transmitter, having regard to the
success achieved by the 500 kW.
station recently built at Moscow-
Noghinsk. In addition to this super,
Russia already possesses five others
rated at 100 kilowatts, and fifty-six of
power ranging from 2 to 25 kilowatts.

that country the State is the sole supplier of
wireless receivers of which, according to
the latest statistics, there are already three
million in use. They are turned out at the
The
policy to be adopted in future will be that
of erecting more powerful transmitters
with a view to the making of simpler and
less expensive receivers. By doing so the
State hopes to increase the production to

rate of 600,000 sets per annum.

‘some one and a half million yearly.

Listen While You Drive

UTOMOBILE radio has definitely
caught on in the United States, where,
during 1932, 143,000 receivers were specially
built for motor-car owners. At the factories
it is estimated that 86 per cent. of the cars
constructed this year will be supplied com-
_ plete with special roof aerials. All sets are
provided with remote control affixed to the
steering wheel, and arc designed for sharp
tuning, the majority embodying a super-
heterodyne circuit. As there are at present
20,000,000 car-owners in the United States,
American manufacturers consider the 1933-
1934 prospects very favourable to the radio | g

trade, .-

INTERESTING and TOPICAL

£Le PARAGRAPHS.

£ ot van

Piccard’s Next Attempt
ROFESSOR JEAN PICCARD, in, the
United States, hopes to break his

twin brother’s altitude record in the
THE NEW B.B.C. WOMAN ANNOUNCER.
= ey "

P 1L 7
FIRST WOMAN B.B.C. ANNOUNCER.
Mvrs. Giles Borrett, who has been appointed B.B.C. an-
nouncer at Broadcasting House, London. This is the first
time in the history of British radio that a woman announcer
has been employed. Mrs. Borrettis the wife of anaval officer
and has acted in various radio plays under an assumed name.

In

SDIVE THIS ?

PROBLEM Ne. 47.

Bradley bought a set of commercial gange& 2
coils and a ganged condenser, and built up a
receiver strictly in accordance with the instruc-
tions supplied with the coil. The range of the
coils was such that he should have heard

Fécamp, but when the set was put into use
he found that the lowest setting of the con-
denser was just above Fécamp, and he_could
not, therefore, hear this station loud enough.
Why was this? Three books will be
awarded for the first three correct solutions
opened. Address your envelopes to The
Editor, PRACTICAL WIRELESS, Geo. Newnes
1td., 8-11, Southampton Street, Strand, W.C.2,
and post to reach us not later than August 16th,
1033, All envelopes should be marked Problem
No. 47.

SOLUTION TO PROBLEM No. 46.

The fixed condenser used in Jackson's output filter
circuit was defective and was short-circuited inside
the casing, This resulted in the H.T. supply being
short-circuited through the circuit made up from the
output choke and loud-speaker windings in series.

The following two readers received books in con-
nection with Problem No. 45:—

E. @. Jackson, 64, Clapham Road, 3,W.9.
L. Suart, Brinnington Hall Lodge, Bripuington, |
* 8tockport. .

Jane

Stringent Laws in Czechoslovakia

Avust 124, 1933

stratosphere this summer. On this occasion’
the balloon will be equipped with both
transmitting and receiving radio apparatus’
to enable him to broadcast a running com-
mentary during the ascent.
of the complete radio equipment will not
exceed 100 lbs, Transmission with a power
of three watts will be carried out on 15,760

The weight

kilocyoles, the receiving set being tuned
to 6,100 kc/s. As the flight, which is
to be made from Chicago, may last’
twenty-four hours, all stations of the
National Broadcasting Company’s
network will stand-by for the reception
of signals and Piccard’s description of
the experiment. Every effort is to be
made to secure two-way communication
with the aviator when he reaches his
highest altitude. The broadcast will
probably be taken by all American
and Canadian medium and short-wave
stations and will be relayed to Europe
through the usual Rocky Point
channels.

Have You Logged La Paz?
EPORTS on reception of the
new Bolivian short-wave broad-
casting station at La Paz have already
been made by listeners in the British’
Isles. The transmissions—a relay of
the main station working on 500
metres—are effected during the day;
on 19.61 metres, and at night on 49.3
metres.. Announcements of items as
well as the call will be heard in the
Spanish language only. All reports for,
confirmation should be Sent to Kl
Comite Ejucutivo pro Radio, La Paz,
Bolivia, South America.

On Top of the Himalayas
OSSIBLY within the next year a
monastery similar to that estab:-
lished in Switzerland by the monks of
St. Bernard may ‘be opened on the Si-
La territory between India, China, and
Thibet on one of the highest points of
the Himalayas dominating the junction'
of important native trade routes.’
Owing to fog and heavy snow-falls,
many lives are annually lost in this’

mountainous district, and the monks hope
to offer assistance to travellers.
equipped transmitting and receiving radio
station will be installed in the monastery to’
permit two-way communication with the
outside world.

A fully,

4y

resist propaganda broadeast by the

0

T neighbouring German stations, the
Czech authorities have decreed that political
speeches if heard by their nationals may not
be transmitted to the outside public by:
means of loud-speakers. The breaking of
this rule not only results in a heavy fine,
but also entails the confiscation of the trans-
' gressor’s wireless apparatus.

British Wireless for Norway
N connection with the re-organisation of

the Norwegian broadecasting system, a

second Marconi broadcasting transmitter
has been ordered by the Norwegian Govern-
ment for erection at Bergen. i

The new station will have a power of 20
kilowatts in the aerial, similar to that
ordered last -month for installation at
Trondhjem.
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THE LATEST
LLOUD.SPEAKERS

REVIEWE

A Description of Some of the Changes Which Have Taken |

Place in Design ‘and - Construction

O fundamental change in design has
taken place during the past year
so far as the domestic loud-speaker

is concerned. That is to say, the principles
which are adopted to enable music and
speech to be reproduced in the home from
the broadcast receiver are exactly the same
as they were a year ago. In every case
a conical diaphragm is caused to vibrate,
either by means of a magnetic armature
attached to the apex of the cone, or by means
of a coil of wire attached to a short cylinder
which takes the place of a *“ point”’ on the
cone. In the latter case the speech currents
which come from the output valve are
passed through the small coil, and this is
suspended in a magnetic field, and the inter-
action of the magnetic lines of force and
the varying speech currents causes the
cone to be moved backwards and forwards,
and so give rise to a reproduction of the
sounds which are received by the broadcast
apparatus. This is, of course, all old news
to the majority of our readers, but they
will wish to know what changes have taken
place during a year which probably has
seen more changes in wireless technique
than any year which has yet passed. We
have had, for instance, radical ‘changes
in practice and design in valves, coils, and
transformers, but the speaker 1is, in
principle, exactly the same as it was last
year. Obviously, small changes have been
introduced into manufacturing processes,
and into the ““ mechanism,” if it can be so
called, but the fundamental principles are
exactly the same, and there has been no

e -
Olympia Radio Show
Tuesday, Aug. 15th to Thursday,
Aug, 24th. 11 a.m to 10 p.m.

Two Special Enlarged Numbers
of

Practical
Wireless

August 19th issue i
COMPLETE GUIDE TO THE SHOW

A Forecast of the Exhibits, in
At-a-Glance-form, with a guide to
the Show alphabetically arranged. y

I ) -} D R

August 26th issue .
STAND-TO-STAND SHOW REPORT
A comprehensive report on each
exhibit by our Technical Staff.

Order These Issues Now! %
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By W. J. [
DELANEY

During the Past Year.

new type of speaker, or speaker de-
velopment, introduced. '

Midgets ;
Perhaps to some my last statement
would appear to be wrong. There is the
Midget speaker and the Class B Speaker
Unit which are being introduced for the
Exhibition this year. Surely, these are
developments ? "Well, they are in one
direction, but they are only the same types
of speaker which we have had during
the past-twelve months, and except for
being smaller in the one case, and built
complete - with an amplifying stage in the
other, they are still the same in principle.
However, let us ‘examine these in turn.
Taking first of all the Midget, what is this
for ? The introduction of car radio,
and the probable introduction of the Midget
receivers (which are already popular in
America), has led to the mecessity for a
very small loud-speaker which is capable
of giving fairly good reproduction.
Obviously, it should be quite a- simple
operation to take a standard loud-speaker,
and, by making every part half its size,
produce a speaker which is a replica of the
original standard loud-speaker. Would it
work, however ? I am afraid not. It is
true it would make a noise, but so far as
reproducing music is concerned we would
get a poor travesty of the original. There
are several important features which have
to be borne in mind when designing a
speaker with- a total overall diameter of
only 6ins. or so. You no doubt all know that
the size of the diaphragm governs the kind
of reproduction which is given by the
speaker. To enable a really low organ note
to be reproduced a very large and slow move-
ment of the air is necessary, and for this
reason best reproduction of a note of this
sort is given by a large cone which is very
freely suspended. The tiny cone will
be too stiff to give a slow, easy movement
such as is required by the very low musical
notes, and accordingly it will fail to give
them their full strength. On the other
hand, the high notes, which demand only a
short, quick movement, will be most readily
dealt with by the small cone, and, there-
fore, it is safe to assume that a small cone
will, normally, tend to give a high-pitched,
unbalanced reproduction. This is where
design comes in, and you can see now why
the real midget loud-speaker has been so
long in arriving. The Midgets which are
obtainable now, and these include the
Amplion “ Sonette,” the Rola Midgets,
the Grampian Midgets, and others, have
been carefully designed, and the weight
of the diaphragm, the size of the speech
coil, and all the other parts which lead. to
the determination of the overall response,

have been so chosen that the reproduction.
is really of a high standard. We naturally.

cannot expect such a speaker to handle
5 watts, but the Midgets which have so

far been brought to my attention will
definitely handle the output from a Class
B valve or a similar rated mains valve,
delivering approximately 2 watts, and the
results are really good. If you are think-
ing of building a small portable, either for
general use, or for the car, one of these
speakers will prove ideal, as it will enable
a high standard of reproduction to be
obtained and permit of really good volume
for open-air dancing, ete. The Grampian
Company have produced some special
balanced pairs of Midgets. As I pointed
out above, the large cone deals easily with
bass notes, whilst the small cone will
fail to handle such notes as easily as the
top notes. Accordingly, it is fair to
assume that by using two speakers, one
designed to cover the lower half of the
musical scale, and the other to deal with
the upper half, we should get a fairly
straight-line curve, and in practice this
has already been done by Celestion, Rola,
Magnavox, and one or two other firms
who specialize in loud-speakers. The new
Grampian Midget pairs measurc only
just over a foot in length, and are approxi-
mately ‘3ins. deep. The characteristics
of the two speakers are well chosen, and
give a really remarkable output.

Class B Speaker Units

The remaining development in new
speakers is the combination of a complete
Class ‘B amplifying stage with a good mov-
ing-coil loud-speaker. In previous articles
dealing with Class B amplification it has
been pointed out that, in addition to giving
an output of approximately 2 watts, this
type of valve delivers really high quality,
and owing to the absence of any grid-
biasing adjustments, etc., it is possible
to get the best from the L.F. stages with
very little effort. The standard is so high,
in fact, that one is justified in using a really
high-class moving-coil loud-speaker.

It is now possible to obtain the new
speaker in such a form that the existing
receiver may be used, and .by the simple
addition of the speaker unit, the present
apparatus is converttd to a powerful
receiver of the type you have ‘always
admired. The Class B stage looks after
the quality of the output, and the moving-
coil speaker handles the signal and does
full justice to the volume and quality
which is delivered to it. Whatever type
of Unit is purchased, you may be sure of

-getting really fine results, and the Ferranti,

the Rola, the Grampian, and others are
available for your choice-

h,



T is quite an easy matter to make
voltage measurements in a circuit
where only direct current is present,

but to determine the A.C. voltage between
two points is quite a different matter,
especially when, as is the case with radio
measurements, the frequency may be any-
thing from ten to ten million cycles per
second. Whilst the moving-coil meter
finds extensive use in direct current
measurements, it is quite useless where
AC. is concerned ; most of the types of
the popular moving iron instrument are
equally valueless, though some of these
arc designed for low-frequency A.C.

thr’I(;l;e!i‘ﬁs t;l: ANODE m/miurmmnps_-
ments of the T 3
type men-

tiomned e,

above, that

is, instru-
ments where.

An Article Dealing with the
Different Types of Instrument Used.
By G. L. GRISDALE

S g e X

Thermo electric meters may be used on
any frequency, since they merely measure
the heat produced in a wire when a current
to be measured is passed through it. The
heating effect is the same for a given
current at any frequency, but the meter
cannot be used for voltage measurements,
because it takes so much current.

_Electrostatic Voltmeter :

The third type of A.C. meter is the
electrostatic voltmeter, which works on the
principle that an attractive force exists
between two conductors when one is
positively and the other negatively charged.
The forces are always very small and large

:‘!’te g(‘)m‘{; | 1 voltages must be used to
- ] v ap o vooecuraent produce a deflection of the
] ol I l e needle. The electrostatic
6 5 ‘4 -3 -1 0 — wren NOAC 15 appugp Theter can only be used
A lcrio vorrace accurately with potentials of
c. some hundreds of volts, and
8 &) ] for high voltage measure-
" Fig. 1.—Normal current curve and rectifica- Mments it is ideal, as it takes
BIAS VOLTAGE tion shown graphically. no current.

measured is read off from a pointer and
scale, which can be used with A.C., but they
are, unfortunately, not suitable for both
radio and audio frequency measurements.

" The first of these is the rectifier instru-
ment, in which the current is rectified by
a metal oxide rectifier and is then passed
through a D.C. instrument. This is
probably the most useful and accurate type
of A.C. meter, as it has many of the good

ANODE CURRENT
MIULUAMMETER

INPUT
TERIMINALS

O-

|
||glll|l——-%{
() er
Fig. 2.—A simple valve voltmeler.

properties of the moving-coil instrument ;
it is, however, only of use up to frequencies
of about 5,000 cycles, since the metal
rectifier does not rectify to the same extent
for frequencies above this and the readings
of the scale become inaccurate.

All these instruments
have one or more properties which make
them "unsuitable for our purpose. For-
tunately, however, there is quite a simple
device available, and that is the valve
voltmeter. This will quite accurately measure
A.C. of practically any frequency, the pre-
cision being governed by the precision of
the D.C. measuring instruments involved
and by the constancy of working conditions.
The great quality of the valve voltmeter is
that it takes very little power from the
circuit to which it is connected, that is, it
has a high impedance. It is well known
that makers of voltmeters state the number
of ohms per volt of their instruments, and
that the better the instrument, in general,
the greater the resistance per volt. The
statement is equivalent to ‘D B

.increased with the grid voltage.
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the change in plate current is either
observed or compensated by a grid-bias
change. I

In the simplest type of voltmeter the
grid-bias is kept at a constant value.
Fig. 1 shows a curve of anode current

Fig. 3.—The Moulin valve voltmeter.

variation with grid bias, the common
characteristic curve of a valve. The valve
is biased to the point marked A, nearly to
the current cut-off point, just as Q.P.-P.
valves are biased. .Now the A.C. voltage
is applied to the grid. If we follow this
through the cycle starting at A and in-
creaging to C, we find. that the anode
current also increases frem G to H; con-
tinuing through the cyecle the grid voltage
decreases again to the old value and the
anode current also returns nearly to zero,
to the point K. This completes half of the
cycle, and so far the anode current has
But now

ANODE CURRENT

SMALL CURRENT IMPLILSES WHER
VALVE 5 MEARLY AT CUTFOFF r

T I <

stating how many amperes are I
taken by the instrument on
full-scale deflection. For 100
ohms per volt we know that )
a full scale deflection will take
one-hundredth of an ampere or
10 milliamperes. So the resis-
tance of a voltmeter for D.C.
must be high and in the same
way the impedance of an A.C.
instrument should be as large
ag possible.

The general principle of all valve volt-
meters is the same, though there are
numerous variations to the circuit. The
' A.C. voltage to be measured is applied to
the grid circuit of the valve and this is
arranged like an anode bend detector and

i

HALF PEAK
VALUE OF A.C.

{ CRIOVOLTAGE

j

Fig. 4.—This diagram explains the
action of the slide-back voltmeter.

we have to consider what happens when

the grid swings still more negative. The

voltage is carried right back past the value

for zero anode current and the anode

current cannot_become negative so that it

just stays at zero whilst the grid completes
(Continued on page 666)
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WO phrases which are cropping up

constantly in radio .journals -are:

“ the optimum load of an output
valve ”’ and * speaker matching.”” These
- have a very special significance and readers
cannot have their attention drawn too
frequently to them if “quality” is to be
- the real aim of the set user. The first phrase

means that in order to obtain the maximum |

output from your set the impedance of the
apparatus (loud-speaker and so. forth)
connected in the anode circuit of the output
valve must at any rate be approx-

PRACTICAL. WIRELESS
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By H. J. BARTON CHAPPLE, Wh.Sch, BSc, AMIEE:

the speaker will also be small, and naturally
the power expended in the speaker will be
small. ' .
" "The relation between the output and the
load impedance for a given valve can be
calculated, and -can- also be determined
experimentally. If corresponding values of
load and output be plotted on squared
paper, the resultant curve will be of the
form shown in Fig. 1. Here, you will
observe, at low load values the output is
small, as we would expect, but the output
increases fairly rapidly as the load is
increased. Beyond a certain load value,

| however (A in Fig. 1), the increase of

‘outputs,

centage distortion of output for different
For a definitc set of conditions,
that is, grid bias, anode voltage andload,
the output of a valve depends upon the
strength of- the -signal voltaze applied to
its grid. As the characteristic curve of the
valve i3 not quife straight, there will be a
certain amount of distortion, and the dis-
tortion will be greatest at full output,
because in order to get this full output the
grid swing will cover more of the curved
portion of the characteristic. Thus you will
see that the distortion curve indicates
greater distortion at big output than at low
output.

It has been found by experience

imately equal to an “‘optimum” that as much as 5 per cent. dis-
orideal value, which depends upon o tortion can be permitted without
the type and characteristics of the seriously impairing the quality of
valve used. g f‘eprogiuctioryl’, so_the published
. Theklmphcatlg{:n of’ the tll)lhmst; ‘ 2 tholztlmulm lt?:uli 13 selected as
speaker matching = 1s at 1 | at value of Joac impedance
:;ilixg‘ 1111peda{:rllcef ofl'n %'ggro sgeaker g ?, whlqhbegzves.til:lhc blggesll):l outpulti,
mum ; !
loagr?o%r?oug oﬁ;put valé)elml;t- g 3 ;gggglt:ge (‘i‘i,lstortrieotlsorifl tlf; gxtlnr:'e
ters must be adjusted by the usc S _{roy, reproduced in Fig. 2 the optimum
of a suitable output transformer 5 e load would probably be taken as
or tapped cho]ge,~ or distort@on 8 /,ff’ A, for wi.th this valpe pmctica,ll_y
will arise. It is in this connection 3 _ . the maximum possxblg output is
that the (ﬁltlﬁmuiur }'requeni;g' en- - 5% obtahllned, alrlld the distortion is
counters difficulty, for in order to T within the limit of § per cent.
determine accurately the cerrcot /,,// It may here be remarked that
ratio for the output transformer, S the distortion curve plotted in
it is necessary to know the opti- ANODE LOAD Fig. 2 is the seccond harmonic

mum load for the valve and the
impedance of the loud-speaker,
and then to perform a mathe- -
matical calculation which, although fairly
simple in itself, is apt to puzzle those whose
maths have become a bit rusty.

Optimum Load
In order to assist readers over this
problem I propose to discuss briefly why
each valve has its * optimum ” load value,
how a transformer can ‘“match up” a
-speaker to a valve, how the essential
calculation should. be made, and,
finally, to submit various methods
whereby this calculation may be
simplified to a considerable degree.
To begin with, then, why is there
an “optimum ”’ or best value for the
load in the anode circuit of an output
valve ? You will, of course, agree that
the power output of a valve 1s repre-
sented by multiplying together the
effective variations in the anode current
of the power valve and the value of
the effective A.C. voltage drop across
the load. In the case of a simple set
the load is the speech winding of
the speaker. It should also be clear
to you .that if the impedance of the
speaker (that is, the opposition it offers

OUTPUT OF VALVE

Fig. 2—The relation between output and load with the

addition of distortion curves.

output with increasing load is not so
great, while after rcaching the point B,
further increase in load impedance makes
little or no appreciable improvement in the
power output.

Distortion
It would appear, therefore, as if any
value of load impedance between, say,

Cand Din Fig. 1,
would give much
the same output, and thus the
optimum load wvalue is not
critical, but this is 4 mistake.
This will be made clearer by
a reference to Fig. 2, which
shows the same graph as Fig. 1,
“and in addition a further graph
in the form of a dotted line.
This line indicates the per-

(4

distortion curve. In the case of a
]xl)entode output valve the third

armonic distortion is likely to be
more serious than the second harmonic, and
must be taken into consideration when
deciding upon the optimum load.

Adjusting Matters
We must now oconsider why an output
transformer can adjust matters if the
impedance of the loud-speaker does not
happen to be more or less equal to the
optimum load. First of all, what is the
impedance of the speaker? It is not
necessarily the resistance of the speech
winding. The opposition . the winding
offers .to .alternating current is different
from that which it offers to direct current,
and, moreover, .-is different - for every
frequency. - It is usual to use, for the
purposes of calculation, the impedance at
a definite frequéncy—usually at 1,000
cycles. This figure is quoted by most
speaker makers in their catalogues and
leaflets. In, some cases, howecver, the
resiclance only is quoted. . In  that case
you will not be far wrong if you consider
the impedance of a moving iron’ speaker
to be the same as its rcsistance,
o and of a moving-coil speaker to

to varying currents) is very small
compared with the impedance of the
valve itself, the voltage drop across

"ANODE 'LOAD

Fig. 1.—A curoe showing the relation between output

and load.

be about one and a quarter times

its resistance.

"If ‘the speaker impedance is
(Con.tinucd overleaf) = -~ 3
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Fig. 3.—A maltching chart for low-resistance speakers.

SPEAKER MATCHING POINTERS

(Continued from previous page)

greatly different from the optimum load for
the valve with which it has to work, a trans-
former of suitable ratio must be used to
balance matters. The primary winding
of the transformer is conmnected in the
anode circuit of the valve, and the speaker
is- connected in the secondary circuit of
the transformer. If the turns ratio of the
transformer is correctly chosen, the primary
winding will form a suitable load for the
valve, while the speaker winding will form
a suitable load for the transformer. The
correct value of the ratio of the output
transformer is calculated from a formula.
I will not worry you with a long explanation
of how the formula is deduced, but will
give it to you right away :—

o 20 30 <0

30 0 - E

Transformer ratio=—
Optimum load of valve in ohms.
Impedance of speaker in ohms.
For those who are not mathematicians, I
must explain that this means that to
ascertain the correct ratio you divide the
optimum load of the valve by the speaker

impedance, and find the square root of

the result. The answer to this little sum is
the accurate value of the transformer ratio.

Of course, in many instances the result
will be an awkward number like 1.82,
or something similar. There is no need
to try and purchase a transformer with an
odd sort of ratio like that, for the actual
value is not quite so critical, and the
nearest standard ratio to the figure you
obtain from your caleulation will in many
cases be found satisfactory.

E 3 [ = 7. 7
TRANSF ORMER @AT!O

Fig. 4—A similar chart to Fig. 3, but for high-resistance speakers.

Helpful Data

For the convenience of non-mathematical
readers, the graphs reproduced in Fig. 3
and Fig. 4 have been prepared. To wuse
these graphs, all you have to do is to divide
the optimum. load by the speaker impe-
dance. Then find a.point on the upright
scale of Fig. 3 or Fig. 4 corresponding to the
result of your division. Follow this point
horizontally across the paper until you
meet the curve, and then follow the point
downward until you meet the horizontal
scale at the bottom, on which you can read
off the correct transformer ratio. Two
curves are provided, one for use when the
result of the division is comparatively
small, say under 150, and the other for
higher values up to 4,000.

-e-ie

. MEASURING RADIO AND i
AUDIO FREQUENCY VOLTAGES i
(Continued from page 664) H

the second part of the cycle. The anode
current thus follows out the positive half
of the cycle, but remains at zero for the
negative half, If we were to place a
meter in the anode circuit and put very
low-frequency A.C. on the grid, we should
see the anode current first rise and then
fall back to zero, where it would remain
for half & period. The cycle would then be
‘repeated. In practice the meter does not
fluctuate up and down, but shows a steady
average reading. When the A.C. is applied
the current rises to some value and this
value is determined by the voltage of the
A.C. and it depends in no way upon the
frequency. The voltmeter must be cali-
brated from known A.C. voltages, and this
is one of its great disadvantages, for
the battery voltages must be kept abso-
lutely constant or the calibration will
change.
Slide-back Valve Voltmeter

In order to overcome these difficulties, a
second type of valve voltmeter is used,
which is called the slide-back valve volt-
meter by virtue of the fact that the grid
bias is not kept constant but is slid back
in order to compensate the increase in
anode current when the A.C. is applied to
the grid. The circuit of the instrument is
shown in Fig. 3; the grid bias is applied
through the grid-leak R from the potentio-
meter P and battery B. The grid bias is
read off on the voltmeter V. Switches have
been omitted from the diagram for the sake
of simplicity.

The mode of action is as follows. The
valve is biased till it just takes zero
current and the A.C. is applied in the same
way as before, but instead of noting the
increase in the anode current we alter the
setting of the potentiometer until there is
once again just no current. The difference
between “this bias and the previous no-
current bias is half the peak value of the
A.C. voltage. An exainination of Fig. 4
will show why this is so. When there is
no A.C. the valve must be biased to A
for cut-off of anode current. The A.C. is
then applied and the current rises as
before. Then the bias is increased. With

_the bias at B there will still be slight

humps or impulses of anode current when
the A.C. swings the grid voltage past the
cut-off value at A; though these humps
are quite small, they result in a small
average anodé current and this will remain
until the. bias. is increased so much that
the A.C. does not swing the grid voltage
past A. When this .is true the peak will
reach just to A, which was the previous
cut-off value. The increase in bias necessary
thus gives the semi-peak value of the A.C.
If the RMS value is required this must be
multiplied by 1.41. It should be noted
that in the above explanation the grid
bias means the bias from the battery, as
indicated by the voltmeter, and the grid
voltage is the actual voltage of the grid
at any time. Though the grid bias is
constant for any one- setting, the grid
voltage is consta,ntly changing, due to the
superimposed A

The advantages of the slide-back volt-
meter are that it gives the voltages directly
from the readings of a voltmeter without
the use of any calibration curve, the valve
and batteries and the anode meter: being

mere indicators. The chief disadvantage
is the matter of initial expense, since two
meters are necessary, and one of these must
be very sensitive for use in the anode
circuit. The range should be as low as
possible. The meter V should be of such
a size that it will cover the A.C. range
required. A two-range meter is better
here, The valve should be chosen to have
as great a slope as possible near the cut-off

. point,

High and Low-frequency Oscillator

To find the A.C. voltage between two
points the terminals of the meter are joined
to the points by two pieces of wire, which
should be as short as possible. A high and
low-frequency oscillator is a useful accessory
to the voltmeter. With these two pieces of
apparatus the amplification of a valve or
a complete amplifier can be obtained simply
by measuring the voltage going into’ the
grid and that coming out of the plate.
A D.C. voltage does not affect the working
of the voltmeter, since there is a large
blocking condenser in the grid lead. The
output voltage of a valve can be found by
connecting the voltmeter directly between
plate and filament. A constant input such

as that from a valve oscillator must be

used, but the B.B.C. tuning note might
be used if the oscillator is not available.
The tuning note is often on for five minutes
or more, and this is enough time to get a
quick set of readings on a receiver if done
with care. A valve oscillator is much better,
though.

It should be noted that the valve volt-
meter can also be used as a valve tester if

 the meter M can be wsed with a shunt
to read up to 20 milliamps or so.
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N designing the “ Selectone ”
3-valve receiver some months
. ago bad in mind the
production of a - first-class up-
to-date battery set which could
be built for a modest sum. My expecta-
tions were more than justified by the results
obtained and many readers have testified
to the excellence of the instrument. I,
personally, was so pleased with the
‘¢ Selectone ” that I have used it in my
own home as a standard broadcast receiver
ever since it passed through its final tests.
The receiver has proved more than satis-
factory in every way, but with the intro-
duction of Class “ B” it was decided to
keep the set up-to-date by modifying it to
include the latest system of amplification.
Having two low-frequency stages, the
 Selectone " is particularly well suited to
Class “B” and the change-over is both
simple and inexpensive. Briefly, all that
is required is to
replace the third
(power) valve-holder '
by a 7-pin compo-
nent, exchangea
special * driver”
transformer for that
used to couple the

the

i —

second and third
valves, and fit a suit-
able output choke.
The total cost of the’
modification, exclu-
sive of the Class ‘““B”
valve, may be as low
as 28/-, but for an-

T

LS

This Article Explains How Any 2-LF. Receiver may be Modified to Include
the Latest Development in Low-frequency Amplification, and Takes
“Selectone” as a Typical Example.

however, it must be remembered that
Class “ B ”” does actually provide a greater
degree of amplification than do other
systems, so that weaker and more distant
stations which were previously quite weak
are brought up to enjoyable programme
strength.

More Power Without Extra Cost.

At first sight it would appear that the
extra volume must be paid for in the way
of high tension current, but this is not
necessarily true, because the new valve is

e i =)

By FRANK PRESTON, FR.A.

Reducing H.T. Consumption.

By cutting down -the H.T. to 100 volts
the ‘current consumption is reduced to less
than 8 milliamps, although the undistorted
signal output is still more than 1 watt, or
equal to that of a mains receiver of the
smaller type. These figures speak for
themseclves and there is no rcason why I
should comment on them !- It should be
pointed out that the one slight disadvantage
of Class ** B,” i3 that the consumption of
low tension current is increased from .4 to
.7 of an ampere, but so long .as the ac-
cumulator is of reasonable capacity this is

of very little conse-

*DRIVER”

TRANSFORMER

quence.

_ If great cconomy of
current is particularly
required it can be ob-
tained by using the
210 H.L. valve instead

HY+

HT-
—-%

*CLAss B
of the P. 220 as
it “driver.” This will

J

cut down thc maxi-
mum speaker volume
to a certain extent,

but even so an out-

put of very nearly 1
watt 1s still within

reach when using 90
volts high tension.
F The average H.T.

TAPPED OUTPUT CHOKE ¢ current under the

latter circumstances is

>

not much more than

N/ 6 milliamps, and can

other 1/6 .(the price

of a fixed condenser) oJ

the refinement of tone o

control can be in- Fig.
cluded. —

Advantages of Class ¢ B.”

The set in its new form, that is with the
inclusion of Class ‘* B,” is even better than
before, and the volume of really pure
reproduction of which it is now capable is
tremendous. As you know, the Class
“B " valve gives an undistorted output of
about 2 watts which, compared with the
original output of about 120 milliwatts, is
really enormous. In point of fact, the
actual signal output from the loud-speaker
is equal to that to be obtained from a
powerful mains receiver using an AC.
pentode in the final stage. It might be
argued that so great a volume is never
required in the house, but it is often a
distinct advantage, particularly when it is
combined with purity of an order that has
probably never before been experienced by
the user of a battery set. Quite apart from
the maximum volume to be obtained,

s

|.—Complete circuit of the Class * B’

the new components in heavy lin:s,

distinetly more efficient than other types.
In other words, it will give a greater output
for any given input. By way of being
more precise I will state the actual
measured anode current of the modified
** Selectone.” When using the P 220 power
valve in the ‘‘ driver ” stage and with a
total high tension voltage of 120 (a combi-
nation which gives nearly 2 watts output
on stations up to ten miles or so) the total
current taken from the high tension
battery when the set is not tuned to a
signal is just about 8 milliamperes, or
rather less than that required by the valves
previously employed. After tuning in a
strong signal the current rises to an average
value of approximately 11 milliamperes.
This is just 1 milliamp more than the
current taken originally, despite the fact
that the signal output is increased fourteen-

fold,

K
o therefore bc derived
from the smallest type

of battery.

The Necessary Alterations.

And now we can turn our attention to the
question of carrying out the nccessary
modifications. It should first be explained,
however, that although these remarks will
be directed principally towards one par-
ticular receiver the actual method of
procedure will apply just the same to the
conversion of any set having two low-
frequency stages.

In Figure 1 you can see the complete
circuit of the modified ‘‘ Selectone,” but
in order to make the alterations quite
clear the new components’ and wiring are
drawn in heavy lines, whilst the part ‘of
the circuit which. remains unchanged is
shown faintly. Even at a first glance it is
obvious that the changes are few in number
and involve less than a dozen connections.

(Continued overleaf.)

Selectone ™ showing
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Fig. 3.-_—This photograph shows the
“driver " transformer and new wiring.

(Continued from previous page.)
If you compare this diagram with the
original one reproduced on page 768 of
“ Practical Wireless >’ No. 16 you will
see that the ‘‘ Rectatone *’ transformer
has been substituted by a special
“ driver >’ transformer. A 5,000 ohm
variable resistance was previously
connected across the * Rectatone ” to
provide tone control, and the same.
resistance is now used in conjunction
with a .004 mfd. fixed condenser for
a similar purpose. The secondary wind-
ing of the * driver” feeds the grids of
the Class “ B” valve and its centre-
tapping is taken to H.T.—. So that the
original speaker—or any other standard
type for that matter—can be employed,
a tapped choke is used in the output
circuit. The choke is one specially
designed for Class *“ B’ and has the
necessary total impedance of 8—10,000
ohms under working conditions. It
provides three output ratios of 1.5:1,
2:1and 2.5:1; the Class ‘““B” valve
can thus be matched to any type of
speaker, preferably a moving-coil or
inductor dynamic. When the speaker
is designed for use with an ordinary
power valve it should be con-

i 13in. diameter to receive the

-O04 g8 N
(cQ T &

Practical Details

In commencing to modify
the set the first thing is to dis-
connect all wires from the third
valve-holder, “Rectatone”
transformer and tone -control
resistance ; also remove the wire
joining terminals *“ L.S.4 ” and
“H.T.+.” - The former t¥o
components can then be re-
moved entirely. Next, the hole
in the baseboard from which the
valve-holder has been taken
must be enlarged from l}in. to

{ Fig. 2. (below)—This wiring plan

! shows all the new connections re-
¥ quired when adding Class *B™
% to the ** Selectone.”” Compare it

with the full plan given on page
808 of “*Practical Wireless" No. 17.

TRANSFORMER

BENJAMIN ‘CLASS?.

HT
+

o @

Fig. 4.—Here we see the output choke and
the enlarged hole for the 7-pin valve-holder.

larger 7-pin holder. This little job can
be done most easily by means of a half-

u‘.‘ round file. The valve-holder can then be
i mounted in position by screwing it to

the underside of baseboard with the
terminals arranged as shown in Fig. 2;
it will be noticed that the filament termi-
nals (the two which are closest together)
are toward the second valve-holder. , The

| Class ““ B ” transformer is now attached

to the underside of the baseboard, in the
position indicated in the wiring plan,
and photograph, and, if tone control is to
be included, the .004 mfd. condenser may
also be screwed in place.

Now turn the chassis over and attach
the output choke on top of the base-
board. Its position is clearly shown in
Fig. 4, and it will be found that this
component fits nicely between the grid-
bias battery, tuning condenser and valve-
holder. Before wiring can be proceeded
with, five $in. holes must be made
through the baseboard near the terminals
of the output choke ; these are clearly
shown in Fig. 2

Simple Wiring
The wiring is straightforward enough,
as you can see from the plan

nected to the terminals which give
a ratio of 2 : 1, or if it is of the
* pentode > type it will be joined
to the terminals which provide
a 1.5 :1 ratio. The Celestion
¢ Soundex ” loud-speaker speci-
fied for the original receiver has

Type of ** Driver »*
- Valve

210 H.L. ...
220 P. ...

of Fig. 2; this drawing shows

b e g only the new wires, and all

90 108 120 others will remain exactly as
before. Al connections except

6B— | GB—1| G.B— |GB—1| GB— |GB—1 o g @iasis, bt
3v. 1iv. 3v. 1}v. 4}v. 3v. those from the speaker terminals
7. ov. ov. 7iv. ov. 74v.  to the output choke are in flex

a tapped transformer which can
be matched to either power or
pentode valves, but slightly better
results seem to be obtained by using
the ‘* pentode ” tappings. You can,
however, try it both ways and make
your own comparisons.

New Components Required ‘
The few extra parts required are :— f|
One Benjamin Class “B”

transformer.

Onc Benjamin 7-pin valve-
holder (for chassis mounting).

One Varley Class *“ B *’ output
choke.

One Cossor * 240B > valve.

One .004 mfd. T.C.C. fixed
condenser (if tone control is

required). Fig. 5

. Short length** Glazite” and —

ex.

g'encral view of the
Class **B"™ ** Selectone.”

g0 that they may easily be
transferred to alternative termi-
nals when different output ratios
are rcquired. In Fig. 2 the
7-pin valve-holder is shown as
having terminals, whilst that
illustrated in the photographs
is fitted with soldering tags
only. This difference is ex-
plained by the fact that when
I first modified my own set the
new type of valve-holder was
not actually ‘on sale, but the
makers kindly supplied me with
a rough hand-made one for
experimental purposes. The
proper commercial components
will be available by the time
this is in print and will have
terminal connections. Although
the valve and holder have seven

(Consinued on page 677)
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COLVERN
—— FERROCART COILS

There is now a qd. . S
Ferrocart Coil for o

Hans  Vogt,

practically every
modern radio re-
ceiver ....We have
written a booklet ex-
plaining the advan-
tages of Ferrocart
Coils and containing
suitable circuit dia-
grams....

May we send you a copy® It’s free!

Radio Olympia
See Our Stand No. 56.

COLVERN LIMITED,
ROMFORD, ~ ESSEX

London Wholesale Depot, 150, King's Cross Rd., W.C.l.

“AIRSPRUNG”

An Outstanding Development
in . Valveholder Design

CLIX introduces the first

Anti-Microphonic, Non-metal Chassis Mounting
VALVEHOLDER

POWERFUL LOUDSPEAKERS working close to
valves throw off sound waves which create distortion.

This NEW CLIX Chassis Mounting Valveholder is
designed to absorb all such vibrations, thus preventing
distortion and prolonging the effective life of the valve.
It is also ideal for SHORT WAVE work, with the
minimum amount of material used in the construction,
the sockets are practically air-insulated.

4-Pin’- - 172

o s s

RANGE OF CLIX
PERFECT:
CONTACT
COMPONENTS ON
STAND 37,
OLYMPIA.

Folder ‘N’ on request.

j !I:’.&!_'Jﬂ:l_'.:]ﬂ.’l:—fﬂ‘(.)il’.‘.‘ﬂ
LECTRO -LINX LTD., 79a, Rochester Row, Lomdon, S.W.l.
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5-Pin - - 1’3

The name that means EXCELLENCE®

BALANCED CAPACITY
COSTS NO MORE

and gives you longer life

with less charging

E.L.M.2. 20alhcapacity - 4/3
E.L.M.4. 45 alhcapacity - 8-
E.L.S.5. 40 alh capact - M-
EL.S7 6oalh capacig: - 12/
E.L.S.9. 80 a/hcapacity - 18/6
lg. €o afh capacity - 10/3
9. 80 afh capacity ~ 12/3

] |

Balanced Capacity is the newest development in
accumulator manufacture. [t means that the positive
and negative elements are designed to function in
exact electrical balance, making it possible to charge
more quickly and discharge more slowly without
damaging the cell. The Ediswan ** Extra-life ** accumu-
lator will thus last longer and give you much better
service than an ordinary unbalanced type — yet it
costs no more. A definite economy.

FROM ALL GOOD RADIO DEALERS

1 == 2=
ACCUMULATORS

THE EDISON SWAN ELECTRIC CO. LTD.
! PONDERS END, MIDDLESEX

EDISWAN -the Better Service Batteries

s

B.228
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HE most important part of a simple

i short-wave receiver is undoubtedly-

the grid circuit of the detector-valve.
This is the circuit that handles the incoming
gignal, and upon it depends the voltage
available for operating the detector (and
-hence the signal strength) and the number
of stations that can be heard at once
(s.e., the selectivity). I have dealt in a
previous article with the condensers to
be used in this part of the circuit and now
I will discuss the coil to. be associated
with the condenser, for these two com-
ponents are the vital ones in the grid-
circuit.

Fig. 1 shows a typical circuit, using
band-spread tuning, and in what follows,
the two variable condensers Cl and C2
will be regarded as a single condenser C.
‘First of all, I want to talk about the tuned
circuit as a whole, that is, the coil L1
and the parallel tuning condenser C, so
that we may see what is to be asked of
the coil. The primary purpose of the
tuned circuit is to discriminate between
incoming oscillations, that is, to provide
selectivity, by making the receiver sensitive
to only one wavelength at a time. It does
this by virtue of the fact that its resistance
to an alternating current, called its react-
ance, for any particular condenser setting
and size of coill, is very great indeed for
one certain frequency called the resonant
frequency. The voltage set up across the
ends of the coil by a current of this frequency
is much greater than the voltages set up
by currents of other neighbouring frequen-
cies. This can be seen at once from Ohm’s

law :

B, Sl X
where E is the voltage, I the current, and
X the reactance. Clearly, E will be greatest

for the largest value of X, and consequently
a wireless station transmitting on the
resonant frequency will be heard to the
exclusion (more or less) of all other stations,
because X i3 greatest at the resonant
frequency and decreases. rapidly with
increase or decrease of frequency.

The second property of the tuned circuit
is that it magnifies the applied voltage
at the resonant frequency, and this magnifi-
cation depends on the: inductance and
resistance of the.coil, which we see is now

ginning to assume a special importance.
Actually, this magnification is expressed
in mathematical shorthand as:

2.x.fL

R
where 7 is our old friend 3.1416, f the
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the coil, and R its resistance. Two things
at once leap to-the eye, namely, that if
the magnification is to be big, the inductance
must be as large and the resistance as
small as possible.

Thick Wire for S.W. Coils

So far, everything I have said applies
to coils for any wavelength whatever, but
now I will show the bearing of these things
on short-wave coils in particular. One
of the first things you notice about most
short-wave coils is the very thick wire
used. The reason for this is pretty obvious,
for the thicker the wire the lower the
resistance. Actually, the resistance con-
cerned is not the ordinary D.C. resistance,
but the resistance to high-frequency
currents, a much more complex guantity.
Now D.C. currents travel through every
part of the cross-section of the wire, but
high-frequency currents travel only through
a thin skin a molecule or two thick, on
the surface of the conductor, so that apart
from any other considerations the high-
frequency resistance will always be much
greater than the D.C. resistance and will
increase with frequency, because the higher
the frequency the thinner the skin through
which the currents travel. This skin effcct
makes it possible, and desirable, to use
copper tube instead of wire for transmitting
 inductances, and there is no reason why,
from the point of view of resistance only,
such coils should not be used for reception.
From other points of view, especially
expense and compactness, they would not
be so attractive! The reason for reducing
resistance as much as possible is, as we
see from the formula above, that the
higher the resistance the smaller the
magnification, and since the actual number
of turns required on a short-wave coil is
not great, it is quite possible to use very
thick wire and still have a coil that is not
too unwieldy. However, when thick wire
is used, a coil diameter of the order of
two and a half to three inches is necessary
to . preserve reasonable coil proportions,
-and this immediately introduces
fresh complications, becausc the
larger the coil diameter the bigger
the area covered by the magnetic
' field associated with it and con-

A
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the coil diameter is large, a metal con-
denser end-plate three inches away may
introduce more losses than would result
from halving the wire size. The necessity
for a large coil diameter, therefore, is the
first reason for -doubting the value of
thick wire in short-wave coils.

Resistance Losses

A second point arises in connection with’
resistance losses, however, that is of even
more importance. Every stmple short-'
wave receiver makes use of reaction, the
application of which increases the sensi-
tivity of the receiver up to a maximum,
at which point it starts to oscillate. How
does it do this ? Simply by reducing the
effective resistance of the coil. That is’
to say, the use of reaction amounts to
making R as small as we wish until when
the valve begins oscillating R becomes
effectively zero. Why, then, worry about
resistance at all when we can make it as
small as we like by adjustment of the
reaction control ? Well, of course, it’s
not quite as simple as that ; things never
are in this life. In the first place, the
higher the resistance of the coil the more
reaction we have to apply to induce the
set to oscillate, and this means increased
losses and often an unmanageable receiver ;
In an extreme case we may not be able to
get the receiver to oscillate at all. Second,
and rather more important, is that only
with a perfect reaction control will the
resistance decrease continuously right up
to zero; in practice it will reach a very
small value and then suddenly become
zero, so that the setspills over, as it were,
into oscillation. In bad cases of this
kind you can hear the effect in the sudden
thud as the receiver begins to oscillate.
Now, for listening to telephony we want
the receiver in that condition of just not
oscillating when the effective resistance
has become very small indeed, and in
order to obtain this state of affairs the
coil should be made of reasonably low
resistance. I think, however, that I have
said enough to show that, owing to the
reaction effect and the losses of large
diameter coils, the use of very thick wire
such as 16 or 18 S.W.G., is undesirable.

(To be continued).

To LEAMPLIFIER

sequently the greater the inter-
baction of coil with other com-
ponents in the receiver. Ulti-
mately, interaction of this kind will L1
give rise to instability, but long

I

ol
LN

before such conditions arise it will
have set up relatively large coil
losses in the form of an actual loss
of energy in eddy currents and an
apparent; increase in resistance,

i
N
G 3

B SEALLY
|

because the high-frequency resist-
ance of a coilis far from being de-

resonant frequency, L the inductance of I cided by the wire gauge only ; if =—=

Fig. 1.—Typical short-wave circuit.
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A Neat H.F, Choke
'HE old type of four-pin H.F. trans-
formers, as shown in the accompany-
ing sketch, make ideal formers for H.F
chokes. The following is the procedure :
Remove the old windings and also unscrew
two of the pins, preferably the closest or
“ filament ”’ ones, leaving the remaining
two as soldering tags. Next wind on the
-required number of turns, soldering the
‘ends to the most convenient pin. From a
piece of square wood moulding and three-
ply make up a bracket, as in sketch, to fit

OLD PATTERN MF TRANSIORMER

SCCTION SHOmING  WOw
QUARE PEC ALLOWS

CLEARANCE FOR wiRL

ALTERNATE &‘

PET0D - TERMINALS
REPLACING PINS

SCREW THRO'
3 5oTTom inTo
Ly sl

WOODEN BRACKET FINSHED ME CHOKE

Making an H.F. choke from an old H.F,

transformer.

fairly tightly into the centre hole of the
former. The finished choke can then be
pushed on, and the whole screwed to the
baseboard, or bolted to the panel as desired,
The square peg will leave ample clearance
for ‘the wire leads inside, as shown, but if
preferred these can, of course, be taken to
the pins on the outside. I have used a choke
made in the above manner quite successfully
in a portable set.—R. GRAPER (St. Albans).

THICKNESS OF WOO0 3

1]
k 74 3

L]
_ Showing how a loud-speaker cone and chassis can casily be made.
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THAT DODGE OF YOURS'!

Every reader of “ PRACTICAL WIRE.
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us 2 We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS.””
Geotge Newnes, Ltd.,, 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes * Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.
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Building a Cone and Chassis
HERE is a simple method of building a
cone and chassis, which may prove
useful to some readers. First of all, take
four pieces of wood, and nail them together
to make a box without either lid or bottom,
asin Fig. 1. Then, across one end, stretch
a piece of strong brown paper, soaked in
water. To do this, brush the edge of the
box with glue, then with the paper over-
lapping a little, stretch and just tack
over the sides with drawing pins. When
quite dry, it will be taut like a drum skin,
and the surplus at the edges can easily
be cut away with an old razor blade.

Making the Cone

Now comes the making of the cone it-
self, and from many trials I find this method
a great advantage over any single thickness
cone. A sheet of ordinary cartridge paper
is cut into thrce cones, as in Fig 2. First,
the medium-sized cone is gummed on to
the large one, then the small one on.the
medium one, making the centre three
thicknesses of paper. When thoroughly
dry, draw together and gum the flap.
After this, cut the edge, as in Fig. 3, and

- gum in the centre of the stretched paper.

When dry again, cut out the centre of

"stretched paper, up to inside edge of cone,

leaving the cone on the stretched paper
baffle (see Fig. 4), which is all vibrating area.

PAPER BAFFLE

’zf\kllEE I.AV’EYRS

% = Fig. 4.

BOX FRAME L

SECTION OF CONE MOUNTING ON
PAPER BAFFLE.

R A A A A o . o DN N

Chassis Construction

The next stage is the remainder of the
chassis, which simply consists of a piece
of three-ply, cut as in Fig. 5. As will
be readily seen, with a screw each side
to fit in slots, it is easy to centralize the
unit to fit the cone. After adjustment
the screws are tightened. To eliminate
rattle, a piece of flannel or rubber must
be used as a pad between the unit and
three ply ; also, a spot of melted wax in the
reed end of chuek, cuts out reed dither.

Finally, four pieces of L-shaped tin are
quite sufficient to fasten the completed
job (Fig. 6) on to a baffle board. The
reinforced cone gives a tone and volume
in excess of a single one, and with the
exception of the unit, a couple of shillings
covers the gost.—H. CEADWICK (Rochdale).

A Novel Concealed Speaker

NOVEL and efficient concealed speaker

can be made from an old card table

or from new wood, as shown in the accom-
panying sketch. The top is made from a piece
of seven-ply wood perforated with round or
square holes, or cut as an ornamental fret
under which is fixed the baffle, leaving a 4in.
space as
shown.
The whole ~
may be
covered with
a thin cloth,
adding to the
general ap-
pearance,
and a vase or
ornament
can be stood
in the middle

:ohemgfia?g A concealed loud-speaker made
o oo th = from anold card table.

D. H. Rogers. (Colchester),

Wire Bobbins as Coil Formers

ORDINARY wooden 8oz, and 1lb. wire
bobbins can easily be converted into
coil or choke formers.

One end of the
bobbin is divided
into six parts,
as  shown, the
bobbin placed
on a table, and
the lines

N AP ecarried
down by
means of a
square,
Radial saw-
cuts are then
made in the
flanges of the
bobbin  suffi.
ciently wide to
take strips of
d4in.  ebonite
or old gramo-
phone record.

F
COMPLETE JOB. (Continued

overleaf)
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Wide saw-cuts can be
made by using two or
three coarse blades to-
gether in a hack-saw
frame, the cuts being
trimmed with a smooth
file. The grooves need
to be such that the
strips hold securely
when they are pressed
in by hand. Some of
the strips may be made
about 4in. longer than the others, so as
to carry the terminals, or the terminals
can be fixed to an ebonite base. The¢ former
may be fastened to a baseboard by counter-
boring it with a 3in. twist drill and using a
round-headed wood-screw and washer, as
shown in the sectional view.  Alter-
natively, it could be held to a plain ebonite
base or one of the plug-in type by means of
a threaded rod tapped into the base and
carrying a nut and ebonite washer at the
top.—B. Puch (Barry).

A simple coil-former
made from a wire reel,

A Simple General Purpose Tester
THE' simply-constructed galvanometer
herein described was made by the
writer as an instrument which could be
used to locate faults in many types of
cireuits, and it has proved itself of extreme
utility in this respect. The galvanometer
consists essentially of two parts only, one
being a freely suspended magnetic needle
of the pocket compass type, and the other
a coil of insulated wire which can be
connected in the circuit to be tested.
These two components are mounted on any
convenient baseboard, as shown in the
sketoh, in such a manner that the magnetic
needle swings freely in a horizontal plane
and the axis of the coil is horizontal and
passes through the centre of the needle.
The coil former can be of any suitable
non-magnetic material, such as stiff card-
board, wood, ebonite, aluminium, or brass.
Any number of turns of insulated wire can
be used on the coil, but the larger the
number of turns the more sensitive the
instrument becomes to small currents.
Generally, it will be found that about one
or two thousand turns of wire of about
40 gauge will give ample sensitivity for all
ordinary purposes.

Using the Instrument
HE method of using the instrument is
ag follows. The galvanometer is
placed on a horizontal surface and arranged
g0 that the necdle comes to rest pointing
at right angles to the axis of the coil (the
position shown in the sketch).

Let us assume, for example, that it is
required to test a transformer secondary
winding for continuity. A battery is
connected in series with the galvanometer
and with the transformer winding to be
tested. If the winding is complete, then

current will flow through the galvanometer

~ PRACTICAL WIRELESS
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coil and cause the needie to deflect, but 1f

there is a break in the winding the needle
will remain stationary—unless, of course,
the insulation of the transformer is very
poor and allows sufficient leakage current
to pass to cause deflection of the needle.
The foregoing will suffice to show how
this instrument. can be used for testing
either H.T. or LLT. circuits for contmmty
or for insulation. By suitable arrangement
of resistances in conjunction with this
galvanometer it can be used for measuring
resistances by - the wheatstone - bridge
method, and also as a rough form of

ammeter or voltmeter—A. H. Toms |°

(Hove).

Cleaning Accumulators )
HERE is a simple method of quickly and

efficiently cleaning the sediment out
of a glass accumulator, Take a sharp-
pointed knife (preferably an old one). Heat
it in the fire until it is red hot, and then
pierce the moulded composition on the top
of the accumulator ahout {in. from the
inside edge of the glass. Now work the knife
round, following the shape of the container.
As soon as the knife gets to a dull colour
reheat in the fire and start again. About
half aninch at a time will be sufficient to
cut before the knife needs re-heating.
When all. the four sides have been cut the

PLAN
ELEVATION
S NOTE:
gy } NO MACNETIC
— i . MATERIAL TO
WA B€ USED.

Wiring details of the
simple tester,

inside of the accumulator can then be lifted
out by getting hold of the two terminals.
The plates and the glass container can then
be thoroughly cleaned out in cold water.

After this is
done, replace the
plates, re-heat the
knife, and, using
the flat portion of

SECURING STRAP CUT AWAY TO SHOW GO

vooo-zooot‘soéwc[@ AN
T o N

An idea of the complete instrument may
be gained from this illustration.
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SOLDERED JOINT TO EARTH
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aASEBOARD——i
Attaching foil tothe under surface of a baseboard

P IOy LSS TTT7 T Sons S8 T 1

the moulded composition, when it will
knit together. This will make the top
leak proof, and as good as new. This
method makes a far more eflicient job than
giving the accumulator several changes of
water, as this does not ensure getting rid
of the sediment owing to the closeness of the
plates to the side of the container—A. E.
WricHT (Sheffield).

Simple Screening
lN simple sets of the detector L.F. type
I have often found that instability
and direct pick- -up may be avoided by
fitting a screening plate beneath the
baseboard. This can,
of course, only be
carried out where
there is no sub-base-
board wiring. The
illustration  shows
how I carried out
the simple alteration.
A sheet of foil is
cut slightly smaller
than the baseboard,
and this is simply
attached by means of
ordinary  drawing
pins. To complete the
arrangement a short
wire is soldered to the
foil and this is then
joined to the earth
terminal. On some

sets 1 have found
that this clears up the tone of re-
production.—A. Marsm: (Wolver-
hampton).
(Continued on page 680)

the blade this
time, run it round
the cut portion of

“
< 6%

Plan and measurements of the cone unit.

(For text see page 680.)
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HE variable-mu feature is useful from
the volume-control point of view, and
makes the valve ideal for use in super-

heterodynes in which A.V.C. is provided.
Screening between the two electrode sys-

tems is so complete that there is no inter- |

ation between the tuned circuits of the
oscillator and detector, and no radiation
when an outside aerial is employed.

Anode

N——

' > “Healer
Theoretical diagram of the Hexode electrodes.

All-Metal Valves

Although their characteristics are the
same as those of previous valves, the latest
** Catkins ”* are worthy of special reference.
These are made in all A.C. types, and
instead of the electrodes being enclosed in
the conventional glass envelope the copper
anode forms the outer shell. In some
models -a perforated metal cylinder sur-
rounds the anode, but this merely serves
‘the purpose of a screen. Catkin valves
are small in size, unbreakable, and have
particularly rigid electrode supports. As
a result they are ideal for sets that must
be compact and which are subject to
vibration or hard use.
They are thus particu-
larly well suited to the
‘“car-radio” sets
which are now being
produced and which
seem more than likely
to become extremely
popular during the
coming year.

Valves for A.C.-D.C.

Use

It seems inevitable
that sets of a “uni-
versal”’ character that
can be used equally
well on either A.C. or
D.C. mains must even-
tually be placed on
the market. Such sets
depend entirely upon
the valves they
employ, and it is in-
teresting to observe
that two or three of

The new Cossor
deuble-diode-pen-
tode valve,

}r’/):;/' Delecltor

Qscliator

A Review of the Many New Valves that have
Recently Been Introduced

By FRANK PRESTON, F.R.A.

Concluded from page 653, Aug. 5th issue,

the lesser-known: firms of valve manufac-
turers are now turning their attention to
this subject. One firm has recently intro-
duced a range of universal valves fitted

The Cossor 240B 7-pin

with 20-volt, .18-amp.
heaters which can be oper-
ated from any kind of
mains supply. The usual /&/3/770/7/5.
mains transformer is not

required, and the heater of the
half-wave rectifier is simply wired
in series with those of tlie receiving
valves. On A.C. mains the rectifier
changes the high-tension supply to
direct current, but on D.C. it merely
acts as a limiting resistance.

What of the Future ?

To attempt to prophesy what
other new valves will come into
being during the next year or so
would be a very difficult matter,
but it seems fairly obvious that
there cannot be nearly so many
changes as there have been in the
immediate past. What changes
there are will probably be of a
minor nature and will be in regard

673

to the further development of special valves
for automatic volume control and *‘ car-
radio.” The Class B double-diode-pentode,
short-base variable-mu, and high-frequency
pentode are, I consider, destined to be
widely used during the next twelve months.

MAIN
ANODE
o

1
|

GRID

SCREEN

%XILIARY
; Iﬁ ANODES

Showing the form of construc-
tion .of a double-diode-triode  double-diode-
valve. {riode.

This review of new valves would scarcely
be complete without a reference to what
has, perhaps wrongly, been termed the
“ cold valve.” Actually this is not a valve
in the usually accepted sense of the word,
but is rather a metal rectifier. It is similar
in principle to the rectifiers used in elimina-
tors for changing A.C. into D.C., but it is
intended for usc with H.F. current.

Anodes

CATHODE

I

The ‘Fcrranli

How the Class B electrodes
" are arranged.
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The First Article on this Subject appeared on page 475 of our issue dated

June 24th, 1933.

FURTHER
NOTES

ON |

PERMEABI

LI

TY TUNING

N the previous article on this subject the
writer reviewed the existing tuning
systems, showing their disadvantages,
explained permeability, the way the new
system operated, and its advantages. It
is now proposed to deal with further aspects
of this new system emphasizing some of the
points dealt with and giving further details
of the system itself. We g
circuits can be tuned to any desired
frequency by varying either the capacity
or inductance or both, but up to the present,
dbwing to mechanical considerations, tuning
by varying the capacity has been by far
the most popular method. As resistance
increases with frequency the electrical
properties of a tuned circuit do not remain
constant over the whole of the tuning scale.
We therefore come to the conclusion that
if constant sélectivity is required when
tuning over the waveband the ratio of
inductance to resistance must be kept
constant. With wvalve receiving -circuits
an important phenomenon known as
parallel resonance is employed to obtain
selective voltage amplification. When this
type of circuit is tuned to resonance it is
represented by a non-inductive load—the
dynamic resistance —as previously ex-
plained. This is connected to the plate of a
valve which possessesinternal resistance. If
the inductance of such a circuit could be
varied for tuning and at the same fime
keeping the dynamic resistance constant,
then the amplification of the valve would
be constant throughout the tuning range.
In permeability tuning the coil itself is

degigned to have. the desired performance .

at the higher frequency band to be covered,
that is, at the lowest wavelength. The
apparent inductance is increased to tume
to the lower frequency by introducing the
magnetic core into the field of the coil, with
the result that as it is gradually inserted
more lines of the magnetic field are inter-
cepted by the core and the average apparent
permeability of the medium surrounding
the coil increasing from 1 (which is taken
as the -permeability of air) to a certain
maximum when the coil is totally inserted
in the core.

Iron Core Material

' Like many other scientific inventions,
the subject of tuning by magnetic iron
cores has been the object of research for
many years and many attempts have been
made to solve this problem, . As far back
as forty years ago attempts were made to
produce compressed cores of iron dust.
Since then continuous research has been
conducted and ferro-magnetic cores have
been produced made of finely - divided
particles using various highly permeable
alloys, These alloys were experimented
with, allowance having to be made for the
tremendous loss in, permeability which
resulted from the numerous air gaps
between the particles. Whilst some types

‘in excess of this figure.

know that |

By LAMBDA

of iron. have a permeability of about 400,
many of the alloys used in these experi-
ments had a permeability very considerably
Unfortunately,
however, when made into dust their perme-_
ability was very low indeed, hardly reaching
20 or 30.

It was at first thought impossible to use

| iron-core coils for the high frequencies

employed in radio circuits, but such is not
actually the case, althomgh the gain in
using iron is not so great for radio fre-
quencies as it is for ordinary low frequencies.
Because of the relatively small permeability
required for tuning through the range of
radio frequencies the permeability obtain-
able in finely divided pure iron is found to
be adequate. We must consider, however,
what losses, if any, arc permissible in such
a system in order that the desired degree”
of selectivity may be maintained.

At radio frequencies hysteresis losses are
very small, so that we need not consider
that matter any further. The other chief.
source of loss is due to eddy currents. The

.direction of the eddy currents is opposite

to that of the current in the winding, hence
at any point in the centre the magneto-
motive force acting is really that produced
by the winding diminished by a certain -
amount due to these eddy currents. . Fur-
ther, the strength of these eddy currents
decreases with the thickness of the lami-
nations or particles. In other words the
eddy current losses expressed in terms of
resistance introduced are roughly pro-
portional to the square of the frequency
and to the length of the circular path around
each minute particle. Therefore the smaller
the particle the less the eddy current loss.
Another consideration in the choice of
powdered material is its uniform purity,
which materially affects permeability. In
order to obtain powder in sufficiently small
grain size it is reduced by hydrogen or
obtained from carbonyl of iron. Both

.methods will produce a powder of reason-

able uniformity, purity, and size. The
size of the grain being employed in these
coils is of the order of one five-thousandth
of an inch and they will float in air.

For the broadcast waveband a variable
inductance of about seven times is required
and by compression permeability of this
order can be obtained. One of the problems
to be overcome, however, was the insulation
of each of these individual minute particles.
The solution was found in the development
of an entirely new insulating varnish capable
of very fine filming and able to withstand
extremely high pressures up to 25 tons per
square inch. All the particles of the iron
are insulated with this varnish in loosely
powdered form and then mixed with a small
amount of phenol resin powder for bindin,
purposes. This mixture is then presse
into heated moulds of the required shape.

| The hardened material thus formed is

fairly strong and has the appearance of
solid iron. It contains about 95 per cent.
of iron and about 5 per cent. of bakelite

and insulating varnish. The permeability
of this material remains constant through-
out a range of frequencies from 50 to 2
million cycles.

Application in Radio Receivers

or practical purposes the coil is slightly
tapered, wound with Litz and the outer
shell also being tapered to correspond. By
tapering the coil the necessary variable
magnetic density can be more -easily
obtained. The inductance of the coil is

65 microhenrys and is tuned to 1,500 ke/s.

(200 metres) by a fixed capacity, with an
adjustable leaf, of .00016 mfd.

When employing several circuits tuned
together it is not essential to have exactly
the same value of inductance in each circuit.
Providing the coils have the same physical
dimensions, if we insert two identical cores
the same permeability change is produced
in each circuit and they will, therefore,
track perfectly and will always tune to the
same wavelength if-mechanically adjusted
correctly.

Aerial Tuning

An important feature with permeability
tuning is that we now have a method of
tuning the aerial circuit and keeping it in
exact alignment with the other coils. This

.will enable us to secure considerable gain
.in the aerial circuit due to being able to

tune exactly to resonance, consequently a
decrease in the amount of subsequent
amplification can be achieved. An im-
provement in the * signal to noise ”’ ratio-
can also be effected.

Superheterodyne Receivers

In superhet receivers the oscillator coil
can be ganged quite satisfactorily and
ganging will hold over the tuning scale to
within about 0.1 per cent. The advantages
of permeability tuning in ordinary tuned
radio frequency receivers, however, are so
great that it is possible that with the
greatly increased selectivity obtainable it
will be more generally used in this type of
receiver, particularly as better quality will
be obtained without the complication of an
oscillator circuit and the need for two
detectors. Adequate sereening will be
necessary which, although reducing the
inductance of the coil, will increase the
working frequency range of the receiver.

As no tuning condensers are necessary
the number of leads emerging from the
soreens are reduced to a minimum, con-
siderably simplifying receivers for the
constructor. The frequency to which this
system is tuned at any moment is almost
proportional to the distance to which the
core has been removed from the coil. By
slight correction in the shape of the core
the relation may be made exact, thus giving
a uniform or straight line frequency distri-
bution of the channels on the dial. To

design a receiver covering several wave-

bands it is only necessary to use tappings
(Continued on page 63:{)
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AL w ta’d
NO MORE UNsicHTLY

A!RIAl.s

An

~ astonishing /
improvement in Gl

INTERFERENCE
NO LIGHTNING DANGER
(LEARER BETTER RADIO

IN ANY ROOM

Now dispense entirely with your old-fachioned aerial and get
vastly improved reception. Just connect up the aerial and
earth terminals of your set to the AIRCLIPSE Auto-Inductive
Aerial. You will be astonished at the instant improvement
in the performance of your set. Sensitivity and selectivity
will be increased. The AIRCLIPSE, with its principle of
auto-induction, filters incoming signals. It brings every~
thing through crystal-clear—stops overlapping, gets distant
stations with amazing clarity.

Tests prove it equal to the best outdoor aerial, and far
superior to any indoor aerial. Only 3} x 1} inches. It is
absolutely non-directional and can be placed inside or outside
the set. Equally effective on both long and short ‘waves.
It enables any set to be moved from room to room. You
need it for convenience—for safety—to cope with crowded
broadcast conditions.

ANRCLIPSE

for Battery and A.C Mains Sets ~ *t0"PAT 9377133

AUTO-INDUCTIVE AERIAL

Obtainable of all radio dealers, or in
case of difficalty order direct from :

Airclipse Ltd., 182 Vauxhall Bridge Road, London
Tel. ephone Victoria 5022

PRACTICAL WIRELESS

1 ¢STANDARD?

<TYPE B15’ for use with Mullard and Mazda

‘the CHALLENGER model
designed for your set.

HALLENGED _

is now available
in Five Models—

Whatever your Output—whether Super Power,
Pentode, Class B or Q.P.-P. there is a Challenger
Reproducer with correctly designed transformer.
The ““Challenger ”* series is unique ; each model of
equal eminence as a perfect reproducer of speech
and music.

model, for use with Super
Power and Pentode Valves.

¢‘TYPE B8’ for use with Cossor Class B
Valves.

Class B Valves.

‘TYPE P’ An Extension Reproducer for use
with Commercial Receivers.

‘TYPE Q’ for Quiescent Push-Pull (15,000
ohms. Plate-to-Plate Load).

Each model is complete with Transformer.

The complete range of R. & A. Reproducers,
including the new €Alpha’ and Type 60 models,
will be displayed at Olympia, Stand 44.
Your dealer will gladly demonstrate, and new list
will be sent free on request.

Take no risks—choose

£35/-

FACR MODEL COMPLETE.

REPRODUCERS & AMPLIFIERS, LTD., Holdena

WOLVERHAMPTON,



676

PRACTICAL WIRELESS

ADIQ [
MBLINGS

‘The H.F. Pentode
'HE pentode valve seemed in danger of
‘dying at one time, but the new H.F.
pentodes have given it a new lease of life.
. These are all the rage just now, and their
sudden rise in popularity is even more
surprising when it is remembered that the
Cossor Company have had an H.F. pentode
on the market since May, 1930. However,
it secms quite possible that the H.F. pen-
tode will wipe the screen-grid valve out of
existence long before anybody expects it.

World®’s Greatest Radio-using Countries
ANADA is running Britain very closely
for the honour of having
greatest number of wireless sets in pro-
portion to the population, and they have
now in use 770,436 receiving sets. This
puts them fifth on the list of which Britain
is fourth of world radio users, the first
five of which are as follows :

Denmark, one set for every 8.12 people
US.A. 10

»” ¥ ”

Sweden ,, S 12.12 o
Bntam 3 9 13 s
Canada - - ’ 13.12 -

This list I do not, however, believe to be
quite true, for most of the radio amateurs
I know seem to have more than one set,
and I don’t possibly see how these could
appear in the statistics. In fact, I know
one man who has no less than eight scts,
all of them in working order and not less
than two years old. Can any of you
break this record ? If so, 1 should like to
hear of it.

New High Power B.B.C. Transmitter

SEE that a ‘further move has been made
i with regard to the new station to
réplace the long-wave one at Daventry.
‘The B.B.C. has placed the order for the
transmitter with the Marconi Company,
and the whole job is being designed in
co-operation with the  B.B.C. engineers.

A new system of modulation is to be used,.

known as  series modulation,” of which
I hope to tell you more later, and the
sutput of the transmitter will bo-100 kilo-
watts on the unmodulated carrier wave.
Up to 90 per cent. modulation will be
possible, so that quite hefty signals may be
expected from this station soon. A section
of the transmitter of special interest is the
frequency controller, which will be used to
keep the station rigidly on its wavelength
in accordance with the wvery stringent
international regulations. Not that the
B.B.C. are offenders in this respect, ‘as
followers of the Brussels curves will appre-
ciate, but only by constant check is the
transmission held at a constant frequency,
and it is a pity more Continental stations
do not keep their wavelength * curves ” as
straight as those of the British stations.
Each of the valves used in the new trans-
mitter will be heated by a separate lighting
dynamo. This is to some extent an innova-
tion, and possesses many advantages over

the |.

the method hitherto employed of ‘heating
the filaments in parallel. This independent
generation” of filament voltage allows of a
more critical voltage being applied to the
filaments, and if one or more of the fila-
ments go out of action there is no corres-
ponding rise in the filament voltage on the
other valves, as is often the case where
all the filaments derive their current from
one generator. The consumption of each

"valve filament is about 460 ampéres at

32 volts. Imagine carrying home accumula-
tors to run a set like this for an evening’s
entertainment !

Unique Telephone Installation
T the World Power Conference held at
Stockholm a unique Wireless Tele-
phone installation was installed by the
L. M. Ericsson Co., which is an important
advance on methods previously used for
reception of lectures and speeches.

The transmitter antenna was mounted
around the walls of the conference chamber
and each member carried a receiver outfit
on his person. This receiver outfit, of very
small” dimensions, consisted of a coil
antenna, a detector and a headphone.
The receiver coil was put around the
shoulder, and the rcceiver box fixed in a
buttonhole, or a pocket. If the member’s
seat was below one of the antenna wires the
plane of the loop had to be vertical and
parallel to this wire. On the other hand, if
the member’s seat was anywhere else the
loop had to be more or less horizontal.
The best position was easily found after a
short trial. Two similiar installations were
made, one for each of the halls reserved for
the Conference, operating on different wave-
lengths in order not to disturb each other

Standardized Positions for Control Knobs
SHOULD like to sée the position of the
knobs on radio sets more or less stan-
dardized in the same way as the controls
of motor-cars have been done. If you
can drive one car you can drive practicall
any make, but rarely can you approac!
a strange wireless set and immediately
proceed to bring ’em in right away. Com-
mercial sets are no doubt the worst offenders
in this respect, as in most home-built
sets the reaction knob, for instance, .is
usually in the bottom right-hand corner
with the tone control or volume control
knob somewhere handy. This is not always
the case with a commercial receiver,
however, for I was recently handling one
in which the reaction and tone control
were as far left as it was possible to put
them. This is decidedly unorthodox to
a set-builder’s eyes, as we generally like our
signals to come in at the left-hand side
of the set, and leave by the back door on
the right. I think this is the best plan,
and I believe it would be an improvement
if a generally accepted position of the
different knobs were agreed upon by set
manufacturers. Another complaint I
have to make against commercial set
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knobs is that they are much too small,
Some of them are but very little larger
than kettle-lid knobs, and are very difficult
to handle to say the least of it. A fault:
that is directly due to small knobs is the
unsightly scratches that appear on the
panel of the set behind the knobs where
your finger nails rub in your endeavours
to grasp the tiny controls. On a highly-
polished panel this looks bad, and I know
it is not beyond our manufacturers to
pay attention to little details like this.

British versus American design

N talking of knobs-it strikes me that our

sets are rapidly becoming more symmetri-
cal, both on the panel and behind. - This
is in no small way due to the increased
use of ganging which allows of the bank
of variable condensers being placed in the
centre of the set, with the H.F. on the
left side, and the L.F. on the right. The
pentode valve also by cutting out a L.F,
stage helps to centralize the * works”
as does the modern practice of making
sets nearly as deep as they are wide. I
was discussing these points of modern
set design with a radio friend the other
day, and to illustrate his remarks he
showed me a magnificent American receiver
he had just acquired. According to Ameri-
can practice the back was left open, even
though it was a huge radio-gram, and all
the works could be plainly seen. Imustsay,
however, that in comparison with a British
receiver, costing just half as much as the
American, the workmanship of the latter
was very much inferior. The arrangement
of the valves, however, was good, the
detector being placed quite near to the
panel while the screened-grid and pentode
valves were placed in a row behind. I
noticed, however, that the ganging was
not very consistent over the whole range
of the tuning scale as the tuning was much
sharper in the middle, and there was a
definite falling off in volume and clarity
on either side.

A Useful Plug Connection for A.C. Mains
ANY of you will have seen the adver-
tisement clock erected in London,
and which is stated to be the largest clock
in the country, if not in the world. About
600ft. of neon tubing has been used in
its construction, and it is interesting to
note that the clock moverent has been
supplied by Smith’s English Clock Co.,
Ltd. This movement is synchronous with
the alternating current mains in the same
way as the smaller clocks sold for domestic
use, and is, of course, as reliable as the
frequency of your A.C. mains. Those of
you who use a synchronous clock may
know of the little device that can be ob-
tained for them, and also for use on a mains
wireless set, by means of which a permanent
connection may be made to the mains
without the need for monopolizing an
electric plug connection. Modern builders
are not over generous with lighting or
heating plugs, and the Wyléx fused connec-
tor manufactured by the Smith Clock
people allows of a radio or a clock being
connected to an electric plug without dis-
turbing its ordinary utility in the domestic
sup;illy. It often happens that a wireless
set has to be put temporarily out of com-
mission while a heater or even the house-
hold flat-iron is put in use through shortage
of plug connections, and if this is the case
with an electric clock it at once loses its
accurate time-keeping propensities. The
“ Wylex ” connector is retailed at 2s.,
from any dealer.
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ADDING CLASS. “B” TO THE
“ SELECTONE ” THREE!
(Continued from page 668)

pins, only 8ix are actually used, the seventh
being a ¢ dummy,” That is why one
terminal does not require any connection.

G.B. Voltages

When all wiring has been completed,
the ‘““new” receiver will be ready for
test. Replace the ‘‘ 210 Det.” valve in the
detector holder, with either the “210 H.L.”
or “220 P.” in the first L.F. holder and
insert the ¢ 240 B.” There are now only
two grid-bias negative tappings, ¢ G.B.—1,”
coming from the pick-up terminal, and
“G.B.—" from the * Transfeeda.” The
correct positions for these will depend en-
tirely upon the H.T. voltage available,
and the type of valve used as “ driver” ;
the table on page 668 will, therefore, be
of assistance.

It will be seen that in every case the bias
voltage is somewhat higher than that
recommended when the valves are used
for normal L.F. amplification, but this is
found to produce equally good results
with an appreciable saving in H.T. current
consumption. Incidentally, it might be
explained that it is permissible, and indeed
wise, slightly to over-bias any valve which
is being used as a *‘ driver.”

Tone Control Adjustment

Operation of the receiver will be almost
the same as before. The only difference
is in respect to the tone control resistance ;
as the knob is rotated anis-clockwise,
the .004 mfd. condenser will be brought
to bear more upon the circuit and will thus
reduce high note response. You will remem-
ber that ‘“top cut-off’ was previously
obtained by turning the potentiometer in
a clockwise direction,

Results

Little need be said in regard to the results
obtained with the ‘ Class ‘ B’ Selectone.”
I can only say that the volume and quality
of reproduction are as good as can be
obtained from any receiver regardless of its
type. The local stations are naturally
heard to best advantage, but a number
of others can be very well received under
normal conditions. Even when using the
“ 9210 H.L.” as driver, and with 108 volts
high-tension, the signal output is ample
for all normal requirements, including
outdoor listening. When extra * punch”
is called for, however, it is a simple matter
to change over to the 220 P. valve, and you
will then have enough to fill a hall or to
enable you to dance on the lawn, as you
prefer.  Reproduction of gramophone
records is just as good as that to be obtained
on “radio” and compares very favour-
ably with the results given by the most
expensive radio-gramophone.

Please Note

It is mentioned above that the modifi-
cations described can be applied to any set
having two low-frequency valves. There is
just one alteration which might be suggested
in the latter case, however. That is, that
instead of using a 5,000 ohms variable
resistance and .004 mfd. fixed condenser
for tone-control, these components might
be replaced by others having values of 50,000
ohms and .01 mfd. respectively. The first-
mentioned values are quite suitable for the
¢ Selectone,”” which uses a very selective
tuning circuit, but they might not give
quite sufficient correction in every other
receiver.
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98

RADIOLYMPIA
® d

PRICE

YOUR
- MAINS

PROBLEMS

1.C.C.

ALL-BRITISH.

CONDENSERS.
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Mains Units :
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by Specialists !

When choosing Mains Apparatus ‘it is
advisable to buy from Specialists. Only
thus can you be sure that your purchase is
safe, sound and reliable. Heayberd Mains
Units and Components are not skimped
or “cut down " to a price. Skilled techni-
cians, using the finest British materials,
produce Heayberd Mains Apparatus. A
searching test is carried out at each stage
of manufacture—that is why all Heayberd
Units and components carry the well-known
Guarantee. For nearly eleven years Heay-
berd'have specialised in Mains apparatus,
and the result of their research and experi-
ence is at your service. A
complete display of the] STAND
latest Mains Units, Kits,
Transformers, Home Char- |6
will be ‘- welcomed at the
Heayberd Stand. OLVInE
e =====—=POST COUPON NOW ~=— == ===

gers and Amplifiers will be
shown at Radiolympia. You

8 I enclose 3d. stamps for NEW revised Handbook,

& Mains Power for your Radio.”
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10, FINSBURY STREET, LONDON, E.C.2

FIT THIS
ELECTRIC
CLOCK

e B[] iepseRl,
BNOB FOR SETTING HANDS B 7 g’ KEEPS cOl !
U-SHAPED BARY BATT| NO WINDING?

Works oft small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion Uses practically no current. Fits into hole
3iin., diz. in any panel up to iin, thick. Easy to
fix~no screws required. Only

gin. trom front of panel to.back

of cage, Swiss movement, Hands

set from trent. Nickel - piated

bezel, Useful addition to any

set.,
RIVERSIDE MFG. Co., Ltd.,
Dept. 21, Crisp Road, COMPLETE WITH BATTERY

e ——
POSTAGE 6D

Hammersmith, W.6,
Telephone : Riverside 6392.

Radio-Gram
CABINET for 65,'

-SEVEN DAYS' FREE TRIAL

(OR- 10/-- MONTHLY)
Polished Oak { and Piano bullt {

Famous Maker’s Ofter | £5
o~ g

thrill. Makers to Radio-Press,
B.B.C,, 3,000 clientele.
MODELS FROM 35/- to £18.
Photographs and Lg'c FREE.
iano-Tone
PICKETTS Qabinets,
(R.P.). Albion Road, Bexleyheath

The acoustio Tone brings .a fine |
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HE programmes
of the past

yemay

By E. REID-WARR !

things imaginable, a
plaintive air, almost

month or so
have yielded -their
usual crop of pieces to collect. Here are a
few of which outstanding recordings exist,
and which can safely be bought to increase
the number of records for entertainment
now, and for many years to come.

Mozart’s Most Popular Piece

Without doubt, Eine Kleine Nachtmusik
answers this description in every way.
Originally its appeal was intimate—
chamber music, in fact. Now it has be-
come a fully-fledged -orchestral show piece,
but it is so delightfully tuneful throughout
as to retain all of its charm. There are four
movements — Allegro, Romanze, Minuetto,
and Rondo, cach of which goes on to
one side of two records I recommend
unreservedly—Columbia LX144—5. There
is everything which makes music endearing
somewhere in this composition—gladness,
beauty, sentiment, grace. And it is all so
very understandable, too. Hear this record-
ing by the British Symphony Orchestra
gnder Bruno Walter and be captivated

y it. .

A Spanish Dance to Keep

Moskowski’s Malaguena is quite often
heard in wireless ‘programmes, and can
safely be included in those pieces which
always come up fresh. There is a tendency
to worship at the more modern shrines of
De Falla and Albeniz, but their music has
not the appeal of the type of dance of which
this record is so good a representative.
You will find a first-rate performance on

| HM.V. C2235 by the New Light Sym-

phony Orchestra. There is an enchanting
waltz, Abandonado, by Posadas, on the
other side, which makes it as good value
as any record I know.

A Charming Old Song of 1619

It was probably a very unorthodox thing
to put bird calls into a song in the early
Stuart days, but Sweet Suffolk Owl is an
example. This song is one of the madrigal
group, and was written by Thomas Vautor.
Those who want something wunusually
attractive three centuries old will find it
on Columbia 5549, where it is sung by
the St. George’s Singers unaccompanied.
It is quite a revelation to hear the very
clever composing which comes from those
days. There is a twin number, Upon a
Bank with Roses set about (Ward), on the
other side.

The ‘“ New World >’
Most of us know Dvordk by his Humor-
esque, but this trifle will be forgotten for-

{1 ever after hearing the No. 5 Symphony in

G Minor, one of the biggest symphonies
ever written—big in every sensc of the
word. There is something in it for every
mood. The opening movement seems essen-
tially modern, alternating from grave to
gay. Then the Larro. one of the loveliest

hymnal, closing in a
sublime passage with
the organ. The following third move-
ment, modern again, with enough thematic
material to supply the song writers of a
nation for years. In this section almost
every instrument is heard by itself. The
last (fourth) movement swings pleasantly
along to an impressive climax of sublime
power. To hear the New World is more
than a treat—it is an experience. It has
been superbly recorded by the Philadelphia
Symphony Orchestra on five H.M.V.
records, D1893—7, and everbody should
become acquainted with this superb sym-
phony, every bar of which can be under-
stood and appreciated by the ordinary
listener.

A Waltz of Great Merit

This is Die Schoenbrunner, by Lanner.
It is one quite in the Viennese tradition—
a mixture of Strauss and Waldteufel, per-
haps. I want especially to commend a
magnificent performance by the Vienna
Symphony Orchestra on Columbia DB1064.
Here it is played with an opulence which is
quite remarkable and by what seems a
full-strength “ turn.” And on the other
side is that old favourite The Skalers.
by Waldteufel.

Ideal Light Music

Linke wrote much in this oategory, but
Amina is a piece which is always liked,
however much it is heard. It has a peculiar
quality which makes one “ feel good,”
rather as if it were played as the opening
piece to a very jolly show. If you hear it
played by the London Palladium Orchestra
on H.M.V. B3756 you’ll understand per-
fectly what an effective aperitif Amina is.

The Ballad de Luxe

Airlie Dix’s 7T'rumpeler is probably the
most-sung ballad in existence, and only a
really good singer can save it from being
painful. And yet it is the subject of one
of the most impressive rccords I know.
It would probably be described in a
programme as a song scena, since effects
and acting of parts are included. On
Columbia 9776, Raymond Newell, Ion
Swinley, a military band and chorus, really
bring the Trumpeter to life. It is, perhaps,
a trifle harrowing, but only because the
whole thing is so very well done. There
is nothing like it, and anyone who wants
a stirring dramatic story should hear this
record.

Two FINE NEw RECORD ISSUES

‘Haydn’s * Military > Symphony
A new recording of this has just been
issued, and it is 80 very good as to earn
extended mention. First of all, it is
shockingly misnamed, and so do not expect
to hear martial strains. This, really the
100th in G Symphony, has a strong English

(Continued on page 684)
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MAGNUM DUAL CONDENSER
THE illustration below shows the newly-introduced
Burne Jones duoal ganged condenser of the
bakelite type. This is a most interesting component,
consisting of two bakelite-dielectric condensers ganged
on a single central spindle. Separating them may be
seen a brass plate which is In contact with the driving
< spindle, and therefore,
when connected in the
normal manner in a
standard circuit, this
screen is earthed. The
slow motion drive
which is supplied is
of the standard Mag-

The Magnum dual-gang bakelite-dielectric variable condenser,

oum type, and in addition the small concentric
control knob rocks the fixed- vanes of the first
condenser through several degrees. This device
Is necessary, of course, for trimming purposes. In
addition to the neat bronze escutcheon, a bracket and
panel light socket are fitted so that the complete
component may form the tuning unit of a really good
broadcast recelver. The action is quite smooth, and
the component was tested in one or two simple receivers
with admirable results. The price of the complete unit
is only 10s. 6d.

NEW POLAR CONDENSERS

T will be seen from the illustration on this page
that the well-known Polar condensers manufactured

by Messrs. Wingrove and Rogers have been re-designed.
Tie first point of interest is that the condenser is now
mounted on its side which results in a rather larger
-dimension from the baseboard, although on the other
hand, the actual baseboard space which is taken up is
slightly smaller. The actual constructional details
are very similar to the original pattern, robustness
being the chief feature. The vanes are locked at
the ends, so preventing possible short-cireuits, and the
spaeing is perfectly umiform. With the end method of
mounting the trisnming condensers are brought to the
top, and the dust cover which is now fitted is provided
with holes on the upper surface so that a screwdriver

BY THE PRACTICAL WIRELESS TECHNICAL STAFF

or similar instrument may be inserted and the trimmers
easily adjusted. The popular battleship-grey cellulose
finish is adopted, and the condensers represent very
good value, They are highly recommended.

TELSEN COMPONENTS !
THE new range of Telsen components, samples of

very good improvements in existing designs. Dealing
first with the electrolytic condensers, the illnstration
on the next page will give some idea of the neat
appearance of these condensers. In place of the
customary aluminfum canister, the Telsen condenser
is finished in a neat black surface, upon which the
various details such as rating, name, etc., are engraved
in gold. They are of the dry pattern and, conse-

uently, may be mounted in any position, although
the vertical position is generally found most con-
venient. For the latter purpose, Messrs. Telsen
supply a neat mounting platform (shown in the
fllustration), although they may, of course, be
mounted on a wooden chassis, provided a wire or
other method of connection is made between the
case and the negative sonrce of sapply. When
‘a metal chassis is employed, the case is automati-
cally connected to the negative pole ria the metal
* chassis. These are very sound condensers, and may
be recommended. . .

The reaction condenser hag also been re-designed,
and is now totally enclosed. It is of the same
shape as the old type, but the condcnser is enclosed
in a moulded case, and when fitted into pogition the
condenser becomes quite airtight and therefore
dustproof, As in the previous condemser under
review, the component is finished in black with
gold lettering. This lends it a most distinguished
appearance. The price remains unaltered.

The iron-core tuning coils have already been
mentioned, and these are the smallest tuning eoils we
have yet examined. The total height of the coil, on
its bakelite base and with the screening can in
position isonly two and a half inches. The diameter
of the screening can is less than one and a half Inches,
and—the coil former is only five-eighths of an
inch in diameter. 8ix terminals are provided on the
base for connection, and thesc are clearly embossed
with the figures from 1 to 6.

AIRCLIPSE AUTO-INDUCTIVE AERIAL
A VERY novel device for use as an aerial has been
submitted for test by Messrs. Airclipse, Ltd., Itis
a very neat device in a moulded bakelite case just over
an inch in diameter and about- three inches loig.
One cnd is fitted with two terminals, and at the other
end a long flexible lead projects. One terminal is
marked for attachment to the acrial terminals of the
receiver, whilst the other terminals is joined to the
earth terminal on the receiver, the flexible lead being
then connected to a convenient earth point, or if there
is no such point available, it is simply left Joose. Upon
examination the device is found to consist of three
separate windings on a cylindrical former, a short
winding belng provided from the E terminal, and two
separate windings from the remaining points. These
are wound in such a manner that inductive and
capacitative couplings exist, and the makers claim
that the design is such that the results are equivalent
to a good outside aerial, with the additional feature
that a fltering effect is provided and tends to rcmove
fading, etc. On test the device certainly proved very

(Continued overleaf)

A four-gang Polar condenser of new design.

which have been received by us, represents some |

Stop that
cackle!

Some sets are like the Hen—
all cackle and scratch. .Hens
are made that way, but Radio
Sets shouldn’t be. )

Cut the cackle and get pure

resomant reception — quality
and volume—by using Graham
Farish Components. These
instruments are scientifically
designed, meticulously tested,
and guaranteed to give you
better radio.

OHMITE

Resistances

The most popular and efficient type
of fixed resistance for all general pur-
poses, ' Better than wire wound.” All
values 50 ohms to 5 megohms.

100° F,

Temperature
rise,

Ohms Milllamps Ohms - Millamp-
1,000 40 20,000 8
2,000 35 30,000 6.75
3,000 29 40,000 [}
Other values pro rata, 100,000

3.5
Heavy Duty type, approximately double the

above ratings, price 2/3,

GRAHAM
FARISH

PRODUCT

Graham Farish Ltd., Masons Hill, Bromley, Kent.
Export 9$°,°' 11/12, Feochurch Street,” E.C.3.
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want careers
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In the sign longuage
of the
Broodcasting Room

this symbol means,

Announcement.’

The 1.C.S. Radio Courses cover every phase
of radic wor}(, from the requirements of the

and maintain a broadcasting set for his home.
y is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as DBritish wireless practice.. It is a
modern education, covering every department
of the industry. 3 3

OUR COURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns cvery wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that Lnowledge
which enables the salesman to hold his owa
with the most technical of his customers.
' We will be pleased to send you details of
any or all of these subjects. Just fill in, and
‘post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded

International Correspondence Schoois, Ltd.,
Dopt. 84, International Buildings,
Kingsway, London, W.C.2.

Without cost, ot obligation, please send me full
information about the Courses I have marked X
COMPLETE RADIO
RADIO SERVICING
RADIO EQUIPMENT
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS OPERATORS

oooooo

Names, oo el 00000675000 700" Agf........-,

Address ,.....

B e R R I

FACTS AND FIGURES

(Continued from previous page)

cfficient, the results obtained being very similar to
thosg which we normally get on a very good indoor
aerial. In our particular case we could not get such
good results as with a good outdoor aerial, but as the
apparatus had to be dismantled for examination before
test, it had probably been slightly damaged, and this
would account for the lack of optimum rcsults. There
is no doubt, however, that the device is very eflicient
and will be found most useful wherc a good outside
aerial cannot be erected, or severe interfcrence -is
experienced. The price is 55.

COSMOCHORD PICK-UP.
AN interesting new Pick-up is announced by the
Cosmochord Company, and is known as the ** Unl-
verse ** Super Pick-up. It Is claimed that the output
ris2s as high as 4 volts, and that the characteristic has
been designed to give the maximum response on the
bass, thus compensating for recording deficiencies.
The cut-off is at approximatcly 4,000 cycles, and this,

The new Polar three-gany condenser from which the vertical method of mounting may ke seen.

combined with a shunt type resistance, reduces needie
scratch toa minfmum. A special welght compensator
is fitted at the end of the urm so that the actual
weight on the record may be adjusted to a minimum.
The price. cotapletc with volume contro! (5,000 ohms.)
is 22s. 8d., and we shall give a more detailed report
of this Pick-up when we have liad an opportunity of
testing it.

EPOCH MOVING-COIL MICROPHONE
A NEW type of microphone is announced by the
Epoch Radio Manufacturing Company, and
should prove a most interesting development. The
manufacturers claim that this type of microphone
forms as great an advance over all other types of
microphone as does the moving-coll loudspeaker over
all other typesof speaker. The sensitivity is of a very
high order, and no pre-stage amplification or batteries
are necessary. Internal noises are absent, and the
instrument should prove of great value for public
address work and similar work where speech has to
be relayed. The price is
£4 4s., and a special
built-in transformer is
obtainable at an extra
charge of 12s. 6d.

WILBURN
CONDENSERS

HE latest list from

Messrs, Witburn and
Company shows some
interesting types of fixed
condensers, both paper
and electrolytic. The
latter are available in
4 mfd. and 8 mfd. types
at 4s. 3d. and 4s. 9d.
respectively. These are
of the type designed for
450 volts D.C, peak
working, and will with-
stand overloads of the
order of 150 volts. The
leakage is remarkably
low for this type of
condenser. A special
neat bracket is obtain-
able in order that these
condensers may be con-
veniently mounted on
a wooden baseboard,
and these brackets are
fitted with a terminal.
The price is 6d. The
range of paper con-
densers (non-inductive)
<~ includes those designed .

for 250 voit D.C. work-
ing up to 1,500 volt
D.C. working, the latter
types being tested at’
4,500.volts D.C, Small
tubular condensers with

(PEAK)

The new_Telsen electrolytic
de - and special mount-

wire ends may be ob-

ing bracket,

~ -August 12th, 1933 .

tained in capacities from".005 to .1 mfd. at a cost
of 1s. These are of the 750-volt D.C. test type,
‘desjgned for 250 volts D.C. working. A ‘similar con-
denser, but with terminals at the ends in plate of the
wire connections, may be obtained for 1s. €d. Buffer
condensers “(centre-tapped type) are obtainable with
values of .CO1, .1, 1 or 2 mfds, at prices from 2s. 6d.
to 6s. 3d., whilst the complete range of Peak eon-
densers’is completed by the Blocks of various capacities
up to 4+442+2, costing 16s, 6d.

BULGIN PUSH-PULL Q.M.B. SWITCH
A NEAT little push-pull switch of the qulek-make-
and-break type is,obtainable from Messrs. Bulgin
at 1s. 9d. This has the normal appearance of a simple
push-pull switch such as is used for switching on or
off the battery circult of a receiver, Lut the plunger
iz adapted in this particular case to cause a small
* U "-shaped piece of metal to be thrown one way or
the other by means of a small spring. It passes
between two spring contacts in the ** On*’ position,
and these are left about }in. apart in the ** Off ”
position, so that there is very little chance of leakage.
The component will be
found most efficient
for 1nany purposes
where a simple make-
and-break is required.

RADIOPHONE
VALVEHOLDERS

OME neat chassis-

type valveholders
have been received
from Mersrs. British
Radiophone. These
are of the thin paxolin
type, with patented
sockets made to pro-
vide a really good
grip on the solid pin
type of valve. The
= sockets are bent up
from strip copper. and
an extended lug in
the centre is taken
round to provide an additional thickness in the
centre of the socket. As this naturally is of smaller
diameter than the remainder of the socket, the valve
leg must be gripped quite tightly at this point and
rigidity is thus ensured. The holders are obtainable
for 4, 5, and 7 pin valves, and cost 4d., 5d., and 6d.
respectively.

RADIO WRINKLES
(Continued from page 672)

A Simple Corp Unit

0 make this simple cone unit, the follow-

- ing materials-will be required : Metal
23in. by 7/10in., baseboard 23in. by 6}in.,
1 telephone (2,000 ohms), wood 6iin. by
21in. by 3in., 6 BA rod 3in. long, two 6 BA
nuts, 4 BA rod 3in. long, two 4BA nuts,
1 4 BA terminal top, screws, and a piece
of clockspring. Most constructors probably

-will have some of these materials in their

junk box. Although simple to construct,
most satisfactory results have been
obtained using a free edged cone of 8in.
diameter. As will be seen from- the
diagrams, construction is simplicity itself,
and will not require much explanation.
The only tools required are a screwdriver,
drill, and tinsnips. A hole to take the
4 BA rod is first drilled in the baseboard
and the telephone magnet screwed into
position. The wood block ecarrving the
metal diaphragm is then placed in position
and the diaphragm firmly fixed to it by
means of two wood screws, as shown in
Fig. 1. The shape of the diaphragm is
important, as best results will only be
obtained if the portion of the diaphragm
over the magnets is parallel with them,
A small piece of clockspring, shaped as
indicated in Fig. 2, is fixed to the diaphragm
by means of the stylus bar. The stylus is
made from 6 BA studding filed down to a

_convenient size where the stylus enters

the chuck used in the cone. The terminal
block, carrying the connecting wires is the
one used in the original telephone, and will

‘be found quite satisfactory for -its new

purpose.
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Readers.

éhort-Wave Reports Wanted

Sir,—Our client, Mr. J. F. W. de Kort,
‘of Bragaweg 34, Bandoeng, Java, Dutch
East Indies, would be glad to receive
reports on the reception, in this country,
of his short-wave transmissions. His
station works every working day from
23.45 till 00.15 G.M.T. on a wavelength
49.02 metres. Call PKIWK Bandoeng,
Java, D.EI  Announcements are in
Dutch and English.—W. R. EVERETT
(London, E.C.).

Television

Sir,—I must commend you on your
articles concerning television, a subject to
which a large number of our earlier wireless
pioneers are turning their -activities, I
am only sorry that so little publicity is
given to it at Radiolympia in late years.

I am sure that your readers appreciate
the very practical articles which are the
mainstay of your journal. As a reader from
No. 1, who failed through foolish doubt, to
qualify for your Wireless Encyclopzdia,
I am wondering if you have any volumes
of the work left over from the last edition.
If so, perhaps I and several other dis-
appointed readers ' might qualify for a

copy. —
Thanking you for your magnificent
weekly journal.—E. S. WEEES (Hants).

A Treat a Week

Sir,—Although having taken various
wireless weeklics for many years and
PracticAL WIRELESS for only the last
sixteen weeks, I must express my appre-
ciation of the very fine practical matter
which it contains,

Other readers’ thanks and praise for the
Encyclopedia has made me extremely
desirous of obtaining this book myself,
but I have seen no reference since I became
a regular reader, as to how they became the
proud possessors of same. Can you help
me ? :
Thanking yon for giving me a treat a
week.—W. E. BowggrT (South Wales),

Radio Luxembourg

S1r,—I am very much surprised to read
in this week’s Pracricar. WIRELESS that
you advocate the suppression of Radio
Luxembourg owing to his power and diffi-
culty of cutting him out.

It is a wonderful station, clear tone, no
fading, with really emjoyable mixed pro-
grammes.
~ My set is a plain straightforward Det. and
two transformer coupled amp. (not S.G.),
‘and I have no difficulty is cutting him clean
out in three degrees on either side of his best

tining point. Please do not agitate for his .

déstruction. A friend of mine who lives
about half a mile from here has a S.G. three
all mains and he can cut Luxembourg dead
out two degrees either side of his best
tuning point.—R. W. STEPHENSON (Houns-
low). 1

The Editor does not necessarily agree with opinions
expressed by his correspondents,

An Enthusiastic Reader

Sir,—1 have to thank you for the ““ Eelex
-Earth Bowl,” awarded to me as a prize,
which arrived safely. ] )

Like most of PracricaL ~WIRELESS
articles, circuits and hints, the prize dis-
tribution was * Up to the minute.”” I have
been a reader since No. 1 was published
and before that time my knowledge of
wireless was limited to the words ‘* Aerial
and Earth.” I knew absolutely nothing.
I am glad to pay tribute to’ PRACTICAL
WireLEss for the knowledge I have
obtained.

I built up the * Dolphin 3’ from No. 1.
I must admit I felt frichtened when my
parts arrived, but through your instructions
and wiring diagram being so clear and
instructive, I found, it quite an easy task.

I have also learnt a great deal from the
pages of the Encyclopedia which, of
course, I wouldn’t or couldn’t do without.
Please carry on with the good work. There
must be hundreds of novices who blessed
the day Pracricar. WIRELESS was pub-
lished. Again, many thanks and best
wishes for the success of * our paper.”—
A. Kmrinagsack (Essex).

What Readers Think

Sir,—May I take this opportunity to
express my opinion of your paper ? Here
it is (a mere novice’s). (Continued overleaf)

CUT THIS OUT EACH WEEK

DOYOU KNOW?

-—THAT an improvement may often be effected
in long-distance reception by interchanging
aerial and earth connections to the receiver.
—THAT adequate ventilation shouid be
provided in a powerful mains receiver, =
~THAT fixed condensers should not be fitted
too close to a mains valve owing to the heat
which is given off bz this type of valve.
~—THAT hum may be caused in a cabinet by
acoustic means, as_wefl as through electric
sources,

—THAT it two resistances of equal value are
Joined in parallel the current carried by each
Is half of the total flowing through the circuit.
—THAT the response curve of a loud-speaker is
altered if the diaphragm is exchanged.

i —THAT for the above reason a new cone
i should not he fitted to a speaker without the
makers® approval. i
~—~THAT a special type of electroiytic condenser
is now obtainable for use in the biasing circuit

of powerful receivers. - -

NOTICE. - .
The Editor will be pleased to consider articles of 'a
ractical nature suitable for publication in PRACTICAL
%me.};ss., - Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender.
himself responsible for manuscripts, every effort aill be
made to return them if a stamped addressed envelope
s enclosed. AUl correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Gwé Newnes, Ltd., 8-11, Southampton Street, Strand,

w.C.2. 4
Owing to the rapid progress $n the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give nd warranty that
apparatus described in our columns is not the subject of

letters patent.

Whilst the Editor does not hold -

Everything Wireless supplied on
lowest terms.

THE NEW BLUE SPOT LOUD-
SPEAKER UNITS. The new Blue Spot
range represents, in our opinion, the finest value
in loud-speaker units available. With the mew
cones the gquality and sensitivity is still further
fmproved. New Season’s models now in stock.

NEW BLUE SPOT 99 PM MOVING-
COIL UNIT, with transformer. Cash price,
£2.19.6, or 5/- with order and 11 monthly
payments of.5/6,

NEW 'BLUE SPOT 45PM MOVING-
COIL UNIT, with transformer. Cash Price,
£2.5.0, or '5/- with order and 9 monthly
payments of 5]-. »

BLUE SPOT 66R UNIT, with large cons
and chasgis. (The most sensitive balanced arma-
ture unit made:) Cash Price now £1.18.0, or
5/3 with order and 7 monthly payments of 5/3.
NEW BLUE SPOT PICK-UP, including
built-in volume control. Cash price, £1.15.0,
o; 55//8- with order and 6 monthly payments
o 5

NEW BLUE SPOT 62PM MOVING-
COIL UNIT, including transformer, built into
high-grade cabinet. Cash Price, £3.7.8, or 6/3
with order and 11 monthly payments of 6/3.

MULTITONE CLASS “ B * UNIT, includ-
ing Cossor valve. This unit, plugged into your
set will give you all-mains volume and guality
of reproduction. Ready for- immediate wuse,
-Cash Price, £2.11.6, or 7/- with order and
10 monthly payments of 5/,

Descriptive leaflet of all the above on

request. All prices carriage paid.
To avoid delay will customers kindly send first
payment with order,

Estd. 1925 THE NATioont 1977
LONDON RADIO SUPPLY
COMPANY
11, OAT LANE-NOBLE STREET-LONDON.E-C-2

IF YOUR RECEPTION
IS ONLY LOCAL

"/ g‘/"“ 2 Wmcn| MADE snomc;asrmc“\popu .
g tay
ELECTRON.S hER TAER 4

WILL MAKE IT CONTINENTAL

because it is the most
selective aerial. The
extra heavy rubber insa-~
lation not omly cuts out
interference, but abol-"
ishes masts, insulators
and separate leads-in.
Don’t buy inferior imita~
tions, but insist on
SUPERIAL the only
efficient invisible or in-
dooy aerial. Get your
£100 Free Lightning In-
surance today from your
wireless shop.

10Ok 36: 75k 2/6: 50k 1'9: 25k It

FHE NEW LONDON ELECTRON WORKS 526 EAST HAM LONDON £.6

FREE BARGAIN BULLETIN

Thousands of end-of-season lines to be cleared at Gift
Prices. A FREE GIFT of useful Drilling Template
sent Post Free with lists to all applicants.

J. H, Taylor & Company, 28, Radio Houss,
Macaulay Street, Huddersfield.

PAMOS 2 Magnet bal, arm. speaker units, large
4 pole type. List price, 21/-, to clear 8/,
AMPLION cone speaker unit in Walnut domed-
top cabinet, 7/6 complete.

ERICSSON 2-1 (suit 3-1) L.F, Transformers.
Listed 17/8: each, 3/3.

AMPLION speaker unilg. Over 75 per cent.
reduct. Each 2/3.

All new and guaranteed.and sent carriage free U.K,
PIONEER RADIO MNFPTG, CO., 9%('{:]]).,

COPTIC STREET, W.C.1, Muscum
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PRACTICAL LETTERS
(Continued from previous page)

Pracrica, WIRELESS is absolutely O.K.
and the best radio paper going, from the
tuppenies to the bobs. I have taken it
from No. 1 and intend to go on taking it.
I remember .when PracTicaL -WIRELESS
was first announced excitement reigned
supreme here, in Newport—all the news-
agents had sold out in about an hour, and 1,
with others, didn’t receive No. 1 until the
following week.—E. V. Sparke (Newport).

A Satisfied Reader

Str,—I received your letter and have
altered my wiring as per your instructions;
I have also added the components you
suggested, and I wish thank you for
your very kind assistance, the set is working
wonderfully well considering the com-
ponents it consists of.

I am using three old G.P. valves and &
home-made coil; I tested it out yesterday
and received many foreign stations at good
loud-speaker strength, included among
them being Fécamp, Trieste, Poste Parisien,
Toulouse, Vienna.

I am going to call my set, for obvious
reasons, ‘‘ The -Mongrel Three,” for no
two parts match.

I have been taking PrRACTICAL WIRELESS
since No. 1 was issued, so am endeavouring
tolearn alittle about the mystery of wireless.
—W. MaicpoxNaLp (Croydon).

A Suggestion

Sir,—I have been a regular reader of
PracricaL WIRELEss since No. 1 was
published, and I hope to continue to be the
Yet I have a bone to pick with you.
I should like to see you designing one

or more sets incorporating some of the latest

PRACTICAL WIRELESS

developments and at the same time keeping
the cost in mind.

I suggest the following Straight Three’s :
Det. P125 as driver and new Cossor Class B
valve B220, with band-pass tuning without
ganged condensers ; - or . other. selective
Straight Three’s with the new Class B valve,
and so one can use, if desired, some of their
old components.

I should think.this arrangement with the
new Cossor Class B valve, L.T. and H.T.

August 12th, 1933
consumption would not be much more than
the old Straight Three.  If you design a set
of this kind,”I am sure lots of readers
and non-readers, who still stick to the old
sets, would' re-build, knowing what is in
store for them next year. Wishing you
continued ' success, greater amplification,
and a Dbigger output.—J. BUNTING
(Sheffield).

{I nete your remarks and am giving them
careful consideration.—Eb.).

Cilub Reports
ond should be
morning for publication tn the following week’s issue.

should not exceed 200 words in length
received First Posl each Monday

SLADE RADIO

A lecture on ' H.F. measurements’’ was Igiven by
Mr. R. G. D. Holmes A.Inst.W.T., A.I.Rad.E., at the
meeting held last week. A coll voltmeter was des-
scribed and also how to use it, after which inductance
self capacity, H.F. resistance, dynamic resistance and
how to measure them was described and the formulas
given. A few words on permeability tuning brought a
most interesting lecture to a close, and a namber of
questions were raised. Full details of the society aud
advance programme may be had on application to the
Hon. 8ec., 110, Hillaries Road, Gravelly Hill,
Birmingham.

MIDLAND AMATEUR RADIO SOCIETY

This society is probably one of the strongest purely
local societies in the world. Of its one hundred
and fifty members, no less than forty-six hold full

transmitting licences, and the following are some of
the successful achievements by some of its members,
during 1932-33 : The winning of the B.E.R.U. Trophy,
given for the best performance of any ‘station in the
British Empire, during the B.E.R.U. Test. Our
member scored almost twice as many points as those
obtained by our nearest competitors, and so brought
the Trophy back from Australia. Receiving Test
Challenge Trophy—First in the whole of the Empire.
Senior Transmitting Test—First in Great Britain and
Second in the Empire. Junior Transmitting Test—
First in Great Britain and seventh in the Emnplre.
The R.8,G.B. Test—First.

The society’s activities are extremely varied. At a
 Junk Sale ** held on behalf of the Birmingham Mail
Christmas Tree Fund, for the provision of food and
clothing for poorer people, the sum of £21- 2s. was
raised by the members, We give a nuniber of trophies
for experimental and research work, in all departments
of radio. Last year a complete transmitter was built
by the society, and operated unrer portable licence
with a large measure of snceess. Lectures are given,
not only on short-wave work but on everything
appertaining to radio and television. The society is
proud to number amongst its members many well
known legal, medical, and theological notabilities.
Meetings are held in the Oak Room of the Hope and
Anchor Hotel, the use of the room beirg given free by
Counclilor Eli Fletcher, who is also an enthusiastic
member. There is no entrance fee to the society, the
annual subscription being 5s. only, and the Hon.
Secretary, W. H. D. Nightingale, G6NT, will be pleascd
to welcome all interested in radio on application to
either his private address, ** Winswood,”” Beaks Hill
Road, Kings Norton, Birmingham, or his business
address, Radio Mart, 19, John Bright Street, Bir-
mingham, *Phone No. Mid. 3254.

Mr. L. S. Hargreaves,
Managing  Director
of Aerialite Lid.

convinced me that
uction, that I have now produced a super aerial,
ilfVENSTRAND, which BETTERS THE BEST.
This super aerial has a larger copper surface than
any other on the market, which ensures better
results than have ever been possible before.
Double thickness of the mow famous Aerialite
covering ensures perfect insulation, and our
stupendous offer of f200 FREE LIGHTNING
INSURANCE with every coil is your guarantee
and safeguard from lightning. LEVENSTRAND
is absolutely guaranteed to give better results,
more stations and greater volume.

THERE IS NO STEEL WIRE IN
LEVENSTRAND.

s0 ft. 1/9, 75 it. 2/6, 100 it. 3/6.

PERCOLITE

PERCOLITE proves how all important is a good earth.
chemical earth gives remarkable results compared with any other.
colite will defmitef:y imprO\l'e recep,tbion an%ishlhe world's :t&st earth by
Simple to fix, Percolite is the earth that gets rig

t ’ price 2/6

test.
down to it.

AERIALITE 7-STRAND PURE COPPER AERIAL. You cap still
obtain AERIALITE 7-strand Pure Copper Aerial Wire in boxes.

s0 ft, 1/3, 75 ft. 1/10, x00 it. 2/5.

.....I have produced

THE FINEST AERIAL

R AERIAL

HE success of Aerialite Aerial Wire last season so
wireless cnthusiasts definitely
appreciate every step made in the progress of radio repro-

From your dealer or direct from :

A
V/
A

c 362
UNBREARABLE

METAL VALVES
(BATTERY Types) tuliy pro-
tected will te sho:t'y released,

A2
@

1362 VALVES

DIRECT BY POST FROM THE
MAKERS AT 50% SAVING.

-} 362 Vatves ace British through-
oul, N n-Microohonic and
& Fully Goarsntezd. Equal toany
~—bettez than most ! Seathem a:

OLYMPIA, STAND No. 226.

Fost Free from

R.C., H.F., L.F., or Det., 3/6. Power, 4/-. Super-Power, i
4/6. 8.G. or Var-Mu., 7/6. Pentode type, 10/-.
All o 2v,, 4v,, or Gv. Metalllced 3d. extra. !
(1] 99 2-v. filament, ]
CLASS 7-pin base, 9,-
A.C. MAINS VALVES, 4-voit, 1 amp. (Indirectly
Heated). Prices 7/6 to 12/6. Full List post free.

Cash with order. Cheques and P.O.s must be crossed and made payable to:—
THE 362 RADIO VALVE Co., Ltd.(Dept. W.12), 415, Mare Streat,Hackney,London,E.8
e e e N =3 |

£200
FREE

TGHTNING
INSURANC

MODERN

ALL-COFPER
EARTH TUBL

This improved
Per-

WIRELESS SETS

AND HOW TO MAKE THEM

By F. J. CAMM

This handbook explains the comstruction of s number of highly-
efficient receivers, designed around the latest and most up-to-date
components, such as band-pass and screen coils, variable-mu valves,
etc. They have been designed to eliminate most of the drawbacks to
efficient wireless reception.
for the batteries and accumulators, and make use of bullt-in speakers.
They are all extremely selective, cheap to make, and simple to construct.

EIGHTY PAGES FULLY ILLUSTRATED

Most' of the sets have compartments

Prices :

AERIALITE L7?
< AMBER ST.,

MANEHESTER <

é6d.

On sale ot all Newsagents and Bookstalls, or post free 1d. from George Newnes, Ltd.
8-11, Southampton Street, *Strand, London, W,C.2.
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‘LISTENERS IN* !

LOOK TO-DAY AT YOUR
WIRELESS LICENCE

IT MAY BE WORTH
£50

e Compare your number
& and claim your reward

£50
£2
£10
£5
£2

will be paid to holder of Licence

No. AM 606314

will be paid to holders of Licences :
Nos. AM 629719 AN 248950

will be paid to holders of Licences:

Nos. AQ 014176  AO 964205

will be paid to holders of Licences:
AM 168697 AM 947338 AO ISMIS AN 636825 AL 192700

will be pald to holders of Licentes:

983625 AK 008754 AM 029340 588728 AO 532208, AP 374996 AP 14520
744709 AK 436690 AM 544734 AN 476092 A0 920000 AP 218426 AP 367520

AJ 620000 AM 287631 AM 66087t AN 108342 AQ 232545 AP 440009 AP 996318
AJ 5496722 AM 699947 AM 887609 AN 022451 AOQ 639572 AP 638194 AP 219453
353861 AM 50012 AN 383613 AN 700024 AO 063292 AP 002528 AP 837627
152558 AM 973456 AN 239945 AN 695237 AOQO 887128 AP 425327 AQ 243609

. . . o o

£ l will be paid to helders of Licences:
700965 Ay 225133 AL 210010 AN 168749 AN 770628 AO 327948 AP 82000
346268 AJ 45789 AM 296380 AN 40281 AOQO 795919 AO 374216 AP 330712

AH 277424 AJ 727041 AM 867332 AN 952930 AO 350225 AC 461000 AP 375600
AL 738166 AL 740963 AM 640777 AN 366891 AQ 058437 AO 715828 AP 052026
Al 284963 AL 368234 AM 75213 AN 859738 AQ 192318 AP 467720 AP 798261
Al 009410 AL 457118 AM 374968 AN 434695 AQ 884246 AP 043419 AP 296047
Al 426212 AL 392995 AN 692870 . AN 238544 AO 417230 AP 655208 AP 928076
AJ 893600 AL 075243 AN 06122t AN - 927610 AOQ 753605 AP 864821 AP 981003
#¥  This offer applies to licenees which are actually in force on Saturday, August 12, 1933.

Bolore the awards are paid, claimants will be asked to undertake a simple publicity service in distributing leaflets o encourage
thas sale of licences amongst those who at present do not falfil their obligations by taking out a Post Office Wireless Licence before
ropiving brondcast programmes. Claims cannot be considered in connection with any: Licence the date of issne of which is
afier August 19, 1833,

For full particulars for
claiming awards and a long
Iist of other numbers see

TIT-BITS

ON SALE EVERYWHERE SATURDAY AUG. 12.

2

PRACTICAL

HANDBOOKS

Clearly written-and fully illustrated.

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

Accumulafors.

An up-to-date handbook dealing with every
type of accumulator, methods of charging
them at home, care apd maintenance, also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul

Information covering the engine, decar-
bonising, wvalve grinding, the lighting
system, the carburetter, coeoling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc. etc.

Toy Making ior Amateurs

How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty-Five Tested Wireless

Circuits
All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven-valve
super-heterodyne, and all have been made
and tested before inclusion.

Simple Electrical Apparatus
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars..

Model Boat Building

Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker

Clear instructions on how to make a
large variety of articles in wood, together
with many useful hints on wood-working.

Model Aeroplanes and Airships

Contains full 'descriptions of easy-to-make
models of every description that will fly.

The Handyman’s Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 Simple Working Models

Ingenious and practical designs for electric,
steam amd. clock-work models.

NEWNES’

HOME MECHANIC
BOOKS
l/"

Bookstalls, or by post 1|2 each
Jfrom Georg., Newnes, Lid., 8-11,
Southampton St., Strand, W.C2

(ORI TTTETT TT TS

sags

Obtainable at all Newsagents and
;mu. Lea

aro. .



WITHOUT FEE YOU
CAN CONSULT-

e ""Ii_t-Bits” Barrister or Solicitor.

" “Advice on all legal questions—Rent Acts, Workmen’s Compen-
sation, Marriage Laws, House Purchase, Ad‘opf_ion,lnsurance, ete.

Our Doctors
All matters relating to health,

Our Dentist
Advice regarding all dental troubles.

The Careers Expert
How to train for trades, prdfessions,, business.

The Pensions Expert
On Old-Age, Widows’, Orphans’, Army and Navy Pensions, etc.

Our Domestic Science Authority.
The home; cookery; how and what to buy; labour-saving
devices; dyeing and cleaning; etiquette; furnishing and
decorating. !

OCur Child-Welfare Expert
Diet, sleep, clothing, play, etc.

A Beauty Expert’

Care of complexion, hair, eyes, hands, etc.

Our Holiday Burean

Where to go; how to travel; cruises, etc.

Our Film Expert

Facts about the “stars” and films. -Amateur: cinematography.

‘The . Sports Exoert

Football, Tennis, Cricket, Racing, Athletics, Billiards; Greyhound |

and Speedway Racing, etc.

A Veterinary Surgeon
Dog ailments, diet, care and attention, etc.

Our Cyciing and Motor-Cycling Experts
Touring advice.  Tyre and engine troubles, maintenance and
repair, elc.

Address all letters to

TrHE EDITOR OF

THI-BITS

wha wilk-be happy to give you, by post, advice and assistance upon any
matter- that is worrying you. All letters must contain the Free Advice
Coupon to be found at the top of the Editor's Page.

~ PRACTICAL WIRELESS

George Newnes, Lid.

e ~ August 12th, 1933
FOR EVERYONE * FOR EVERY OCCASION

‘TeMOVIE
CAMERA

e =ik
X .

\X/HY “spend” your o
V¥ holiday ? “"Why  not
keep it and enjoy it all over
again ? You will be able to
do _this if you take a movie
camera with you. Movie
cameras are even easier to
use than ordinary ‘ still ’
cameras. Let ‘““Home
Movies  tell you how to
make pictures that will be
a lasting “pleasure to you
and yours,

‘“ HOME MOVIES "
caters for every home
movie interest. Even if
| you have not yet started

1 the hobby g'ou will like
i

this delightful magazine

- \}
- s

Sk mr:- 7
f 7
£i

) -
b '
YOU WILL FIND

EVERYTHING: YOU
WANT TO KNOW
ABOUT THIS.
POPULAR HOBBY

NOW ON SALE EVERYWHERE

ORI .. ..o SN Lo g S NN, STC T L S S o o R - e T e <l g e .

i Obtainable at all Newsagents, Bookstalls and Dealers, or post free Tid. (Sub-
i scription rates: Inland and Abroad 7/6 per annum. Canada, 7[- per annum) ;
: from Geo. Newnes, Ltd., 8-11, Southampton Streel, Strand, London, W.C.2. :

George Newnes, Lid.

P. W. Gift Stamp No. 46

Printed by NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE
NEWNES, L.TD., 8-11, Southampton Street, Steand, W.C.2. Sole Agents for Australfa and New Zealand : GORDPON & GOTCH,
L1p. South Africa: CENTRAL NEWS AGENCY, LTD.

17/4 per annum ; eix months, /8. Registered at the General Post Office for Transmission by Canadian Magazine Post.

Practical Wireless can be sent to any part of the world, post. free, for
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A Ferranti AF Transformer will stand
the closest inspection. From core
to case it is literally packed with the
results ot more than fifty years' ex-
petience of transformer design and
manufacture.

Even when made as only Ferranti
can make it, you cannot buy a
Ferranti AF transformer until it has
been eleven times tested — apart
from previous separate coil tests—
to ensure that its performance shail
come within 5%, of the amplification
indicated by the published curve,
and within 59, of every other
transformer of the same type.

A Ferranti transformer cannot be
cheap. It can be, and IS, a real
engineering production of highest
efficiency, and value for money.
There are cheaper transformers, but
then, as Ruskin wrote :—

*There is hardly anything in the
world that some man cannot make a
litthe worse and sell a little cheaper,
and the people who consider price
only are this man's lawful prey.”

Type AF 3 Ratio 1/3.5 Orice 25/~
e W 135 o 30[-
vl =6 o M7 o 30[-
o w8 w 1/35 o 1/6
w il o 13 . Ble

See the full range of Ferranti Radio
Components on STAND No. 74 at
Olympia (also Stand No. 38 at the
Scottish National Radio Exhibition,
Glasgow).

Y

FERRANTS Ltd., HOLULINWOOD, _LANCASHIRE.
London: Bush House, Aldwych, W.C.2.
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OLYMPIA  Eor YOU to put YOUR finger

47 UNFAILINGLY

TWO INSTRUMENTS FORMING A

on every fault

COMPLETE EXPERT'S TESTING EQUIPMENT

0—12 amperes
0—1.2
0—.; o
0—.012
VOLTS.
01200 vaoits
0— 120
&="13
— L2,
0— A

OHMS,
0—1,000,000 obms.
0—100.060 7
0—10,000 2
0—1,000 o

8 GNS.

UNIVERSAL
AVOMETER.
Gives tho thirteen
ranges of the D.C. Avometer
and also the following A.C.
readings (50 cycles)

EVERY D.C.orAC

. g:izgam ps.
\ R E A D' NG tl‘f'zlozo;"olm 12
AMPSVOLTS & OHMS i, k. GNS.

BRITISH

S T
MADE Deferred Terms if Desired

D.C.
AVOMETER AMPS,

¥ REGD
DERECT READINGS without Calculations
or External Shunts, Multipliers or Transformers - =
This one precision instrument

THE —

enables you to make every .

D.C. or A.C. test. The

Avoneter is the only combina- vn AP TER
ation measuring instrument

that gives direct and accurate REoD.

readings in current, voltage
and resistance without the

Improved for 1934—this invaluable instru-
ment enables all valves and valve circuits

necessity for mathematical to be tested externally with precision and
calculations. ease. Simply plug the valve into the

Service engineers of the AvoDapter base and insert the AvoDapter
leading radio firms have found Plug (convertible to 4 and 3-pin valves) in
it to be the one instrument the valve holder. Heater or filament,
that adequately meets their anode, screen and grid currents are measured

without change of connections; and fila-
ment or heater, screen and anode voltages
can be taken simultaneously or separately.
For those wishing lo make their own COMPLETE

needs. There are two models :
The D.C. Avometer and the
Universal (D.C. and A.C)

Model. testing equipment, the patent AvoDapter
s . o , with
1f you do not visit Olympia write ﬁ-:fmmfwf, “zd ‘,’“‘,’,’,',‘kg"‘;',p",’,,‘,,; 25,-
Jor fully descriptive folders post free. at Ts. 6d.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.,
WINDER HOUSE, DOUCLAS STREET, LONDON, S.W.1 Telephone : Victoria 3405/7

GEORGE NEWNES, LTD.

HELPFUL WIRELESS PUBLICATIONS

THE WIRELESS
ENCYCLOPADIA

layouts.

5’.; By Post 5’3

THE OUTLINE OF WIRELESS.
The Wireless ** Omnibus Book.’”
By RALPH STRANGER.
Fourth Edition. 816 pages.

reception from A to Z,

THE MATHEMATICS OF WIRELESS.
By RALPH STRANGER.
‘193 pages. Fully Illustrated.

subjects in a simple fashion,

CONSTRUCTOR'’S

BY F ] CAMM (Editor of ““Practical Wireless'”) explaining its working from the aerial terminal to the loud-speaker.

This invaluable encyclopedia is written in pla}n language
by one of the most accomplished designers and writers on
the practical side of wireless construction.
subject is fully covered, and the volume is remarkable for pIGTIONARY OF WIRELESS TERMS. 2/6
the number of practical illustrations used to illustrate the By RALPH STRANGER.
text, there are hundreds of circuits, wiring diagrams and

........... s NNOW ON - SALE - 4

By post, 9/_ will solve their difficulties and enable them to obtain the best possible
A comprehensive work that everybody can understand, Espedially writ-

ten for the ' man in the street,” it covers the whole subject of wircless WIRELESS, THE MODERN MAGIC CARPET. 3/6

By post, 53 WIRELESS, STEP BY STEP. 2/6
Essential for the wireless amateur who desires to gain a fuller knowledge By " DICTRON.” Tenth Edition. By post, 2/9
of his subject. Written by one who has the gift of explaining abstruse A book which shows the wireless enthusiast how to obtain the maximum

cerens n i =

Just Published

THE ELEMENTS OF WIRELESS. 3/6
By RALPH STRANGER. By post, 3/9
Indispensable to everybody who wants to understand the working of wireless
receivers. The Author starts with elementary principles, covers the whole
field of wireless reception, both from the theoretical and practical points of
view, and finishes with a complete survey of a four-valve wireless receiver

FIFTY TESTED WI!RELESS GIRCUITS. 2/6
By F. J. CAMM (Editor of ** Practical Wireless*’) By post, 2/9
This book contains every modern circuit, complete with instructions for
The whole assembling, component values, and notes on operation.

By post, 2/9
Mr. Raiph Stranger, who is a master of lucidity, has produced in his ** WIRE-
LESS DICTIONARY " 2 valuable and fully-explained synopsis of technical
terms that everybody can understand. A boon to every wireless enthusiast
who reads technical books and journals.

| FINDING FOREIGN STATIONS. 3/6
8/6. By R. W. HALLOWS. By post, 3/9
A _book which will be eagerly welcomed by all wireless enthusiasts. It

results of which their sets are capable.

By RALPH STRANGER. Fifth Edition. By post, 3/9

5/— Wié'elcss simply explained at the beginning and seriously treated at the
end.

enjoyment from his wireless set,

[*] Obtainable at all Booksellers, or by post from Georgs Newmes, Lid., 8-11, Southampton St., Strand, London, W.C.2,

tiev, Newnes, Lid.
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... from the NEW Pm rangeof

POLAR STAR MINOR
TWO-GANG CONDENSER

“ ARCUATE " DRIVE

: Slow-motion drive. Bevelled scale
: in wavelengths and 0-100

: degrees, Moulded escut- 5 9
: cheon. Lampholder .

: Fltted with air- dlelectnc tnmmcr
* Uniknob * design, 7/9.

Cadmium plated steel frame. Trim-
within 19 or 1 mfd. (whichever is
the greater).
With full- wswn"Honzon- 2,6
tal” (asshown) “Arcuate
SEE THE GCOMPLETE

mers operated from top. Matched
2 x ‘0005
or *‘ Semi-circular ™' drive 18/3.
RANGE AT RADIOLYMP!A STAND 93

VVINGROVE & ROGERS LTD., 188)9, STRAND LONDON, W.C.2.
’Phane

Polar Works: Old Swan, Liverpool.

CONDERNSERS and DRIVES

Four entirely new drives with moulded escutcheons marked
in wavelengths and divisions. Each one can be supplied fitted
with an air-dielectric trimmer as an integral part of the
drive, operated on the *‘ Uniknob '’ principle and available
for use with any condenser.

POLAR “MOVING SGALE"
DISC DRIVE Slow-motion drive.

Bevelled scale in
wavelengths, and degrees ,
0-180. Moulded escutcheon. 4 6
Lampholder.
Fitted with air-dielectric trimmer as
‘ Uniknob *' design, 6/6

POLAR
“SEMI-C!RCULAR”’ DRIVE

Slow-motion drive. Bevelied scale :

in wavelengths and 0-180 /’ :

degrees. Moulded escut- 5 9

cheon. Lampholder,

Fitted wnh mr<d1elecf.rl¢ trimmer
as ‘*“ Uniknob ” design, 7/9

Temple Bar 2244/5/6

Read this

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark. Ask your dealer. If unable to
supply, write direct. SEND NOW, enclosing 6d. (post free)
for up-to-date handbook of tuning ‘coils for DUAL RANGE,
BAND-PASS, and SUPER-HET. circuits. Fully 1lluslrated
with data. A very interesting handboolk.

RODS, SHEET, TUBES, PANELS
The BRITISH EBONITE Co., Ltd.,
Hanwell, London, W.7.

All Wireless Enthusiasts Must Read

THE FUTURE OF
THE B.B.C.

The Inside Secrets of British Broad-
casting—as Vital as Wireless Itself

By SIR VOHN REITH

PEARSON’S WEEKLY

NOW ON SALE - - TWOPENCE

CABINET
at OLYMPIA

The “ Argyll” is another addition to the
extensive range of Camcto cabinets and has
been specially designed for howsing mains
or Battery receivers with speaker.

It is supplied complete with baffieboard and
baseboard and costs only 38/-~. In Walnut
Veneer.

Sec this bandsome cabinet when vou visit
Olympia and scod coupon for your copy of
FREE Camco Cabinet Catalogue.

CARRINGTON MFG., CO.,-LTD,,

Showrooms : 24, Hatten Garden, Lorden,
E.C.1.
"Phone : Holborn 8202,
Works : S. Croydon.
e M e— -
- 1 Post in 1d. envelope.
@LYMP!A:NAME ............................. b
1
| ADDRESS. ........ ... oo,

STAND 83

[E PR Saveeresesrenua .

!12 PRW., ~....
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MPONENTS

BELLING-LEE

DISTURBANCE

SUPPRESSOR

Mains leads or aerial carry high
frequency interference which often
ruins radio reception.

The Belling-Lee Disturbance Suppres-
sor reduces this trouble to a minimum
and usually eliminates it entirely.

Fuses in both mains ,
leads for A.C. or

D.C. supplies up to

I
v’/ ’
(Patent)

BELLING-LEE
TWIN-TERMINAL

The ‘most practical and ingenious
terminal yet offered. Even for chassis
mounting no terminal mount is re-
quired. Will take wire, flex, spade
terminal or wanderplug. 8 assorted
letterings. In pairs (no mount re-

250 v. L1118. With

Complete
instructions.

BELLING-LEE
TWIN SOCKET
STRIP

(Patent)

quired). No. 1047. 9d.
No. 1102: 1/6 (Each with necessary
plugs).
3 PIN PLUG. BELLING-LEE
3 . MAINS INPUT
Designed for connections CONNECTOR

between receiver chassis
and loudspeaker. Centre
tap speaker trans-
formers ; field coils with
connection for earthing

wire

3 Pin Plug in Walnut Bakelite complete

with socket panel.
List No, 1119,

speaker chassis, or 3

carry speech and energis-
ing currents to speaker. holder.

arrangements to

(Regd. Design)

Modification -of Safety Twin Fuse-
On removing cover the fuses

are instantly accessible and circuit is

i/3

BELLING-LEE PICK-UP

MODEL A

Adjustable arm allows distance be-

tween needle point and centre of
base to be varied from 73" to

91”. The arm should be as long as cabinet
space permits. Head angle is also adjustable to
obtain minimum tracking error for different

arm lengths.

LET YOUR EAR BE THE JUDGE! List No. 10986 27/6

dead. Impossible to touch live parts of

fuseholder.,
entirely shrouded. ‘Complete . with

Flex part carrying mains
1 amp. fuses.

No. 1098.
Each 3/3

« » Copper screened flex.

Special Features. — Perfectly
natural frequency response
. « minimises needle scratch
while retaining high notes
and brilliancy of reproduction
. » Minimum record wear

August 19th, 1933

T
RADIOLYMPIA
'ﬁ"ﬁ-l9-2‘ /6 DALY ;m
STAND No. 45

Write for Booklet
‘* Radio. Connections”’
giving particulars of
Pick-ups, Disturbance
S..,.,.,.casor, Term: 's,
Wander-plugs, Plags
and Sochkets, Mains In-
put Connectors, Fuses,
Fuseholders, Battery-
cords, etc.

FOR EVERY RADIO CONNECTION

Advert, of Belling & Lee; Ltd,, Cambridge Arterial Road, Enfield, Middlesex.
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EPOC

Epoch Radio Manutacturing Co. have pleasure in announcing (1) several new models
that will again be unaquatied in their price classes, and (2) great reductions in most
Particular attention is drawn to the price
reduction of the world-famous ‘ Domino ** models by £1 to £2, according to type,
bringing the finest domestic Speaker the world has ever heard within the reach of

of the Epoch super-quality models.

many more thousands of Real Quality Lovers,
SEND

_PRACTICAL WIRELESS 689

WONDERFUL NEW MODELS
AND PRICE REDUCTIONS

Unrivailed manutacturing experience and resoarch work of moving-20i] speakers,
which have been carried out by Epoch for years before many of the preseat manu-
facturers, and which resulted in inventions—some of which have been adopted by
other manufacturers—are behind these products, assuring results and vafue far
ahead of all other makes.

““SUPER DWARF.”” A sensitive and relatively
powerful P.M. moving-coil speaker suitable for
portable sets, motor cars, etc., 5-in. Diaphragm.
Capacity, 1 to 2 watts.

FOR FULL PARTICULARS OF THE FOLLOWING NEW SEASON'S MODELS or call for a comparative demonstratisn.

b -,

TYPE B.5 P.M. This famous hand-made and
balanced ** quality ”’ model is continued without
increase in price until further notice. The
model is one of the sturdiest built P.M. speakers
and will stand heavy abuse. The magnet has
been improved, giving greater sensitivity without

loss of quality. 99
101bs.
3 to 5 watts undistorted.

* ELEVEN INCH SUPER.”
A new P.M. of outstand-
ing quality, sensitivity and
power, at an extremely low
price. Suitable for domestic
requirements or Public
Address. Handling capa-
city, one-tenth to 8 watts
undistorted. 9% cobalt
magnet. 11-in. moulded
diaphragm. With 10-ratio
transformer. Price only 45/-

STAND
No. 2 AT
OLYMPIA

EPOCH CLASS B COMBINATION SPEAKER.
This Unit combines a Class B adaptor and
high-class cobalt P.M. unit, carefully balanced
to give superb quality with colossal volume.
Ready for immediate connection to the output
of most battery sets. Lists at 49s. 6d. complete
except for valve,

““TWENTIETH CENTURY.”

‘““ DOMINO ™’
ENERGISED.

This
‘seller ” of last season is contipiéd for a limited

‘¢ best EPOCH

cobalt magnet welghing
Interchangeable diaphragms.

MODEL —
The finest add most.

Capacity

‘“TYPE A2 A ncw hand-made
qua]iti\l' mode! of outstanding appeal
for those who want something
approaching perfection in a loud-
speaker at a reasonable price. The
unit is a very beautifully-designed
and engineered job. With 10-ratio
trapsformer. Sells at 63s.

EPOCH MOVING CO!L MICROPHONE
This invention will be regarded as
important as that of the Moving-Coil
Speaker, and as great an advance over
the ‘Carbon, Condenser, and all other
types of microphones, as.the Movidg-
Coil Speaker is over all other types of
spealers. Perfect quality at all fre-
quencies. Sensitivity much greater
than the best carbon, and many times
as great as condenser microphones,
therefore in many cases not re-
quiring pre-stage amplification. No
. batteries required. Ther¢ are no
internal or external noises. No
hum. No * blasting.” No spring-
ing or other suspension is used.

period in 99, cobalt steel, despite the heavy
increase in the cost of cobalt magnets, making
the inirinsic value of the unit 10s. higher than
the price. 8}-in. Diaphragm.

Capacity one-

tenth to 4 watts. Extremély sensitive.

Ask your dealer for them but do not be put off with other makes.
local dealet consult the manufacturers :—
Exmouth House. Exmouth Sireet, London, E.C.1.

sensitive domestic speaker the world
has ever heard. At its greatly reduced
price it will come within the reach of

new thousands of users, 13in. (O.D.}
interchangeable diaphragm. )

EPOCH RADIO MANUFACTURING CO.,

A high-class engineering job at a
comparatively very low price, to
make it popular.

If unable to obtain them from your

LTD.,
Clerkenwell 6666 (4 lines).
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You ¢an now have all the advantages of a highly-priced
Receiver for only £6. 7. 6.—the price of the Cossor
Melody Maker (Model 341). This remarkable Set has
Variable-Mu S.G Stage giving ‘all-Europe” range and
amazing selectivity—Pentode output for big, undis-
- torted volume—all-metal chassis—combined volume

control and “on-off’ switch, etc.—every up-to-date:

feature of design. In spite of 'its many advantages
the Cossor Melody Maker is so simple that you
can assemble it yourself even if you know nothing
about wireless. Send the coupon for a full-size
Constructional Chart,

MODEL 344

Complete Kit of Parts for assembling Receiver as
illustrated, including Cossor Variable-Mu Screened
Grid, Cossor Detector, and Cossor economy Pentode
Valves. Fully screened coils, Cossor Double-Gang
Condenser, Blued, gun-finished ail-metal chassis, and
all the parts for simple home assembly. Handsomely
finished cabinet 183" x 133" x 10" of modern design

;\ with space for batteries and accumulator. Balanced
04\\ Armature Loud Speaker of the [latest type:
AN provision for gramophone Pick-Up Plug and Jack
o ~ it required. Wave.length
e SSoN~ range 200/530 and 900/2,000 £ 6 7 6
A kS bod,, QZ SEY metres. Price

Fm - 3
roé:f.“o:b' 1[1 Hire Purchase Temms 18- deposit and 10 monthly payments of
) 2 '/d, (‘/,0 elo 126 or, alecrnatively, 20i- deposit and 6 monthly payments of 20/-.
%?}. 6'(‘ d}.o\

€5 ‘1,.70: Ty ﬁpr N S MODEL 342

T . A"‘/o’;f o ,Y’éé\ BATTERY MODELS 341 & 342 })demlcal Wlh‘r:\ Mod;'vl1 341 decsirilbfd ::})ove except that

5 Y 4,0, 2 B : .

A7 s, ~ Prices d Iy in I.F.S ermanent Magnet Moving Coil Lou
. . ""e,";“e/ 2 0’\ RECOMEg D ' Speaker is supplied. Price £7 2 6
g Od:/ol‘a O, S Hire Purchase Terms 17/6 deposit
4%“(:‘., . e, Wjﬂlro > (Ohd\ and 9 monthly paymcnts of 15/6.
G . H uy Jog N ; g

Yy - a g 5 Yy A. C. Cossor Lid, Mighbury Grove, London, N.s. Depots at Birmingham, Bristol, Glasgow, Leeds
G o . 4 /Vf ~ P Livgrpont, Manchester, Newcastl, Shefield, Belfast, Cordiff and Dubiin. Q 32;59 '
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ROUND #ie WORLD of WIRELESS

Our Début

HE past year has seen the most
phenomenal progress in wireless

To New Readers |

commentary will be broadeast by one of the
Brussels stations. The date of the start has
not yet been fixed, as it will depend on

since wireless became one of our OF weather condmons, but it will take place
national hobbies. Undoubtedly the most 3 . towards the middle of August or beginning
important introduction to the market of Pra Cflcal ere l ess of September. In order to keep in touch
home construction during the past twelve . with the land stations, the aerial explorer
months was the publication of PRACTICAL By the Editor will take with him a short-wave transmitter

WIRELESS, and its appearance was greeted
alike by amateur and manufacturer with
acclamation. It revived the lagging interest
,which was being shown in the home con-
struction of wireless receivers and apparatus,
and introduced to many the principles of
the science which brings to the home the
events which are taking place perhaps
thousands of miles away. As a direct result
of this  re-awakened interest in home
construction many ideas—such, for in-
stance, as the Class B method of amplifica-
tion—which would normally perhaps have
been reserved for the manufacturer, have

been passed on to the home constructor."

We  have, therefore,- been directly
responsible, in no small measure, for the
strides which have been made during 1933.
Our far-flung circulation should convince
the most sceptical that this is no idle boast.
We have filled a long-felt want, and we
pride ourselves that we have filled it
adequately. - We trust that the forthcoming
year will see a still greater increase in the
numbers of home constructors and therefore
a corresponding.increase in the development
of the technique of Wireless Broadcasting.

German Dance Music Only
AST April the German authorities
banned all jazz melodies in their
dance hours; saxophones and other
kindred instruments were also vetoed.
To-day they have decreed that the fox-
trot, tango, and one-step must also be
deleted from the broadcast programmes.
In their place the old German waltz,
the Tanz-marsch (march dance) and Rhein-
linder are to be revived as well as some

of the earlier squarc dances.

Another Ascent to the Stratosphere J
E Belgian engineer, Max Cosyns,
who took part in Professor Piccard’s

experiment last year, proposes to carry

out a similar ascent on his own in a specially
constructed balloon within the next few
weeks. It is probable that he may start
in the early hours of the morning, but if
arrangements can be made, a running

With-this special enlarged issue many home
constructors will make their acquaintance
with PRACTICAL WIRELESS for the first
time, It is, therefore, appropriate that we
re-affirm our objects and our policy with which
regular readers will already be well acquainted.

OUR PRACTICAL POLICY

This is not a normal issue ; for the import-
ance of the Wireless Exhibition ' has, quite
justifiably, claimed a large proportion of our
pages.

Normal issues of “ Practical Wireless *’
contain a fair blending of every wireless home-
constructor interest—practical articles on set-

- building, television, mains receivers, reader’s
ideas, coil-making, fault-tracking, reliable test
reports on the latest components, expert replies
to readers’ quesnons—everythlng, in fact,
which is of practical interest’ to the home-
constructor written in everyday language and
attractively illustrated.

SPECIAL SECTIONS

A Special BEGINNER’S SUPPLEMENT
regularly appears for the benefit of those who
have just taken up the hobby, and those
interested in short-wave work will find our
SHORT-WAVE SECTION provides them
with up-to-date information on the latest
practice in this branch of radio.

READERS' IDEAS
Readers’ Ideas of a practical nature are
invited, and half-guinea is paid for every one
published—&£1 11s, 6d. for the best each week.

REAL, RELIABLE AND UNRIVALLED
READER SERVICE!

Our FREE ADVICE BUREAU answers
readers’ questions promptly and accurately
FREE OF CHARGE. Only those parts
used by our designers are specified for PRAC-
TICAL WIRELESS receivers—no alternatives.
Every receiver built according to our instruc:
tions must do all we claim for it. Hence our
FREE ADVICE GUARANTEE.

OUR LABORATORIES

Our well-equipped Laboratories, staffed by a
band of enthusiastic experts, is always tirelessly
at work’designing the very' best receivers for
home constructots.

PRACTICAL WIRELESS provides an
excellent instructional course for the beginner
and a refresher course for the expert. -It is

THE LEADING HOME-CONSTRUC"
TORS’ WEEKLY,

If you wish to inspect back issues, our fine
series of Wireless Handbooks, requirea bluc-
print for a particular Receiver, or require free
technical advice, call at our

STAND No. 8, ON THE GROUND !
FLOOR.

|

working on 21.4 and 41.1 metres.

Norway’s New Stations
'HE first steps taken in the re-organiza-
tion of Norway’s broadcasting system
will be the installation of 20 kilowatt
transmitters to replace those now working
at Trondheim and Bergen. Both plants
are being . built at the Marconi works
{Chelmsford), and will prove to be of the

| most up-to-date type.

To Eliminate Distortion
HE MARCHESE MARCONI is now
planning a series of experiments on
his yacht, Elettra, in the Mediterranean,
with a view to the elimination of distortion
in wireless broadcasts. The yacht will
operate in conjunction with the Marconi
works at Genoa and with the Roca di
Papa radio station near Rome.

Berlin’s Canned Commentaries
AS the Nazi authorities are anxious
that the wireless programmes should
contain verbatim reports of all their speeches
as well as official running commentaries
on patriotic and other national demonstra-
tions, in every instance records of these
events are made on special dises through
portable transmitters installed in mobile
outside broadcast motor vans. The records
are then dispatched to the different
studios for re-transmission. Many of the
Berlin entertainment programmes are also
dealt with in this manner and thus less
use is made of the land-lines for the relays.
Contrary to the method adopted by the
B.B.C., the German studios do not appear
to use the Stille process for ‘‘ canning ™
these broadcasts.

Some Consumption
ACCORDING to statistics published as
a result of the Electrical Confercnee
at Paris, it is computed that there now
exists roughly thirty-five million wireless
receivers: in the world. Their total con-
sumption of electricity would approximate
three hundred thousand kilowatts.
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Arab Station For Morocco
AS Morocco has been granted two wave-

lengths, namely 499 metres (destined
to Rabat) and 345.8 metres, the latter
channel will be used for broadeasts in the
Arabic language for the native population.
At present, Oriental concerts are given
by Radio Maroc four times weekly between
B.S.T. 19.00—20.00, but to satisfy listeners
it will be necessary to build a
new station for these transmis-
sions alone. Although the site _
has not been definitely sclected, {
it is expected that it will be
found in the neighbourhood of
Meknes or Marrakesh. For part
of its programmes the new
-station would relay entertain-
ments from Rabat, but much of
the material would he of local
native origin.

A Funereal Carillon ¥
[N Czechoslovakia it is cus-
tomary to toll bells at all
graveyards on the occasion of a
burial. As the main cemetery ¥
at Debrecen, although possess-
ing a small chapel for services
posseses no belfry, the authori-
ties have solved the problem on
such occasions by relaying a
carillon from one of vhe principal
churches in the city and re-
_broadcast . the peal of bells
through a number of loud-

spealsers.

Alternate Programmes for
Milan
TO provide two different pro-
grammes to listeners in
Northern Italy the E.ILA.R.
have brought into operation the
older -Milan (Vigentino) trans-
mitter on 453.2 metres, which
now nightly relays the Rome
broadcast entertainments. The local trans-
missions from Milan, Trieste, Genoa or
other cities forming part of the same grou
are given through the more modern an
bigher powered Siziano station. A similar
policy of * double programmes ™ is also to
be adopted in the Italian capital, where a
new 1 kilowatt relay station will be built with
a view to giving listeners in that arca an
opportunity of hearing operatic and other
performances from the Northern studios.

Germany’s 1934 Plan
N connection with the re-allocation of
wavelenths according to the Lucerne
Plan, the Reichsfunk intend to avail them-
selves of the maximum limit of power
allowed to broadcasting stations in each
w.band. Work is to be started withouv delay
on the building of new transmitters, and on
the rteconstruction of the older plants.
Miihlacker,  Langenberg, Munich, Berlin,
and Hamburg next year will be rated as
one hundred FRilowatiers, and to secure
better radiation, will be provided with the
latest aerial systems. In the meantime,
however, Miihlacker, Berlin, and
Munich will exchange wavelengths in

December ; Mithlacker will operate on’

532.9 metres, Munich will take over the
present Berlin wavelength, and Berlin, in
its turn will use the channel now occupied
by Miihlacker. As the plant of the latter
must undergo considerable alteration, it
will suspend its broadcasts for a period

T:he Nava}- T;'m
1888 at Mount Wise, Devonport,

INTERESTING and TOPICAL
PARAGRAPHS

during the autumn, the transmissions being
taken over by the old 1} kilowatt Stuttgart
station. For technical reasons, although
the Hamburg super-station is. almost
rcady, it will not be brought into action

NAVAL TIME-BALL SIGNALS AT DEVONPORT

DISMANTLED.

before January 15th, 1934, except for testing
purposes. The new Bremen and Hanover
relays as well as Magdeburg (now attached
to the Berlin group) will pass into the
Hamburg network in the course of the
next few weeks. In the same way Frei-
burg, which has been rebuilt, in October
next will work on a common wavelength
with Cassel and Frankfurt-am-Main. It
i8 also proposed to feed from
this latter station a smaller
relay at Coblence. Not content

4 —] i

in use.

Photo shows *—The final scene—the time-ball signal reaches the ground,
thus ending a practice which has been in use at Mount Wise, Devonport,

since 1888, when the Duke of Edinburgh was Commander-in-Chief.

SDIVE THIS?

Ratcliffe built a simple three valve A.C.
mains receiver which worked quite satis-
factorily for about a week. When switched
on one evening, however, signals were very
weak indeed, and after examining alt con-
nections, Ratcliffe inserted a meter in each
anode lead and found that the total anode
current was much below that which he normally
expected. On testing the total corsumption
(at the negative H.T. lead) he found that there
was only half the current which the three
valves shouid normally consume. He natur-
ally suspected the rectifying valve, but when
this was replaced by a new one there was no
alteration in the meter reading, and results

were exactly the same, All connections were
tested and found in order. What was wrong ?
Three books will be awarded for the first three
correct solutions opened. Mark your enve-
lopes Problem No. 48, and address them to
The Editor, PRACTICAL WIRELESS, Geo.
Newnes, Ltd.,, 811, Southampton Street,
Strand, London, W.C.2. No entries will be
accepted after August 21st.

SOLUTION TO PROBLEM No, 47.

When adjusting the trimmors .on the ganged con-
densers, Bradley had them all screwed up too tightly,
thus raising the minjmum setting. By slacking off the
trimmers slightly he could have tuned down low enough
to receive Fecamp, B

The following three readers Treceived books in
connection with Problem No. 46 :—

Mr. Charles McKenna, City Hospital, FPazakerley,
Liverpool; Mr, M, A. Tucker, 10, Oastle QOlose, South-
sea; Mr. L. J. Davies, 3, Freshford Road, 9.W.18,

e-Ball Signals, which have been in constant use since
Devon, giving the official time to the
naval ships and mariners, have, by Admiralty orders, to be dismantled,
the more up-to-date method of time signalling by wireless now being

‘[N'

with this considerable develop-
ment of her broadcasting
system, Germany has decided
to raise the power of the Konigs
Wousterhausen and Leipzig
stations to 150 kilowatts.

Loud-speakers in the - Sky
XPERIMENTS are being
carried out in Holland
with a new type of acroplane
fully equipped with microphone
amplifiers and loud-speakers.
Tests recently made satisfac-
torily demonstrated that at
heights varying between 2,000
and 2,500 feet broadcasts made
from the aircraft whilst in flight
were perfectly well heard -by
listeners on the ground. A
company has been formed for
utilising this system of aero-
plane broadcasts for the trans-
mission of advertising matter
over towns.

Another Conference
NOT in Europe this time, but
in South America, where,
at Mexico City, delegates are
endeavouring to adjust the
channels used' by transmitters
located in Mexico, United
States, Cuba, and Canada. The
need for discussions on the
maztter is due to the fact that during the
past year some Mexican broadcasting
stations have ‘‘jumped’ the wavelengths
already allocated to North American trans-
mitters and in many instances have thus
caused considerable interference. In ad-
dition, the , United States have been
anxious for some time to secure a reduction
in power of stations installed just outside
their terri- torics and of which the publicity
broadcasts are mainly destined to American
listeners.

Austria’s 485,000 Licences

Austria this year the figures have
shown a decided increase. It is
alleged that this is due to the consider-
able interest taken by the nation in the
present Austro-German political conflict.
The Government is anxious that the Munich
propaganda broadecasts should not be
available to the general public and has de-
creed that where listeners tune in to this
station they are forbidden to broadcast the
transmission through loud-speakers placed
at windows or on balconies for the benefit
of passers-by. Apparently this stringent
order, which carries with it heavy fines and
even imprisonment, is only a provisional
one, as according to a report from Vienna in
view of the failure of diplomatic protests
lodged by the Austrian authorities, they
may be compelled to jam certain programme
features emanating from Munich, Heilsberg
and other German studios,
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COMAIECTION
TO SPEAK Q.

loud-speaker.

HESE ideas concerning loud-speakers
may not be suitable to every reader’s
radio quarters or aesthetic taste,

yet to many, one of them may prove useful
as an alternative to an existing baffle-board
or cabinet which, owing to various causes,
is other than a serviceable, eye-appealing
affair,

Fig. 1 shows the general assembly of a
speaker which to all outward appearances
is an electric light pendant.

The exact diameters of the three discs,
which may be cut from opal glass or three-
ply, are best left to the discretion of the
constructor, who will to some extent be
guided by the size of his loud-speaker cone ;
but for the sake of clarity the dimensions
of the writer’s final model are given.

The difference between the inside and
outside edges of the bottom fin is 4in. ; the
external diameter being 12in., leaving,
therefore, an 8in. cut out to match the
diameter of the cone of the speaker used.

“ ¢

e I €0 i |
NALLPAPER. OA BAFFLE
BOARD TO MATC
EXISTING

SLLALL .SﬂAC?léﬁf
BEHID SPEAKEQ. TO
A/ SE BT

BAFFLE BOARD TO BF ZEPT %
A5 C{OIE 70, W4iL AS pOSIIBLE

Fig. 2—A method of camouflaging the loud-
speaker.

BOJTOM FIN - 127 DIA., \ITH HOLE =
CU7 OUF 7O SUIT DIARIETER OF SPEAKFR..

Fig. 1.—Showing the construction of the pendant
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The middle fin over-
hangs the bottom
one 4in. at every
point, and its cut
out 18 10in. or 2in.
less than the ex-
ternal diameter of the bottom
fin 80 as to form a receiving
arca for the skirting.

The top fin was cut equalin
all respects to the bottom one,
but instcad of cutting out a
clean circle in its middle, a
centre piece formed within a
spider was left as depicted
for hanging purposes. .The

PLY \XDD SK IRTIMG,
"% DEEP.

height of both pieces of skirting

O AdA

Fig. 3—Fixing
speaker unit in

L] door cabinet.

is 4in., and these two pieces were not cut
to any length in the beginning, but for easy
working were cut’ to requirements from a
strip of ply-wood as they were moulded
round the fing’ stanchions (Fig. 1).

Using as a test a hefty M.C, speaker in
this thin frame there was noticed a queer
kind of bumping, which was found to be
due to the bottom fin acting as a sounding
board, and this was remedied by fitting

inside a lin. thick circle of wood. Moreover, s¢/#p02.7 FOR

at first trial the assembly was hung only
9in. from the ceiling, with the idea of better
sound distribution—an idea which proved as

| false as the false bass notesexperienced. The
top fin was finally hung 18in. from the ceiling.\ Ja//0AP£R_

In trying to overcome a tendency for
loud passages of deep music to transmit
themselves in an amusing manner through
the ceiling into the bedroom above, the

chain suspension was interleaved with an g7
elastic link, and this idea was successful. W\ ASL/ER 4
Pendants of this kind made from ply-£ACL S/DF

wood may be painted white or tinted to
match a coloured ceiling with distemper—
if the wood is first glue-sized. A piece of
muslin or silk should be glued over or under

the top fin’s spider to prevent dust getting
into the speaker unit. The assembly should |

be hung from a ceiling joist and not be
haphazardly plugged into the plaster.

PAMNIEL FITTED
7 JCH.

693

'NOVEL LOUD-SPEAKER IDEAS

In this Article the Author Describes Four Unconventional Methods
of Fitting Speakers.

By CONSTRUCTOR.

Fig. 2 shows a novel way of using a large
baffle-board in conjunction with a small
cabinet without the result standing out at
the expense of space in a room or recess.
The feature of this arrangement is the idea
of camouflaging the baffle-board so that to
appearances it is not there. This is done
by pasting over it wallpaper of the same
design as that already on the wall.

This unwanted effect, however, if it is
apparent, may be counteracted to some
extent by leaving a small gap between the
back edge of the cabinet and the board (a).
If thin ply-wood is used for the board, and
this is above 20in. square, it is advisable to
screw a number of cleats on its back to
prevent excessive vibration. These cleats

* will also prevent the board from
twisting.

Fitting a Speaker in a Cabinet

The third idea may prove useful
to those who wish to fix their loud-
speakers (armature unit type) in a
two-doored cabinet similar to the
one shown in Fig. 3. Obviously,
if onc of the door panels is cut and
overlayed with a fancy fret the
balance of the cabinet will be
spoiled ; and with certain types of
cabinet work a fancy fret on both
doors would look ridiculous. A
good way of overcoming these
drawbacks is to replace one of the
door panels with a panel of thin
veneer, and to fix the driving rod
to this as though being fixed to an
ordinary cone without large cone
washers,

What about modifying the above
to completely hide a loud-speaker
fixed in a wall? It can be done
in the manner shown in Fig. 4.

a loud-
a two-

9" WALL
I SECTIONS

| O2rsarsErTAL
RUMIT] GRILLF

|

/A
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9%9” riote

&
2> I NDALL

S M/
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=X

Fig. 4 —Aloud-speaker
gtilizing wallpaper “in
place of the usual cone.
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ANOTHER OUTSTANDING
« PRACTICAL
‘WIRELESS
RECEIVER!

VERY
WIRELESS is aware of the extreme
painstaking care expended in our

reader  of PrACTICAL

laboratories in producing really satis-
factory receivers for our readers. We
satisfy ourselves that every component is
satisfactory before we specify it; we do
not. specify components which the public
cannot buy, preferring to wait until supplies
are on the dealers’ shelves; we do not
specify alternative components; we guar-
antee PrAcTICAL WIRELESS receivers
to perform in the manner claimed, buf only
when the components we specify are used.
And it must be obvious that, if the reader
uses those parts and follows ourinstructions,
he must duplicate our results. The FREE
ADVICE- BUREAU gives prompt and
reliable advice in case of difficulty, which in
most cases are peculiar to a locality and
not- due to faulty construction or
design.

The 1934 Superset is designed around
the very latest components; and an
examination of the circuit dingram re-
veals that the very
best principles are in-
corporated according
to the known state of
the science at the
moment of going to
press. 1t can, hence,
really claim to be
an  up-to-the-minute
receiver.

It is a Superset—
not a superhet; I am
convinced that, in a
correctly-designed re-
ceiver such as this un-
questionably is, all of
the advantages of the
superhet (which usu-
ally i3 merely super-
sonic without being
really super), can be
obtained without going
to the expense entailed
by adopting that queer
and fluky Yankee cir-
cuit  system. The
superhet usually lacks
that elusive thing we
call quality; it has

Tornrg Cond':

C‘onff'o/a/'one S

] 9 7]
s ol o)
Dimensioned front view of the Superset.
of the control spindles on the front of the cabinet
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Every Worth-while
Constructors.

—Simple and Few
been sacrificed at ;
the altar of selec- New Cabinet
tivity and sensitivity.

But the introduction of iron-core coils
has almost entirely solved the problem
of selectivity, and at the same time almost
entirely eliminated the possibility of break-
through on the long-waves. Hence the
great advantage of the superhet is gained
without expensive components and -com-
plicated circuit arrangement. The superhet
is popular, but it seldom provides that which,
for want of a better term, we call quality.

In a superhet the frequency of the
received signal is converted into a lower
frequency, then amplified by two or more
H_.F. stages, again detected and then passed
via the L.F. stages to the speaker. No
wonder quality is usually absent !

So in the Superset it was desired to

m

Weve Chsrge
Swrch

Use thu Diagram for marking off the positions

Improvement Incorporated in This

New-season’s Five-valve BaHery Receiver for Home
Iron-core
Metallized Wooden Chassis—Two Variable-mu Stages

Coils—Class B Output=

Controls—Special Tone Control—
Design. By F. J. CAMM.

produce superhet selectivity plus- the
quality of a normal well-designed receiver ;
to employ an economical Class B output
stage; to provide unusual sensitivity,
extreme simplicity of control (which means
a minimum number of them); tone
control, provision for gramophone pick-up,
and finally to house the receiver in a cabinet
of modern desxgn Every one of those
requirements is in the Superset, which
covers the medium and long wave-bands.
The most exacting listener could not cavil
at the performance of this receiver, which
I determined should not only be worthy of
Pracricar, WIRELESS, but should be a
worthy souvenir of the first Radio Exhibition
since the publication of Number 1.

It is a receiver with
which you can easily
tour round the British,
European, and Ameri-
can stations ; it has 1}
watts output — suffi-
ciently robust for all
ordinary needs,

The earliest part of
the receiver to undergo
consideration was the
chassis. Should it be
of metal, foil-covered
wood, or just plain
wood ? The great ad-
vantages of the metal
s chassis are that it pro-
i vides adequate screen-

ing, quickly-made and
il short  earth-return
| leads, and a profes-
sional finish to the re-
ceiver. And then
Messrs.  Peto - Scott
[l came to the rescue;
g for at that time they
sent me round a sample
of their new metal-
lized wooden chassis;
they have invented an
ingenious process of
spraying metal info the
wood, so that the ad-
vantages of the metal
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thassis. are combined with the ease of con- |

struction provided by the wooden chassis.
It really is a most efficient process, and 1
want to accord Messrs. Peto-Scott a special
word of praise. They have always.had the
needs of the home constructor at heart,
and this new metal-sprayed chassis, which
you may order from them in any size,
shape or form, is every bit as good as
metal itself.” "It may freely be used-{as I
have done in the Superset) for earth return
leads, and it certainly wives a professional

finish to a part of the receiver which

usually is left in the bare wood stage—
soon to get finger-marked! And while I
am dealing with the baseboard, I can also
discuss the cabinet. You will note from
the heading that this is of special design,
with the speaker neatly and snugly disposed
to the left of the receiver. This results
in a low-built cabinet, and provides logical
and instinctive positions for the controls
—except in the unlikely event of your
being left-handed. An additional advan-
,tage is that all batteries are also housed in
the cabinet.
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Theorclical Diagram of the Superset.

The new Cossor short-base variable-mus
enable the same degree of volume control
to be obtained with a G.B. battery only half
the size normally required. E

-1 have introduced no complications in

the form of an excessive number of controls.

I wanted the Superset to be simple. I
(Continued an page 696)

This cabinet is reasonably priced, and is
dovetailed together, quarter veneered, with
the speaker-grille bars picked out in black.

Every constructional detail is given in
his article, including the wiring
diagrams. A feature the reader
will appreciate is that every com-
ponent is mounted on the chassis.
It may thus be completely wired up
outside the cabinet. The front of
the cabinet should be drilled, in
accordance with the drilling dias
gram given here; the complete
‘chassis is then slid into place and
Yhe knobs locked onto the spindles.

Some Circuit Details

I wanted the Superset to be
economical in L.T. current ; Ithere-
fore decided to use the .2 amp.
type instead of the usual .4 amp.
This also effects an economy in
H.T. current, yet yields an output
of 1} watts—adequate for normal
home use. o |

A further feature introduced in
the interests of economy con-
cerns the H.F stages.  Short-base
variable-mu valves are used, so
enabling a small 9-volt grid bias
battery to be used. The Class B
valve does not, of course, require
bias; the driver needs approxi-
mately 4.5 volts, and it would
therefore be sheer waste to use an
18.volt grid-bias battery merely
for biasing the H.F. valves.

Rear view of the Supersel.

aven »* v

meeade

One Theee-gang Condenser with full-vision scale (Type 60"1)(British Radiophone).
Three Iron Core Coils—one Aerial and two H.F. (Lissen).
One Class B. Driver Transformer (Wearite).

Two Superhet H.F. Chokes (Bulgin).

One ‘Midget H.F. Choke (Bulgin).

One Type 34 .0001 mfd. Fixed Condenser (T.C.C.).

One Type 34 .002 mfd. Fixed Condenser (T.C.C.).

Two Type 50 2 mfd. Fixed Condensers (T.C.C.).

Five Type 50 1 mfd. Fixed Condensers (T.C.C.).

Two Type 34 .0002 mfd. Fixed Condensers (T.C.C.).

% One Type 23 Component Bracket (British Radiogram).
Two Type 21 Component Brackets (British Radiogram),
One * Niclet ”” L.F. Transformer (Varley).

One 23,000 ohm Potentiometer (Wearite).

One Type B “ Controlatone "’ (Bulgin).

Four 4-pin Chassis type Valve-holders (Clix).

One 7-pin Chassis type Valve-holder (Clix).

LIST OF COMPONENTS FOR THE 1934 SUPERSET ‘

' One 2-volt 40-

Ten * Ohmites ’—300, 500, 500, 500, 8,000, 40,000, 35,000, 60,000, 80,000
ohms and 2 megohms (Graham Farish).
Eight Junior Type terminals, Al, A2, E, P.U,, P.U., L.S.—, H.T., and L.S.—
(Belling-Lee).
One Type 50 S.P.D.T. Switch (British Radiogram).
One Type 3-point Switch (British Radiogram),
One cight-way Baitery Cord (Belling-Lee).
One * Metaplex ” Chassis (Peto-Scott).
Two Type 220 V.S. Valves (Cossor).
One Type 210 H.F. Valve (Cossor). !
One Type 215 P. Valve (Cossor).
One Type 220 B. Valve (Cossor).
One 120-volt H.T. Battery (Ediswan).
One 9-volt G.B. Battery (Ediswan).
p L.T. Acc lator (Ediswam).
One “ Superset’’ Cabinet (Osborn).
One Length Receptru Screened Down Lead (British Radiophone).
One Filt Barthing device (Graham Farish).




THE SUPERSET

(Continued from previous page)
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therefore dispensed with reaction, and
really obtain the same effect from the
H.F. stages by adjusting the H.T. voltage
applied to the screening grids and anodes.

These two stages provide ample selec-
tivity for the normal reception of all the
principal European stations at good loud-
speaker strength.

A special form of tone .control is fitted
consisting of a Bulgin Controlatone unit
connected between anode and earth.

One advantage of this arrangement is that
it reduces connections, as only two terminals
are provided ; at the same time it enables
a very smooth control of volume (from
hoomy bass to high-pitched tenor) to be
obtained.

Notice that the tone control precedes the
Class B stage, and therefore the control acts
by reducing the tone to that which is desired
before amplification is effected. Quite
obviously this is a better arrangement
than carrying out complete amplification
of the signal and effecting tone control at
the output end.

Another economy which the reader will
appreciate i8 that the loud-speaker is fitted
with the output transformer, so saving
the expense of a separate component.

A radio gramophone switch is provided
for record reproduction ; more will be said
about its use in a later article.

The Wiring Diagram

An inspection of the wiring diagram given
to the right reveals the extreme simplicity
of the layout. The chassis will come to

you with the holes for the chassis mounting |

valve-holders already built. Additionally
it will have the ebonite terminal strip fixed
in place. By purchasing this special metal-

lized chassis from Messrs. Peto-Scott Ltd. {

you will be saved the trouble of making up
the wooden chassis. This special metal-

lized chassis, by the way, is sold under the |

trade name of ‘ Metaplex.” Alternative
aerial terminals are provided to eliminate
damping where a long aerial is used. The
radio-gramophone switch, it will be seen,
is incorporated between the two pick-up
terminals.

Earthing Points

Earthing points should be made by means
of an ordinary wood screw with a washer
plate under the head to provide adequate
clamping area, except in one instance, the
carthing point immediately behind the
three-gang variable condenser, where a
bolt is used to ensure good metallic connec-
tion between the top and under surfaces.
A pictorial view of the complete receiver
is given on page 700, together with photo-
graphic illustrations of the top and under
vicws of the chassis, from which the dis-

position of the various components, wiring,

cte., should easily be followed.

Marking Out the Cabinet

There are two methods of marking out
the cabinet to receive the set. The first,
and probably the most satisfactory, is to
remove the knobs from the spindle and to
slide the set into the cabinet, when a firm
pressure on the terminal strip will cause
the spindle extensions to form indentations
on the inside of the cabinet front. A
carpenter’s twist bit should be used to

PRACTICAL WIRELESS

drill the holes, drilling half way through

from each side of the cabinet front. Great
care must be taken in this drilling operation,
otherwise there is a risk of the veneer
splitting off.

The second method is to use the dimen-
sioned view of the front of the chassis and

TOP AND SUB-BASEBOARD

Warechange
Switch
Vel al -

August 19th, 1933

carefully mark the position of the holes.
It will be necessary, of course, to drill
clearing holes so that the spindles turn
without binding on the wood. If you desire
to ask any questions regarding either the
Superset, the Auto B Three, the All-Wave

(Continucd on page 700)

WIRING OF THE SUPERSET
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“HIS MASTER'S VOICE"

The Centre of Interest
at the Radio Exhibition

On “His Master’s Voice ™ Stand “there is an exhibition in itself—
the complete range of the “His Master’s Voice” radio receivers
and radio-gramophones to meet 1934 broadcasting conditions.

THE RANGE OF “HIS MASTER’S VOICE” 1934 RADIO AND
RADIOGRAMS TO BE SEEN AT OLYMPIA

Model 532 Superhet Ten Autoradiogram De Luxe 95 guineas
Model 532 (standard) Superhet Ten Autoradiogram 80 guineas
Model 524 Superhet Autoradiogram Seven 48 guineas
Model 523 Superhet Radiogram Seven = 39 guineas
Model 512 Superhet Radiogram Five =~ 29 guineas
Model 470 Superhet Lowboy Seven - 25 guineas
Model 467 Superhet Concert Seven (Table) 22 guineas
Model 5041 Transportable Radiogram =~ 19 guineas
Model 438 Supeérhet Selective Five 15 guineas
Model 459 Superhet Portable Six M.C. 14 guineas
Modei 436 De Luxe Radio Four - 12 gumeas
Model 116 Record Player - ? gunineas

| |

T & @

“HES MASTER S VOICE”

Tha Gramophone Co., Ltd., 98-108 Clerkenwell Road, London, E.C. 1




WITH SEVEN
VALVES
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To LISSEN, LTD.,
Publicity Dept., Isleworth.

Please send me FREE CHART
scraper ’ Seven Valve Superhet.

of the * Sky-

e

August 19th, 1933

IN FULL COLOUR
AND LAVISHLY
ILLUSTRATED

POST COUPON AND
GET YOUR COPY

AR 2L el ke

Lissen have published for this great new ¢ Skyscraper” Seven
Valve Superhet a most luxurious Chart which gives more detailed
instructions and more lavish illustrations than have ever before
been put into a constructional chart. It makes success certain
for everybody who decides to build this set; it shows everybody,

even without previous constructional experience, how they can

have a luxury receiver and save pounds by building it themselves.
A copy of this Chart will be sent FREE in return for coupon on the
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iN A
SIX STAGE
BAND PASS
FILTER

EXACT 9 k/c
CHANNELS -

AMPLIFIED
AUTOMATIC
VOLUME
CONTROL

OuUTPUT
MOVING:-COIL
SPEAKER

Price  complete  with
Inlaid Walnut Cabinet
and Moving Coil Speaker

PRACTICAL WIRELESS

TO HOME CONSTRUCTORS

Never before has there been any receiver for Home Constructors

on such an ambitious scale as this new Lissen
It embodies every up-to-the-minute advance and

Valve Superhet.

¢ Skyscraper ” Seven

refinement of the most luxurious factory-built superhets—it gives the
constructor the opportunity to build a £20 receiver for less than half

that price.

The circuit of the Lissen * Skyscraper '’
Seven Valve Superhet incorporates
a G-stage bandpass filter giving exact
9-kilocycle channels and therefote
providing a standard of selectivity
never before achieved by a home con-
structor’s kit set and very rarely found
except in laboratory apparatus. Ampli-
fied Automatic Volume Control is pro-
vided, a special valve for this purpose
having been produced by Lissen for
use in this receiver. The use of this
Amplified Automatic Volume Con-
trol constitutes an éntirely mnew
experience in listening ; no * fading,”’
no ‘ blasting ”’—you will find your-
self enjoying every word of every
programme, however mear -or how-
ever distant, ‘without the slightest
temptation to interfere with the receiver
once you have tuned it. This is radio
listening as it should be enjoyed.
£ B »

Lissen Class OQutput through

a mnew fullpower Lissen Moving.
coil loudspeaker—glorious rich tone
and majestic volume, actually more
faultless in its reproduction than
anything you ever heard from even
the most powerful mains receiver,
et working economically in this
issen,  * Skyscraper” - from H.T.
batteries,

Tuning is something new in single-
knob control—in fact, not only singles
knob control but single siation tuning,
You mnever hear two stations together,
you never need to think about separa-
tion. - The 9-kilocycle tuning "peak of
the circuit ensures ‘‘ one station at a
time” all round the dial, and the
Amplified Automatic Volume Control
adjusts the receiver automatically to
provide the same volume from each
transmission. This simplicity is the
true luxury of listening—and this is the
Luxury Receiver for Home Con-
structors.

"SIKYSCRAPE

it

SENERPYALYE SDPE

g ——

et
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Top view of_ the Superset. Sub-baseboard view of the Superset.
THE SUPERSET stand, No. 8, on the Ground Floor of | not actually tried in the Superset. The
(Contin:ed from page 696) Olympia. substitution of a seemingly trivial part may
Two (all of which are described in this | I would conclude this article with the | upset the balance of the whole circuit.
issuc), or about any other PracticaL | advice that only those components actually I have gone to a great amount of trouble
WiIRELESS receiver, a full list of which [ specified should be used ; I cannot guarantee | to make the Superset right. Don’t choose
appears on page 761, you should call at our | results when parts are used which I have | wrong components and get it wrong!

SHORT LBEASEU IRON-CORED AERIAL COIL
ARIABLE - M
VALVE K~

TRIPLE-GANG CONDENSER

DETECTOR
VALVE X 3 POINT
ON-OFF
SWITCH

i,

///////////’//
U

/1

AERIAL |
AERIAL 2
EARTH ?’%lXEgFORMER
IRON-CORED H.F.GRID COIL.S

PICK-UP
RADIO-GRAM SWITCH
PICK-UP
DRIVER VALVE

CLASS"B" VALVE

ial vi >
LS A piclorial view of the Superset.
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A simple, Easy-for-all Competition which YOU may enter! No entranceiee!

-
TR ”l
|

FIFTY { W4l MICROLODE SPEAKERS

LN ) , | |IIlllIlllIIllIlIlIIIl‘iHlIIilliIIIIHHHIIHHIIlilllHHHllIIIIIlliH_IIIHIIIIHIIHIIIUIIIIHHHHIHIHHIIlIHllllHllll

FREE to Readers of “PRACTICAL WIRELESS"”

Fifty of these splendid new W/B o ENTER NOW for this simple
speakers, which incorporate an r

entirely new principle in speaker
construction, providing instant
matching of the speaker with the
output valve, are offered in a
'simple competition in accord-
ance with the Rules and Con-
ditions given below. These
speakers cost 42’- each, and are
renowned for the brilliance of
their reproduction and extreme
sensitivity. A switch-arm is
incorporated at the back which
enables matching to be carried
out without having to disconnect ;&'{ﬁg?::g}:w:ﬁz% ,
the speaker—in fact whilst the ;‘(E%lf:{h, E:.,,J,,"si;.i
which enables perfect {

speaker is in operation. Tuatching to be earried

out im ap iostant.

competition in which every
reader—expert and amateur
alike—has an equal chance!
Here is a golden opportunity
to win the very latest in loud-
speakers, and an excellent
chance of obtaining an im-
portant part of your new
season’s equipment. There is
no entrance fee, and you may
send in as many attempts as
you like. The competition
will be judged quickly so that
you will not be kept waiting
for the result,

Place the following twelve regular features in what STUDY THESE RULES CAREFULLY!

you consider to be their order of merit. 1. To the left appears a list of twelve regular  Practical
Wigreless ” features. What you have to do is to
RADIO WRINKLES place these in what you consyider to be their order
] of merit. For example, if you think that “ Radio
ROUND THE WORLD OF WIRELESS ... Ramblings ” is the best feature, place a figure 1
in the space provided. Then carefully consider
SET CONSTRUCTION ... 840 acd the remaining eleven, and if you think that “ Radio
Wrinkles ” comes next, place the figure 2 in the
FACTS AND FIGURES ... oyl v space provided. Continue in this manner with the
: - : twelve items,
QUERIES AND -ENQUIRIES . Ly 2. After filling in the coupon in this way, fill in your
: . : name and address in block letters at the foot of
SHORT-WAVE SECTION =, P the coupon and post, in a sealed envelope, addressed
to The Editor, ¢ Practical Wireless,”” Geo. Newnes,
COMPONENT CONSTRUCTION ... Ltd., 8-11, Southampton St., Strand, London, W.C.2.
- - 3. Mark the word COMPETITION in the top left-
OUR VIEWS ON RECEIVERS ... ... hand corner of the envelope.
4. Post to reach us not later than August 31st,
PRACTICAL LETTERS ... 5. Readers may send in as many attempts as they like
— in one envelope, provided that each attempt is
BEGINNER'S SUPPLEMENT ... j written on a separate coupon, each of which must
. bear the full name and address of the sender.
GENERAL CONSTRUCTIONAL ARTICLES 6. Only one speaker can be awarded to each reader.
; 7. The result will be published in our issue dated
RADIO RAMBLINGS ... .. .. September 16th.
. , 8.. The Editor’s decision is final and legally binding, and
NAME oo L . this is an express condition of entty. No corre-
i spondence whatever can be entered into regarding
ADDRESSE........... ta ooz Tasssetsssiasensorasstsesstaostinsssiasese sy aceend tlgis _competition.




QRVIEWS ON
RECEIVERS

HE news that Messrs. Ferranti have
lately introduced an entirely new
seven-valve A.C. superheterodyne

wﬂl be warmly welcomed by those who
require ‘‘ something better ” in the way of
a modern receiver at a reasonable price.
This receiver, the ** Gloria >’ model, is a
particularly ~interesting and exeellent
receiver from every point of view. Fitted
with all the latest devices, it has an im-
mediate appeal to the technically-minded
amateur, whilst its perfeet simplicity of
control and good appearance make it the
ideal set for home use.

The receiver is built in console form and
is self-contained with loud-speaker in a
beautiful cabinet measuring approximately
17in. wide, 17in. high, by 10%in. deep.
The cabinet is of walnut and has an inlaid
panel which greatly adds to the appearance.
So as to prevent the possibility of any
“boxy” resonances, the back is left open ;
this also serves to allow a greater freedom
of air circulation, which is useful in
digsipating the heat generated by the
valves and energized moving-coil loud-
speaker. Inside the cabinet is a soundly
constructed metal chassis which encloses
everything except the valves and ganged
tuning condenser. Additionally, how-
ever, three of the valves and the con-
denser are themselves enclosed in
screenmg compartments, and so the
ingress of a certain amount of dust
cannot possibly have any bad effect.

“¢Safety First’’ Precautions

Al “live” mains conuections are
well out of harm’s way, and even the
meddler would be quite safe from
electric shock. A small panel at the
rear of the chassis is provided with
three sockets so that the receiver can
be adapted for any A.C. voltage from

200 to 250, but even this is covered The Ferranti *“ Gloria™
by a metnl plate which can only superheterodyne.

be removed b ly withdrawing a screw.

The controls on the front of the cabinet
are few in number and symmetrically placed,
giving a very neat arrangement. Four
knobs are provided in all, of which one
(the lowest) is a switch acting as on-off,
medium and long-wave control; the knob
on the right is for tuning, and operates
two illuminated tuning scales of which one
reads in wavelengths, whilst the other is
““ station > calibrated ; the left-hand knob
is a really useful volume control, and the
small knob just below the speaker fret is
used to effect tone control. An illuminated
opening to the left of the station dial reveals
a scale which is divided into ten divisions,
and over which a pointer moves when the
set is in operation. This is a * visual ”
tuning device, actually consisting of a
milliammeter connected in the- anode
circuit of the first (variable-mu H.F.)
valve. Due to the use of automatic
volume control, stations are hecard at
uniform strength over the whole of their

PRACTICAL WIRELESS

{ THE FERRANTI 7-VALVE }
i A.V.C. SUPERHET 4
i / « Gloria” Model !
dial * spread,” and thus it would be rather

difficult to locate the exact resonance point
by ear. And if this were nov done, a cer-
tain amount of * sideband cutting ”’ would
be inevitable. But the necedle of the milli-
ammeter shows a maximum dip at
resonance, and therefore perfect tuning is
child’s play to the most uninitiated by

simply rotating the tuning knob slowly
until the lowest reading is obtained. Whilst
mentioning the method of tuning it should
be pointed out that the process of. going

. from one station to another is simplicity

itself, and anyone who had never previously
handled a wireless set could not fail to
bring in upwards of twenty-five stations in
just about as many seconds.

An Interesting Circuit
The ecircuit arrangement is distinotly

. modern and has obviously been worked out

with much more than usual care—its
designer is to be congratulated upon a
very fine piece of work. Six Ferranti
receiving valves are used in all, and these
comprise three type V.P.T.4 variable-mus
acting as preliminary H.F., first detector,
and LF.; a type D.4 oscillator; a type
H.4D. (a new double-diode-triode) second
detector-A.V.C.-L.F., and a type L.P4
super-power output. The seventh valve
is a Ferranti R.4 full-wave rectifier. An

August 19th, 1933 A

unusual and extremely effective aerial
filter circuit is used, and this is normally
connected through a fixed condenser to
one of the mains leads, thus obtaining a

‘mains ”’_ aerial. When it is desired to
use an external aerial, however, it is only
necessary to connect the latter to a_plug
which is supplied and push this into a
socket at the rear of-the chassis. The first
valve, as was mentioned before, acts as a
preliminary high-frequency amplifier, and
it is to this that the A.V.C. grid-bias voltage
is applied from the double-diode-triode.
A separate oscillator feeds into the grid
circuit of the first detector, and is, of course,
tuned by onc section of the gang condenser.
Only a single intermediate-frequency valve
is employed and there is no doubt that
this is easily capable of giving all the
amplification that is required. The double-
diode-triode second detector is connected
in a more or less conventional manner, and
its L.F. portion can bc used along with
the output valve as a gramophone ampliﬁer.
A l-megohm potentiometer wired in the
grid circuit acts as a particularly effective
volume control on both radio and gramo-
phone. The double-diode-triode is coupled
to the output valve by means of a resistance-
capacity combination, and has a tone control
connected in its anode circuit. This control
takes the form of a .01 mfd. fixed condenser

and .5 megohm variable resistance joined in
series between the low-potential end of the
high-frequency choke and earth. The
control is more than usually effective and
really does permit of a perfect variation
of tone to suit all requirements. The
output valve is of the super-power type
and is a directly-heated triode having a
maxxmum undistorted output of about
2,500 milliwatts. Its filament is fed
from a separate winding on the mains
transformer, and grid bias is obtained
through a fixed potentiometer con-
nected across the speaker field winding
which is used as a smoothing choke.
Actually, this is the only choke used
in the whole receiver, and the fact
that it produces what might be termed
perfect smoothing is wonderful tes-
timony to the design of the power
supply system. The loud-speaker is
of the low resistance. type -and is
fitted with a hum-bucking coil.
Provision is also made for connecting
an external low-resistance speaker,
however, and the self-contained one
can then be put out of action by
rotating a small switch knob pro-
truding from the back of the
speaker frame.

The * Gloria *> on Test—Real AV.C.

We have put the * Glorla superhetero-
dyne through a series of “ aerial > tests,
and have nothing but praise for it. The
set was first tried without either an earth
lead or an external aerial, the only connec-
tion being that to the mains, and no less
than twenty stations were tuned in within
a few minutes. All of them were amply
loud to afford comfortable listening and
the volume control had to be used on more
than half of them, despite the fact that the
set was being used in a large room.
The very first test was conclusive proof
of the value of automatic volume control
in a powerful receiver such as this.
Practically every station received was at
the same strength, and one could only
differentiate between the locals and, say,
Rome, Barcelona, or Brno by the small
amount of “mush” which could be

(Centinued on page 743)
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7000000 people waited for it
C Q A made it possible!

The BATIERY Radiogram with the same
superb perfermance
as an all-electric
instrument . . .

Everybody covets a radio-gramophone — most of all,
perhaps, the 7,000,000 without electric supply. A
Columbia instrument is within their reach at last
—an instrument -with the power, tonal purity and
economy of its all-mains equivalent, Constant Quality
Amplification means purity at all volume. Self-
regulated Battery Life means H.T. Consumption in
proportion to the strength required for each note
and no more!

Send the coupon below for full details of this new
discovery and learn how easily you can own a CQA
Battery Radio-graph.

See these CQA models, and
the full Columbia range of
Radio and Radio-graphophones.

- SunniiScum | STAND 66
RADIOLYMPIA

Quiescent push-pull pemode ampl:ﬁ-
) cation.

Automatic lighting of appropriate scale
ifrom switch M.W..L.W. (and Gram.).

Permanent magnet moving coil speaker,
Marconi Valves.

Radio onlys CQA BATIERY FOUR Model 1001 11 gns.

Please send me fullest particulars of the new

tﬁe +* CQA Battery Radiograph or

C l b PY +% CQA Battery Four. % Cross out if not required.

RADIO & RAD'O_CRAPHOPHONES A it B B crchseald alioel

Name

Address... ..

MAGIC NOTES -

TRADE MARK

to Columbia, 98/‘”



MILLIAMP

t 0-6 milliamps
©-20 =
0-120

tested

Ease
Rapidity aund

VOLTS

0-6 volts
6120 .,
0-200 '»

r j0-10,000 obms
0-60,000
*0-1,200,000,,

Obtainable from all'radio dealers,
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Made by the makers of the famous Avometer.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO,.LTD., Winder House, Douglas St., London, S.W.1,
Telephone : Vicloria 3405-6-7.
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TRADE MARK

ACCURATE TESTING! .That has been practically
impossible hitherto, except with high-priced instru-
ments. But now the AVOMINOR provides an
expert’s instrument for everyome. It is an entirely
new departure; a small self-contained moving-coil
combination testing instrument giving accurate readings.
The AvoMinor is a smaller counterpart of the world-
famous Avometer. It has a similar degree of accuracy
and provides similar testing facilities.

It measures nine different ranges of D.C. milliamps,
volts and ohms—with the use of only one pair- of
i leads. It tests all types of receiving valves—all radio
resistance measurements, your H.T.,, L.T., Grid Bias
and Mains or Eliminator voltages. With the Avo-

Minor you can make any and every test
with rapidity, ease and a degree of precision

/ unobtainable before
-
: The Avo.llln.or& 6: _llgm and compact,

being 4" 3 1", Bach instrument
COMPLETE

with

t8 complete in a handsome case, together
with pair of leads, interchangeable
crocodila clips und testing prods.

OLYMPIA
STAND No

4/

If you do not visit Olympia, write
for fully descriptive Pamphlet.

The consistent specification of Clix
Components in the technical press is
eloquent testimony to the fact that
Clix can be confidently relied upon
to provide Perfect and Reliable Con-
‘ tact. Use Clix always and ensure
i

CLIX

highest efficiency.

Specified for the
1934
SUPERSET

Clix Chassis Mounting

VALVEHOLDERS
STANDARD TYPE

4-Pin - - - - 8d.
-Pin o meE=gdr
> Fin CLIX “AIRSPRUNG”
FLOATING TYPE
7-Pin - - - - V-
ANTI-MICROPHONIC VALVEHOLDER
. ’ An  outstanding  development in
4-P3n - - - - Y2 Valveholder design.
5Pin - . . . 13 POWERFUL LOUDSPEAKERS work-

ing close to valves throw off sound waves
which create distortion. This NEW
CLIX Valveholder is designed to absotb
all such vibrations, thus p i
distortion and prolonging the effective
life of the valve.
It is ideal for SHORT WAlyB wox:ki
of a

With the

@ You can examine over 30 Clix
Perfect Coniact components on

STAND 37
OLYMPIA
used in the construction the sockets are

Write for New Folder L N
“A Mntle£ of Comnection” 1 P e

LECTRO LINX LTD., 79a, ROCHESTER ROW, S.W.1.

1
1
|
|
1
1
[}
|
1
1
t
)
1
]
]
]
ANTI-MICROPHONIC, NON-METAL |
1
!
[}
I
1
1
I
1
|
1
1
1
1
i
'
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IMPORTANT.—Hivac Valves are
British Made in our own Factory.

HIGHLY RECOMMENDED

The Editor of * Practical Wireless "
said :—

“In actual use in standard receivers,
the valves were all very good ani
noticeably free from microphony.
Although these valves are cheap they
may be highly recommended.”’
WRITE NOW FOR THE HIVAC
t VALVE GUIDE (C)

It gives a comparative table of equivalent
/ high efficiency valves at low cost.

Here are some of the Hivac 2-volt Vaulves
Jor battery sets :—

Wi, H210~Grid Dct. or Oscillator in
Superhets.

I 4
L210—1st L.F. Amplifier or ‘Anode f ,6

“Tend Det.

D210—Special Det. with electrode} 5,6

internally shielded.
P220 —Semi-Super Power

PP220—Super Power valye 0 6 ,6
SG210—H.F.  Amplifier,

Low l.
current consumption,

VS§210—Vari-mu H.F. Ampliﬁer] 10,6
Recommended for the 1934 SUPERHET :
Hivac Types VS210 (10/6), H210 (4/6), P220 (3/6),

B220 (10/6).

Recommended for the ALL WAVE TWO
Hivac Types H210 (4/6), Z220 (12/6).
From all Dealers ; if any difficulty send P.O.
direct to us with name and address of a local

dealer,

VIVAC -

YHE STENTIERC_OVTH
VALVE

NS

N

|

BIGH VYACUUM
113-117 Farrivgdor

VALVE (o, Ltd,,
Road, E.Cl.

RN
AY
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A Handy Tester.
FOR finding breaks or shorts in low
resistance circuits or components (ex-
cluding valves and fuses) the simple tester
shown in the accompanying sketch, will
be found useful. It consists of a 4.5 volt
battery to which is fitted, by means of a
tin strap and ‘two screws, a wood panel
(about 2ins. square). Upon this are
mounted two terminals and a bulb holder,

N

LONG
TESTING

WirRes

1.

i

LR

i

i

i

A handy circuit fester.

with a 3.5 volt bulb connected as follows :
one terminal to holder ; holder to battery;
and battery to remaining terminal. Flex
leads with wander plugs as prods connected
to the terminals complete the instrument.
The lamp, by glowing or not lighting,
indicates a short, or break, etc., as the
case may bc when prods are suitably
placed in circuit or upon the terminals of
the component.—J. G. SiMpsoN (Durham).

A Home-made Gas Soldering Iron
HE sketch shows a home-made gas-
goldering iron which will prove useful
for soldering wires in wireless set construc-
tion, as the bit keeps tinned for quite a
long period. It is quite simple to make
if anyone has an old or spare gas-burner
and piece of copper for a bit. I utilized
a spare soldering-iron bit, the bracket for
holding the bit was made of sheet iron,
S4in. by liin. by 1-16 in. thick. The bit
is made to swivel so that it may be used in
most awkward places—E. L. CrairkE
(Somerset).

A Simple Cone Cutter
-LL that is required is a piece of hard-
wood about 1ft. in length and at
one end screw (at an angle) an old (Gillette
type) safety razor blade.

AIR REGULATOR. GAS REGULATOR

GAS
== BURNER,)
BIT COUNTERSUNK  SCREWED

HERE | WASHER.,

A home-made gas soldering iron.
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‘THAT DODGE OF YOURS !

Every reader of * PRACTICAL WIRE-
LESS’’ must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-O
for the best wrinkle submitted, and for every
other item published on this page we will pay

f-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS.”
George Newnes, Ltd.,, 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be originall Mark I
envelopes  Radio Werinkles.”” Do NOT !
enclose Queries with your Wrinkle. | H

v

Then about 6in. from the end nearest
the cutter make a series of holes 1-16in. in
diaineter, and about {in. apart. To operate
this gadget, secure the cone parchment
on the drawing board, or table top. Get
a small hatpin and place it through the
hole in the rod, parchment and drawing
board. Place the right-hand on the centre
pin to hold the device steady, and with the

left hand describe a circle, applying a little

pressure on the latter.

I have cut quite a number of
cones in this way and T find that
with one turn the centre comes
out quite clean, without any steps

and jumps one gets by using the scissors.
—J. ATHERTON (Wales).

Two Simple Switches .
LTHOUGH efficient switches are at
present rather cheap, the following
will be found very useful, and qguite a
number may be made on a strip of ebonite
taking up little space.
All. that is required for each switch is

1 three cheese-headed bolts and four nuts to

fit same, a piece of scrap brass, and the
ebonite mounting. .

1 Clean
EXTENDED TO TAKE NIPPLE OF FLEXIBLE  the ebon-

TUBE. P

ite and
drill three
holes in
Iine so
that when
the two
outer
SCTEWS are
fixed
there is
enough

tween
them to
clear the

AT ATEAD o . o SR

space be- |
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middle screw, the
hole for the latter
should be tapped,
and in the slot of
this screw should
be soldered a piece
of brass to form a =
handle. : Connec-
tions are easily un-
derstood from the [C
drawing. The con- :
nectioniscompleted | < =
by screwing down
the middle boltuntil ==
its head makes tight
contact with the
other screws. -The
second can be used
as a wave-change
switch or change-
over switch when
testing transform-
ers, etc.

The sketch show
all the necessary
details. The sup-
ports B are of sheet
brass’ about 1}in.
long, and %in. wide,

Details of

change switch.

the

wave-

the two contaects
H and HI are of
* springy >’ brass
of similar dimen-
sions, in all cases
the outside screws
are used to clamp
the connecting
wirc. The parts
A and G are of
wood, the latter

measuring  1}in.
- long, lir wide,
cone culler, and $in. thick,

these should be
soaked in melted
wax. Two pieces of sheet brass }in. thick
arc bent at right angles to’'form the parts
D, these are fastened to the wood G by
the screws E which make contact on H
when the switch is turned : : the screws
C also fasten the brass and also form an
axis on which the wood G rotates.
The two screws marked F are to prevent
the contacts from the waxed wood, while

(Continued overleaf)

CHEESE HEADED

THIS HOLE
TAPPED.

% % %)

An ingenious On-Of Switch.
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RADIO WRINKLES—
(Continued from previous page)
the scraping action keeps the contacts
clean. Any arrangement can be adopted

for a turning handle as J.—J. G. Brack
(Sunderland).

BRASS

WASHER. NUT

i
/

nuseeR. || musser. RVBBER|| RUBBER
[<—PANEL.  PANEL-
COMPLETE METHOD OF ASSEMBLY

An insulating dodge.

An Insulating Dodge
A GOOD dodge for insulating terminals
on metal or wood panels is shown in
the sketch on this page. Take a piece of
fairly thick rubber tubing which will slip
easily over the terminal thread, and cut it
o0 as to leave about }in. on each side of
the panel, push terminal through, and slip
on a brass washer and nut. As the nut is
tightened up thc rubber on each side of
panel will bulge out, forming an insulating
washer.—FRANK OeDEN (Stockport).

Preventing Frothing in Old Accumulators
"ROTHING in old celluloid accumu-
lators, which is frequently a very
great source of annoyance, may be cured
quite easily and simply by the following
method. There are certain organic chemi-
cals which are used by chemists to prevent
frothing in certain chemical processes,
these act by virtue of their property of
lowering surface tension. I have recently
carried out some experiments to ascertain
the action of Caprylic alcohol (one of the
higher alcohols, relatively non-volatile) to
ascertain whether it has any action on
celluloid, and find that it is inert to this
substance. Finding that there was no
solvent action, I therefore added a small
quantity to each cell of a six-volt accumu-
lator in which frothing had become so bad
that the acid used to froth over and form
considerable pools long before the battery
was fully charged. The result was a
complete success, the existing froth visibly
breaking up. Since then I have had no
further trouble whatsoever, and can very
strongly recommend the method to any
other reader who has a frothing accumu-
lator. The quantity of Caprylic alcohol
required is very small, sufficient only being
required to form a thin layer over the

~ PRACTICAL WIRELESS

surface of the acid in the cells, and only
amopnts to three or four drops per cell
according to the size of the battery.
Caprylic alcohol may be obtained from
laboratory supply agents, or from any
chemist by ordering. I would recommend
that only a small quantity be purchased,
say about 1 to loz., as at most it will only
be necessary to add the appropriate
quantity once every two or three months.
—K. P. GiLes (Manchester).

A Novel Pocket Wireless Tester
HAVE found this simple tester very
convenient, owing to its size, for
continuity tests, where resistance is not
high, and for detecting short circuits, ete.
It is housed in a matchbox and consists
of one penlight dry cell, 1} volts, and a 1.5
fuse bulb, these are soldered in series by

A useful pocket wireless tester.

a short length of flex ; two flexible lcads
about 6in. in length fitted with wander
plugs emerge from one end of the box, no
holes are required, neither does it prevent
the box from being closed ; for when the
circuit is made by contact of the plugs to
the part requiring testing, the light from
the bulb can be inspected by looking
through cover of box.

When not in use leads can be wouqd
around box so that plugs do not come in
contact with one another, and held together
by a small band of elastic.—R. GILL
(Guernsey).

sepue

FORD' IGNITION COIL

"‘ Fraas Ly

SYHALITY VLI FOONINILS 340

by e Sl i

'
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Cl. 8 m/d. incorvorated inside the ** Ford™

coil. C2. 6mfd. C3. 6mfd. C4. 4mfd,
C5. 1 mfd. (optional). L.F. Chokc 40 Hy.
H.F. Choke ordinary.
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glorified ver-

sion of the split
anode adaptor,
but has the ad-
vantage of be-
ing able to be waoe
used with any 4
type of set,
A.C. or
battery, and
no matter how

much  room
there is to
spare  inside
the cabinet

(the snag gen-
erally experi-
enced with
theusualtype).
—GEORGE A.
Ley (North
Shields).

High Tension from ‘¢ Ford >’ Ignition Coil

(Old Type)

BTAIN an old “ Ford > spark coil at
any Ford garage, and on it will be
found three brass segments, as sketch.
Scgments Nos. 1 and 2 are output—A.C.
Segments Nos. 1 and 3 are input—L.T.
The side of wooden case must be opened to
disconnect the wire that joins contact-
breaker to segment No. 1 (taking care to
leave the other wire from the secondary
winding connected to No. 1). Bring out
the wire from the contact breaker, calling
it No. 4, leaving segments Nos. 1 and 2 for
secondary only. Connect up to * Westing-
house” metal rectifier, as shown in the
circuit diagram.

Smoothing may be carried out with the
secondary windings of an old L.F. trans-
former, if on hand, instead of a L.F. choke.

The hum on the speaker when worked
off this unit is less than the average A.C.
mains set. The consumption of the spark
coil from a 2-volt accumulator is approx.
.4 amps. Output in high tension D.C.
is about 60 to 80 volts, 10 milliamps on
2-volt low tension input. The voltage can
be regulated by tightening the nut on the
contact breaker, causing the trembler to
vibrate faster.

« A larger voltage and current can be
gained . by using a 4-volt input. As this
unit makes a buzzing noise when working,

A universal adaptor.

(Continued on page 768)
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Details of the brass segments.

metal rectifier diagram.



August 19th, 1933 ) PRACTICAL WIRELESS 71

ONTOPAT /¢
OLYMPIA | § 3

MADE IN ENGLAND

NATIONAL RADIO EXHIBITION, STAND No,92

Adut. of The General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2.



HE advantages of Class B working
are by now well known, and in
addition to the immense amplifica-

tion which is afforded, not the least
important detail is the fact that no grid
bias is required for the Class B valve.

‘PRACTICAL WIRELESS
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which enables this battery to be finally
discarded, and which also ensures that the
driver is correctly biased, no matter how
run-down the H.T. battery has become.
Not only this, but I have incorporated the
very latest in tuning arrangements, namely
an iron-core tuning coil. Still further to
aggist in developing a receiver which may
be built by the home-constructor, and which
may compare both in appearance and
performance with the factory-built set, I

Tone Control
(A el

-1

Jone

Contro!  Radeo-

Fotheler Gram. —F
Smelch

Drever
7ransfore.

|

= A il [ -Lf/o N
| P | STy -,
2 [ YT [ 1 /- <
Shés
= CIRCUIT DIAGRAM OF THE AUTO-B" THREE.

Values of components are :—Cl, C4 and C5,
C6 and C7, | mfd.; C8 and (9, .01 mfd. ;
4 megohms ; R3, 250,000 ohms ;

Not only does this avoid the constant
attention which is required to maintain an
output valve at its correct working point,
and so avoid distoition due to overloading,
ete., but it ensures that the valve will work
at its best without any aid from the listener.
Thus, this valve delivers the very best so
far as quality is concerned. Unfortunately,

0001 mfd.; C2, .0005 mfd.; C3, .0003 mfd. ;
C10, 8 mfd. ; electrolytic; Rl, 2 meg.; R2.

R4, 500 ohms ; R5, 25,000 ohms.

have utilized a pressed steel chassis. The
result may be seen from the illustrations.
It is the last word in home-constructed
sets. Range, selectivity, power, and purity
are the four principal features, and when
you add to these ease of construction, you
have some idea of what the Auto-“B”
means. Before commencing the con-

‘Every Home Constructor Should Build This Class B Receiver, which is
the ‘First Class B Set to Use Automatic Crid Bias. By W. J. DELANEY

structional notes, I must ask you to
examine the theoretical circnit, although if
you are one of those keen amateurs who,

Mr. W. J. Delaney, the wellsknown Radio
. Authority and a member of the Technical
Staff of ** Practical Wireless.

unfortunately, cannot yet fully understand
this type of circuit I must ask you to skip
this section and pass on to the actual

constructional details,

however, it has to be

“ dgven,” or, in other 12" The Circuit Details

words, used in con- | ., The arrangement of
julr;ictﬂon i\lvlith a vialve the tuning gcoil will,
which will supply a no doubt, attract
certain voltage to the 8" attention, but this has'
et whieh s to bo =/ Aeactior e Colere
used, and this valve— Wave ch ange o Al Condterser o gives in a single coil a'
known tgts tﬁm "(géiver” Sl C)?) 6" Y r' 2 degree of selectivity,
—is .of the ordinary I which hithertohas only
small-power type. 1t J / ' 72177()79 been obtainable with
does not, therefore, Cornnceriser two tuned cireuits.

possess the advantage
of requiring no biasing
potential, and in all

The special iron-core’
which is used enables
the coil to be built

previous Class B 13 0 on most om

receivers this import- |- ,,J Jone CO/?Z' 70( | 494 lines, and at t.(}:le sgi(:g
ant but troublesome 2 Aol meter ! time permits of the
grid bias batten:y has i 6" »4 rather unusual circuit
had to be retained— B arrangement. Within'
simply to ensure that 3;4 Or-OFf a few miles of, the
the Class B valve was 4 /4” 2 Ot {eh Brookmans Park
fed with an undistorted L) 3 : transmitters these
signal by the driver }" stations are confined’
valve. In the Auto- }. ™ T * 3 “ to only two or three'
‘“B” Three I have been 4 L ' — &£ degrees, and when the,

successful in incorpor-
ating a  principle

Panel Lay-out for the Auto-“B" Three.

local station is situated
more than six or seven
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miles away you will find that one
degree will eliminate it. An ordinary
grid leak detector circuit is employed
for the first stage, and = this is
coupled to the first L.F. (or driver) stage
by means of one of the latest tone-control
transformers. This gives a high degree of
amplification, but also enables the tone of
the reproduction to be varied from maxi-
mum high note to maximum low note. This
control is exceedingly smooth in its action,
and it enables the organ to be reproduced
with all its richness, or the spoken word to
be delivered with a crispness which is not
usually obtainable from a receiver not
adapted for tone control. The usual driver
transformer is used for the Class B
stage, and the actual output reaches the
order of 2 watts. The automatic biasing
is carried out by the usual method of fitting
a special resistance in the high-tension
negative lead, but as the current from the
Class B valve. varies according to the
volume or type of music received, it might
be thought that the grid bias voltage
obtained through the resistance would also
vary. This, in fact, does occur unless
certain precautions are taken. In this
receiver I have included a large-capacity
electrolytic condenser (actual value, 8 infds.)
across the high-tension battery, and whilst
this acts as a perfect reservoir and so
ensures that a steady current is delivered to
the biasing resistance, the association of
a decoupling circuit with the biasing
resistance maintains a constant voltage
for the driver valve. It might at first be
a little obscure how such a device can
function satisfactorily, but I can readily
dispel any fears you may have, and can
assure you that it does work. If it did
not it would not have been incorporated
in one of the famous PracTicAL WIRELESS
Guaranteed Receivers. So much, then, for
the circuit details. .

The Consiruction )

It will be seen from the list of components
that a special chassis is employed upon
which to build up this receiver, and this
chassis is made from pressed steel—not,
aluminium, It is thus perfectly rigid and
substantial, but rather difficult to work.
Accordingly, Messrs. Burne Jones supply

it ready drilled for this receiver, and you

must make quite certain that you order it
correctly and thus avoid any disappoint-
ment due to difficulty in mounting the
components. For the same reason it is

‘essential to purchase the actual parts which
1 specify. When you do this you will be
enabled to build a receiver which is an

PRACTICAL WIRELESS

REACTION CONDENSER

ELECTROLYTIC
CONDENSER

CLASS"B" VALVE

LS~
Our artist’s impression of the Auto-"B"" Three.

exact replica of the original, and therefore

it is certain that you can duplicate the -

results which I obtained. It is quite possible
that the receiver would work with com-
ponents having similar characteristics, but
of different make. As, however, the

receiver illustrated has been tested and !

found to give certain results, we are able
to guarantec it, and this is your safeguard.

You must remember, however, that if for |

any reason you use some part which I do
not specify, the receiver cannot come
within the conditions of the PricTICAL
WireLEss Guarantee. Your actual eon-
structional work is also simplified by using
the specified parts, as it will be found only
necessary to pass bolts through the holes

in the component and chassis, and tighten | T.

up a nut on the end of the bolt. There are
no holes to be drilled and no time to be
wasted in making certain that
each part is in its correct position
and will not foul some other part.
The two transformers appear
very similar on this drawing, but
you should notice that the driver
is the red one: do not get these
interchanged or the receiver will
not work, Bolt these two parts
down first and then proceed to fit
the H.F. choke, fixed condensers,
B and terminals. Now attach the
i coil, after removing the knob
from the spindle and fitting the
small thick portion of the spindle
on the rear of the panel. You
will note that this enables the
knob to bhe attached and then
prevents the switching rod from
being withdrawn. Bolt up the
variable condensers, fix the reaction
condenser to the panel, and finally
fit the large electrolytic condensers
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TUNING CONDENSER

1RON-CORED TUNING COIL

ORIVER VALVE

DETECTOR vaive

AERIAL 4
\ AERIAL 2
EARTH

PICK-UP
RADIO-GRAM SWITCH
PICK-UP

BATTERY CORD

This will hold quite firmly in the large hole
provided, and the spring washer should be
placed between the locking nut and the
under surface of the chassis. This part of
the constructional work should not take
more than half an hour to complete, and
you are then ready for wiring-up.
(Continued overieaf)

LIST OF COMPONENTS FOR THE
AUTO-“B” THREE

O?e - l;‘lagnum " Auto-“B’ Metal Chassis (Burne

jones ).

One .0005 mfd. Variable Condenser with Vernier Dial
(Telsen).

One .0003 mfd. Reaction Condenser (Telsen),

One Type * F.5 " ¢ Ferrocart ”’ Coil (Colvern).

'wo 4-pin sub-baseboard Valve-holders (Clix).

One 7-pin sub-baseboard Valve-holder (Clix).

One On-Of Switch (Busby). f

One ¢ Toco’’ 4-1 L.F. Transformer (Multitone).

One Graded P i Maulti 4

One Class B 1-1.5 ratio Driver Transformer (Multi.
tone).

One 8 mfd. Electrolytic Condenser (Peak).

Two 1 mfd. Condensers (Peak).

Three .0001 mfd. Type ‘M ?” Condensers (T.C.C.).

Two .01 mfd. Condensers (Peak). .

One Type “ L.M.S.” H.F. Choke (Graham Farish).

One 2 megohm Grid Leak (Dubilier).

One 250,000 chm Resistance (Erie).

One 25,000 ohm Resistance (Erte).

One 500 ohm Resistance (Erie). .

EightT,rebla Duty Terminals Marked “Acrial," “Aerial

2,

“ Barth,” *“Loud-speaker+,” “ Loud-
speaker—,” “ H.T.+,”’ Two * Pick-up” (Eelex),
One Four-Way Battery Cord (Belling Lee).
One 210 det. Valve (Cossor).
One 215 P. Valve (Cossor).
One 240 B. Valve (Cossor).
One Auto-B, Cabinet (Camco).
One “ Sonette ”’ Loud-speaker (Amplion).

One 120-volt Annodex Class “B"” H.T. Batfery
{Smiths), ¥
One 2-volt 40-Ampere Hour L.T. Accumulator

(Smiths).
One Coil Glazite. iy
One Length Receptru Screened Down Lead (British
Radiophone), o
One Filt Barthing Device (Graham Fatish).
One Toggle Switch (Type'460) (Becker)



{ wire,

the

nut.

A view of the under-side of the chassis showing the few components

which have to be attached.

(Continued from previous page)

In order to save disappointment or
«ggravating difficulties at a later stage it is
as well to carefully check the receiver at
this stage. Above all, make certain that
the transformer which in the wiring
diagram on this page is marked * Tone
Control L.F. Transformer” is the black
one. Also make quite sure that the
locking nut on the rear of the termmals is
sufficiently tight to prevent the terminal
working loose when attaching the nut
which holds the wires in position. A small
spanner is ideal for this purpose, but do
not overdo the tightening process and
fracture the paxolin strip. It may seem
rather a waste of time to mention these
small points, but when you are constructing
a receiver you do not want to have the
trying experience of having to remeove
some wires or components because a nut
"has come loose. The construction of a
receiver should afford pleasure, and there-
fore a little time should be spent in ensuring
that the pleasure will not be marred by
trivialities such as I have just mentioned.
The wiring may now be commenced.

Wiring

If you examine the wiring diagram on
this page you will notice that there are a
number of components which are not fixed
to the chassis or any of the other
components by screws or bolts. The
two .0l condensers, for instance, are of
the tubular type with wire ends, and
these wires are used for connecting pur-
poses. The resistances, too, are attached
in their correct positions by a similar
device. Carry out the wiring in a sys-
tematic manner, that is, wirc the
filament leads first of all. Take a length
of the Glazite and cut it to the exact
length, afterwards baring the ends and
the small portion in the centre where
contact is made with the valve-holder for
V2. Next wire the leads from the trans-
formers, then attach the fixed condensers
and resistances, and so on, crossing cach
wire through on the wiring diagram with
a blue pencil, or otherwise making some
indication to avoid the omission of a wire
or a wrong connection.

It will be noticed that in one or two
places soldering has to be resorted to, but
this should not deter you. Soldering is not
difficult if you remember to keep the iron
really hot (not red-hot) and make certain
that it is clean by rubbing it quickly over
a piece of emery-cloth before applying it
to the work. The slightest trace of flux
and cleanliness will ensure that the solder
runs in a neat blob very quiekly, and you
will find that the wires may be soldered

PRACTICAL WIRELESS

and the
ponent attached
to a terminal,
for instance,
quicker
bending a loop
in a piece of
removing
a nut, placing
the loop over
terminal,
and .then re-
placing and
tichtening the
As, how-
ever, there are
only one or

com-

than

e3sarys

connections ;

ing receiver.
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two [points where_soldering is neccssary
it should not be shirked. It won’t take
a minute and it is, unfortunately, nec-
When all the wiring has been
completed, using the wiring diagram or
theoretical circuit as a guide, the receiver
is ready for testing, but I-shall defer
these instructions until next week.
the meantime, carefully check over all
tighten up all nuts
tight as possible with the fingers (do
not use pliers or you may strip the threads),
and wipe away all traces of flux which
may remain upon the soldered joints.
Next week I will give you operating in-
structions and a test report of this interest-

@ Wavechange @
Swelch

. H’ W e 8 L hY

[ — "~ i

- 0003 MFal
Reaclion
COndense,:

)

E Mt S=
£lectrolytec .

Con alenser
Chassés Earchea

7unea Gria Codl

7unéng Condlenser

<0005 MF

%?,‘Z,:” waalo-Gram.
LS5~ MIF L5— ey i LY, £ As a4
=p = R} = =p e =p
'.:_ 000 M
s,
/ 7 3
© ) /[ olF |, Earer 000y v @O
J 7o £arcs 2
Qar 00
i Onms LHeo.|
- ]
N / [Orever o = °P/
£ W= : rang S| 7one Control |7
Ly 4?/ 43 wr | E & ;_ -
~ S S rQns. s
= 96| | M |IMF ol T
AL o , °|I" ;
3 o) | O \
nu o
7 S}sl,ooo -900r
7 250000 Screenea ms
/}z;/sulg ting Eardh Ohms HECh0ke
as/ter LT 6
CE . s fen o S
Condlenser @ Swreteh Srcte Potmeler
S T —
T

b

T

Top and sub-chassis wiring diagram of the Aute-"'B " Tkree,




PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



PAGE MISSING



August 19th, 1933 PRATTICAL ‘WIRELESS

By H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc.{Hons.), A.C.Gl, DIC, AMLEE

NE of the joys of constructional
radio is that, providing the
original desxgn of your re-

ceiver is reasonably good and that
high-class ““ key "’ components are
incorporated, it is usually possible to
make additions or alterations from
time to'time in order to take advan-
tage of the improvements and new
devices which radio manufacturers

bring forth with such regularity every.

season. In fact, a home constructed
radio set need never be considered as
absolutely completed—parts may
have to be removed or renewed, and
others added, and even, eventually,
little or nothmg of the original
instrument may remain—but it can
always be up to date.

Surély no better opportunity has

A

E
1©.0]

GRID LEAK € LF
CONDENSER

o

TUNING COIL. 3

o

OO

RAN SFORMER

@0@0

BATTERY

First Plan

Your best plan in these circum-
stances is to convert the set into
o screened grid, detector and pen-
tode combination. The screened
grid high frequency valve will give
added range and improved selec-
tivity, and the use, of a pentode
output valve will not in any way
reduce the volume of sound, The
exact way in which to tackle this
problem depends upon the original

s P L

design of the set. Usually, however,

WAVE SWITCH®  TUNING CONDEMSER

REACTION CONDENSER,

LS.

it means the purchase -of an addi-
tional coil similar to the original
‘tuning coil, a variable condenser of

y F.C.

C .
lo ol BY‘PAS!COND

AERIAL
TUNING COw

~  [0.0]

NFC.

HFCDJ&.IM

l-F RANSFORMER

.0005 mfd. capacity and a few minor
components to be noted later, Space
must be found on the left hand side
of the panel for the new tuning con-

occurred in any other radio season
for improving the performance of an
old receiver than today, for the de-
velopments produced this year are of
outstanding fechnical interest, and,
when properly applied, result in
really substantial improvements in
‘actual performance.

CONOENSH\ .

denser, and on the left of the base-
board for the new coil. This may
mean the re-arrangement of most
of the components, as adequate
screening of the HLF. circuits must
- be provided. Fig. 1 shows the usual
layout of a detector and two L.F.
set and a suggested layout-for the
converted receiver, while Fig. 2
shows the theoretical circuit of the

Originally Ideal, Now Obsolete

It would be impossible to do more
than make the barest suggestions for
improvements if any attempt was
made to deal with every type of
radio receiver. 1 propose, there-
fore, to confine myself to a few of the
more typical sets, and those, moreover,
which, on account of antiquated design,
gtand more particularly in need of modern-
ization to enable them to cope with: 1933
broadcasting conditions.

Probably the type of receiver which,
even to-day, is most commonly found, is
the battery-operated three-valver, com-
prising a detector and two low frequency
stages, the last being

o HTHY

a super-power valve.
In its day, this form
of receiver was the
ideal set for home
construction—simple
to build, giving ade-
quate volume on the
local stations, and
‘capable, under aver-

omp Lmu.
1 CoND MRS b
1 ! o a«mav
= .
WAYE SWITCH ASRIAL rumr«. HETUNING REACTION dono:nsen
CONDENSER CONDERNSER -

. Fig. 1, (Above}—The usual lagout of a detector and two

L.F.,” and (below) a suggested conversion.

modemlzmg a set of this sort. If you are
living more or less in the shadow of one of
the main B.B.C. transmitters, your trouble
will be that the set is not sufficiently selec- !
tive to permit the local programme to be
cut out when you wish to receive distant
stations—and you may even find some diffi-
culty in separating the National and
Regional programmes.

set as modermzed The use of

“ canned ”’ coils and a metallized
screened gnd valve will overcome
the screening difficulty, especially
if a tuning condenser be employed
for the H.F. stage. This conversion does
not envisage ganged tuning which would be
impractical if, for reasons of economy,
only the essential additional components
are to be used. A more ambitious conver-
gion, of course, would mean the scrapping
of the original coil and condenser, and
putting in matched coils and a ganged
condenser—in which case the only original
components to be retained would be the
detector valve and

HT+3. one of the original

— — w2, Jow frequency inter-

valve couplings |

Second Plan

It may be, hows
ever, that you are
situated at some con-
siderable  distance

age conditions, of
bringinga good num-
ber of foreigners.
Under present-day
conditions, however,
it falls far short of
perfection in many

directions. /, :
There are two =
alternatives for

from your local
station, and that you
do not feel the need,
of a high frequency
stage—either be+
cause, owing to your

l—-)N.T.-
e LT -

favourable situation,

LT+

Fig. 2.~The thesretical circuil of the set. shown in Fig. | modernized.

you can receive a
few foreigners free
from interference, or
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Fig, 3.—A-tgpical’ Class B set; although there are many variations.

because you -are mairly interested in your
local programmes. In that case, you might
considér éonverting your old three-valver to
Class B output. The effect would be that

you would be able to obtain greater

volume ¢han ever when required, or al-

ternatively you could obtain the same or

greater volume with less risk of distortion

on loud passages of music, while at the

same time, your high tension consump-

tion would bé restricted to the econamic

discharge rate of a small high tension

battery—a great economy.

Such a conversion is thich simpler,
though no cheaper than the conversion to
high frequency amplification. To begin
with, the detector and first L. stage need
no alteration, except. that the first L.F.
valve will have to be changed to the type
recommended as the ‘ driver ” valve for
the particular make of Class B valve you
intend to employ.

The second low frequency transformer,
however, will thave to be replaced by a
special Class B input transformer with
a centre tapped secondary. The output
valve-holder must be changed to one of
the seven pin type, and, of course, a Class
B valve will be wanted for this stage.
Then you will require a special Class B
output transformer or choke, and one or
two smaller components such as grid
stopper resistances and a small fixed con-
denser and resistance to shunt across
the output transformer primary.

Fig. 3 shows a typical diagram for a
Class B set, but there are several variants,
and you will be well advised to employ
the particular circuit recommended by the
maker of your Class B valve. Usually
there is sufficient-room in the average de-
tector land two L.F. receiver cabinet to
accommodate the additional output trans-
former so that little if any alteration to the
original layout will be needed.

Of course Class B can be added to any
type of battery set—say to a H.F., detector
and L.F. set, but in receivers of this type,
especially if of fairly recent design, there
may not be room for the additional com-
ponents. It will then be best to use the
existing output valve-holder for the driver
valve, and to.accommodate the Class B
valve with its input and output trans-

formers in a separate unit.

Another Suggestion

Another type of hattery operated set
which could do with a liftle modernizing
to-day is the simple two valver comprising
detector and output pentode. If the set is

but it might be considered worth while to

Now for some drastic schemes of
modernizing. Is your present high
frequency valve of the “straight”
scrcened grid type ?  If so, and you
LS want to be right up to date, why
not change over to a variable-mu
valve. By doing so, you will pro-
vide your set with a very handy
method of volume control, and at
the same time means will be
available to avoid overloading the
H.F. stage when listening to power-'
ful local transmissions. You will, of
course, have to purchase the
variable-mu valve—remember the
prices of these valves have recently
been substantially reduced—and a
20,000 ohms potentiometer for
applying variable grid bias to this
stage. That is all the expense, and

HIH

LS.

the two diagrams reproduced in Figs. 4 and

dismount the whole of the tuning system, | 5 show the very slight circuit alterations

and to turn the set into a two-valve low-

T — HT.+

HY+
H.FC.

TO
|——>qu0
COUPUING.,

= | T~

t——>LT+

Fig. 4.—An ordinary S.G., H.F. stage.

HT+

H.FC

HT+

s

LT+

Fig. 5.—Converting Fig. 4 to variable-mu working.

frequency amplifier using the original
detector as L.F. stage, and fitting the output
stage with a larger valve of

the super-power or even Class /
B type. Then a separate de- '
tector unit, comprising screen< | =
ed grid valve and detector
could ‘be built and the two
coupled together with, of
course, a changeover switch to

f——romneo

. COUPLING,

HEC.
250000 y

which are necessary.

So far I have said nothing about the
modernization of A.C. mains sets, princi-
pally because the average mains set is
more up to date than the average battery
set. But there are one or two directions
in which improvements can be made
without very great cost. For instance, &
variable-mu H.F. valve can be substituted
for a straight screened grid valve with
advantage. This necessitates an alteration
to the arrangements for obtaining the
screen voltage and the provision of vari-
able automatic bias. Most valve makers
have their own pet scheme for this, but
the fundamental circuit is given in Fig. 6.
The actual values of the resistances vary
for different makes of valve, but the
figures given in the diagram are the usual
values. by

As an alternative, you could replace
your screened grid valves by high fre-
quency pentodes. Probably you will have
to make no other change than the valve
substitution, although for optimum results
the values of the screen and biasing resist-
ances may have to be altered; but here
again, you must be guided by the recom-
mendations given on the instruction leaflet
enclosed with your new valve. )

The notes given in this article do not
pretend to be comprehensive, but cover the
more urgent needs of some of the oldest
yet commonly used types of set.

>HI+250.

3 TOHF
COUPUNG.

i+

permit of gramophone repro-
duction with a pick-up. There
is a good deal to be said for
this two unit plan of construc-
tion. In the first place, it is
seldom that both the high
frequency and the low frequency sides
of “your set require rebuilding at the
sarne time, so if you wish to modernize
or alter your H.F. side, it is a simple
matter to uncouple that unit and sub-
stitute a temporary detector—a single

110000n

— 5]

5 :
] FixED BiAS RESISTANCE

DCPENDING ON TYPE L
VYALVE .

—JvL]

= - HT=

Abuilt into a small and compact cabinet,
there is little which cah be added to it,

valver or even a crystal set will doat a
pinch, while the alteration is being v;-

‘Fig."6.—A fundamental circuit for a
made,

“variable-mu driven H.F, stage.
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Sh%WCHARGED

WITH POWER!
of the modern radio set. And no battery

is so densely packed with power as

the Grosvenor,

For, by the Grosvenor process, MERCURY
protects the all-important zinc cells against
corrosion.  So long do the cells last that, to
use them up, they are crammed with exira
chemicals by hydraulic pressure.

s

That is why Grosvenor batteries give such
astonishingly long life.  For sheer value-for-
money, try Grosvenor next time, and see for
yourself |

sM ERCURY

means ENORMOUSLY
INCREASED LIFE

Also long-lasting Grosvenor
Mercury Batteries for Torches,
Pocket and Cycle Lamps.

Grosvenor Mercury Batteries
are made in three grades for
every Radio need.

Grosvenor Red Line
5/6 to 11/~

Grosvenor Brown Line

6/~ to 15/6

Grosvenor Blue Line

7/~ to 20/~

GROSVENOR  ELECTRIC BATTERIES LTD.
2-3 WHITE STREET, LONDON, E.C2

Works : WATFORD, HERTS.
Telephone : METROPOLITAN 6866 (3 lines).
'Grams : GROBATCOY, AVE, LONDON.

A WONDE RFU

AMPLION SONETTE

Only just left the Factory, but here
it 1s, used and specified in the
PRACTICAL WIRELESS “AUTO B
THREE.” The name Amplion was a
sufficient guarantee.

The Sonette is the junior of the
Amzplion range, its performance will
amaze you, the price you will hardly
credit. Perfect in every detail, and
fitted with a universal transformer
for use with Class “B?” and all other

modern output valves.

Make sure you get the right one—the
Amplion Soneite, price 27/6.
OTHER AMPLION COMPONENTS SUITABLE FOR THIS RECEIVER INCLUDE
“B” Driver Transformer, 9/6d. Binocular H.F. Choke, 4/6d.

“ Plastape ” aerials, earths and extension wires.
Send for illustrated leaflets,

AMP

AMPLION (1932) LTD., 82/84 ROSOMAN STREET, LONDON, E.C. l CLERKENWELL 5440-1




Lifts for Radio Sets will Reduce Fatigue
ONE of the greatest labour problems in

the construction of modern radio
receivers is the fact that the operatives
have to bend their backs whilst assembling
many of the components of the chassis.
It is hoped that an invention of one of the
operatives in the works will result in much
saving of fatigue for the staff, especially
in the hot weather. The operatives will
now be able to work without bending
by the use of many hundreds of lifts,
which are believed to be the first of their
kind. They have been made in the
H.M.V. cabinet factory and comprise
small platforms which may be raised or
lowered through shafting and gears by
wheels similar in appearance to the steering
wheels of cars. In future, when
the operatives are making ad-
justments to the lower parts of
the . receivers, the lifts will be
left at their maximum height,
and as the girls gradually work
npwards, so the lifts will be
lowered, and thus the work will
always be at their eye levels.
There have just been 1,100 addi-
tional operatives taken on in the
““His Master’s Voice” factories
at Hayes, where over 8,000 men
and girls (excluding the adminis-
trative staff) are now working at
top speed on the manufacture §
of radio receivers, radio gramo-
phones and records.

New 10 kW. Transmitter for
Japan !
THE Japanesec have been
studying our system of
Regional Broadcasting for some
time, and have become great
.admivers of the idea.
they have become so intrigued
that they are going to copy
the system and have arranged with the
Marconi Company that their station
at Osaka be fitted with an additional
transmitter, to work simultaneously with
the present trinsmitter, also a Marconi
instrument. - The new station will consist
of a Marconi P.A. transmitter of 10 kW.
output, incorporating a low power modula-
tion system. With such a low power it is
doubtful if either of these stations will
ordinarily be heard in this country, so
accustomed have we become to listening
to giants sending out 75 and 100 kilowatts,

n fact,. Here a girl can be seen assembling a new H.M.
In fact, the girls to reach all parts of li
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By JACE

but - who knows, some painstaking amateur
may log the signal on a quiet evening.
Whether he will understand the signal
when he gets it will be quite another

‘mafter !

Radio Beacons in U.S.A.
MERICAN pilots who fly the regular
passenger and mail aeroplanes by
day and night are making use of a new aid
to safety now being employed by the series
of radio beacons on the 19,000 miles of air
routes. Sixty of these beacons have been
erected, each of them sending out in, the
four points of the compass a different letter
of the alphabet in Morse code. The pilot
flying by night or in fog listens to the
letter in his headphones and knows by

e sels easily without undue fatigue.
lowered-by the girl holding the steering wheel,

his chart which beacon he is approaching
and from which direction. If he finds he
is out of his course he swings over to the
right or left as the case might be until
he hears one of the other three letters the
beacon- is sending' out. If he wishes to
land at the.flying ground attached to the
beacon he keeps in the heam of the signals
in such a way that they gradually get
louder, and as the beam gets harrower as
it approaches the beacon he is thus directed
right to the aerodrome. When the signal
approaches maximum loudness it suddenly

The H.M.V. factories are working overtime to produce new sets in time for the exhibition.
V. superhef on a new form of lift which enables
The lift is raised or

August 19th, 1933 ,

breaks off, and the pilot knows that he is in
the cone of silence directly over the station.

Sideband .*‘ Splash.””
I HAVE been very pleased to find of
late that the heterodyne nuisance on
the medium waveband is not nearly so
bid as it was a few. weeks ago. Only last
night I ran round the dial with the * Selec-
tone ” and of some seventy-six stations
tuned in only two were so badly hetero-
dyned that they could not be received at
reasonably good quality by making full
use of the-tone control, But the difficulty
of sideband * splash * secems to be worse
than ever. 1 refer to that peculiar ¢ twiz-
siz-siz ”’ sound which is heard when a station
of near wavelength to that being received
18 transmitting speech. This kind of inter-
ference is particularly objectionable, and
although its severity varies on different
types of receiver, there seems ‘to be no
means of eliminating it at the listening
“end.” The “splash” is caused by
the use of very deep modulation for
speech transmission by the broadcasting
stations, and it appears that the only
satisfactory way of preventing it would be
to limit the permissible depth of modula-
tion of the carrier wave. This would entail
the formulation of an entirely new regula-
tion which is, to my mind, already overdue.
Perhaps the question will be dealt with at
the broadcasting conference to be held at
Prague in the coming spring.
Let us hope- so.

¢ Fading
WHILST going round the dial
I was glad to find a notice-
able absence of fading on a few
of the stations which have
previously been very troublesome
: 1n this respect, such as Fécamp,
Hilversum, and Florence, but
. Huizen, Trieste, and Toulouse
scemed to be acting most queerly.
The three latter stations were
found to vary in strength enor-
mously from minute to minute,
and at times were practically
inaudible. The periodic variations
in strength were so great that
even a set using automatic
volume control would have been
insufficient to cope with them.

On Short Waves
TH]S reminds me of a question
I am often asked by some
of t"thc oléier ‘listeners who have
s not spent very much time with
their hobby for the las?}ew years. They
ask where are the amateur transmitters
we used to hear so much of on Sunday morn-
ings. The fact is that the amateurs are
st:ﬂl as busy as cver, but whereas they pre-
viously used the 300-440 metre waveband
they are now compelled by regulations to
use one of the shorter wavebands
and in consequence they cannot be heard
on the ordinary broadcast receiver. Quite
anumber of them can be tuned in with a
5.W. receiver during any Sunday morning
or after about 10 o’clock on most evenings.

CHOOSE AT OLYMPIA—THEN COME TO PARTEX

LET us take your old Set or components in PART EXCHANGE for New Scason’s Radio—

NEW KITS, NEW ACCESSORIES, or PART KITS—in fact, any RADIO APPARATUS
you choose from OLYMPIA. Best quotations and fullest allowances given, Balance payable
by Cash or HP. Send us your enguiry for quotation by return. - Fill in the coupon—no

obligation, WE GIVE YOU MORE.

Same

PARTEX RADIO, VULCAN HOUSE, 56, Ludgate Hill, LONDON, EC4,
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OUR VIEWS ON RECEIVERS
(Continued from page 706)

heard as a background on the more distant
stations. In testing the set in this way
it was interesting to compare the field
strengths of various transmissions by
noting the amount of dip on the needle
of the visual tuning scale. Actually, the
latter varied from a full nine degrees for
London Regional to zero for many of the
less powerful transmitters. In view of this
one can do no more than describe the perfect
automatic volume control action as revo-
lutionary and we would invite all those
sceptics who declare that A.V.C. is of no
real value to make a point of hearing this
receiver—their ideas are sure to be modified.
It was decided to see what A.V.C. would
do on signals that are subject to bad
fading, and Fécamp, Milan, Bucharest,
and others which were known to fade
badly in the district where the set was
being tested were tuned in. Although the
tests were continued for at least an hour
on two or three evenings, only once could
any sign of fading be detected. This was
on Fécamp and even then the fading lasted
only for a few seconds and was not sufficient
to cause any difficulty in following the
announcements being made. To make
sure that conditions were not abnormal,
the same stations were tuned in on another
receiver and were found to fade just as
badly as ever. There was really no need
for this comparison, since fading could
easily be detected by watching the move-
ments of the needle of the milliammeter,
and this often moved over two or three
degrees within a period of ten minutes or so,

Innumerable Stations

The receiver was later tried out on an
outside aerial of average efficiency and
with a proper earth lead. Results were
truly astonishing : there are fifty-eight
medium-wave and sixteen long-wave stations
marked on the tuning dial and every one
of these, plus two newcomers which were
not identified, were brought in at ample
programme strength. In some cases atmo-
spheric and other interferences were too
severe to permit of uninterrupted reception,
but otherwise every station was at good
programme strength and entirely free from
interruption by stations working on adjacent
wavelengths. Selectivity was all that
could be desired and a very distinct cut-off
was noticeable between different transmis-
sions.

The receiver was next tried.as a gramo-
phone amplifier by connecting the pick-
up to two plugs which are supplied with
the set and inserting these into corre-
sponding sockets conveniently placed at
the rear of the chassis. Absolutely no
fault could be found with the quality
of reproduction, which was just as good as
on radio, and the smooth progressive
actions of the volume and tone control
knobs were noteworthy. By rotating the
latter through a complete revolution the
tone could be varied from quite *“ thumpy
bass to a rather screechy treble ; between
the extremes plenty of latitude was
obtainable to suit all tastes.

Priced at £25 4s., and consuming less
current than an ordinary 60-watt electric
lamp, the Ferranti * Gloria > model super-
het is easily the best set of its type which
we have ever had the pleasure of testing,
and backed by sueh a well-known firm of
manufacturers it is sure to appeal to the
discriminating purchaser.
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Vaive.

including a Varlable Mu

fow H.T. consumption.

The FERRANTI

Triode Detector Valve,

The FERRANTI

output stage.

Send

FERRANT) LTD., Dept. “P.W.",

CHARTS

i by FERRANTI, for Home
Constructors, embodying

RADIO'S VERY LATEST
AT ITS VERY BESI

The FERRANTI “ SUPERMIN.”

simple constructlon and modest cost, with good performance, both
as to quality of Reproduction, Seleclivity, and Range.

The FERRANT! BATTERY BAND PASS THREE.

and revised edition, incorporating a Variable Mu Screened grid
A set with high seleetivity, simple and inexpensive.

The FERRANTI BATTERY CLASS “B” FOUR.
Screened grid
eff.cient receiver, capable of giving considerablz volume with
The best class “ B " set available.

A.C. MAINS BAND PASS THREE.
Completely revised to include a Ferranti

a Ferranti Variable Mu H.F. Pentode,
Type VPT4 and parlial Automatic volume conirol.

SHORT-WAVE CLASS

The latest and best in shorst-wave circuits.
4 valve screened grid receiver, including a high grade Class "B”
Range 15-100 meftres, with plug-in Coils to give
medium wave reception up to 600 metres if required.

Complefe dimensioned diagrams and comprehensive Instructlons
are given 3o that those of
difficulties.

little experience will have neo

t4d. for a copy of the chart which best
requrements to:

A screened Grid Three of

A new

Also now

valve. A highly

H4D Double Diode

“B"” FOUR.
A battery operated

suits your

HOLLINWOOD, LANCASHIRE.
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¢ ENGINEERING OPPORTUNITIES * 1s a 230-paze Hand-
book that has been prepared aiter years of patient search
into the possibilities of various Engineering Careers. It
shows clearly and definitely the way in which yon may carve
out a succeseful career in your chosen branch of Enginecring,

irrespective of your age, education or experience.

Among a host of other things, it*outlines Home-Study Courses
in all brancbes of Civil, Mech., Elec,, Motor, Aero., Wireless
and ¢ Talkie * Englneering, and shows the way to pass

AMICE, AMIMechE, LEE., AMIAE, MLMT

SET CRACKLING IS ANNOYING!

“BUSCO” SWITCH

and ensure perfect switch con-
tact I There is no contact point
{o turn round, and when you
4 switeh on ** yoa have comfact!

- like a power switch,
§ They are as cheap as the Inferior
type, but ar superior in operation

@.P.0,, Matriculation, Civil Service and otber

# ENGINEERING OPPORTUNITIES » {s a unique Hand- |
book that you should most certainly rcad. Send for your
copy to-day.—] ol any cost.

British Imstitute of Enginearing Technology,
390, Shakespeare Honse, 20/31, Oxford Street, Lendon, Wl

From your local dealer or

BUSBY & CO., LTD. (Patentees)
Dept. P.W., PRICE ST., BIRMINGHAM
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T has never before been possible for the
home constructor to embody all the
features of simplicity, cheapness, all-

wave tuning, long range, selectivity, and
ease of control in a single receiver. The
“ All.lWave Two” has been designed
expressly to provide the amateur and experi-
menter with something quite new in simple
broadcast receivers. It is not merely a col-
lection of unusual parts assembled in a
“gtunt "’ circuit, but is a genuine design
which bas been carefully worked out and
experimented with, bearing in mind the

>
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By FRANK

object of producing what might well be
called the ideal simple set for either
ordinary broadcast or D.X. reception. At
the present time one is apt to look upon
the non-S.G. set as obsolete and useful
only for local station listening, but any such
idea will quickly be forgotten by the builder
of the * All-Wave Two,” which employs
the well-known detector-pentode circuit.
As a matter of fact, this circuit is the only
one that is really suitable for use in a com-
bined long-short wave instrument of the
simpler type, and, provided that it is
properly employed, it is undoubtedly
capable of astonishing results. As justi-
fication for this statement it might be
pointed out thai the little set to he fully

g

described has been found to give excellent

FIRST AGAI

The First Two-valve Receiver covering Short, Medium, and

Long Waves, and Employing the New lIron-core Tuning Coils.

N!

PRESTON, F.RA.

loud-speaker reception from at least five
medium and long-wave stations, and from
the same number of short-wave stations
when used on an indoor aerial consisting
of thirty feet of wire taken round the
picture moulding of a ground floor room.
Under the same conditions a large number of
short-wave signals from all parts of the
world could be brought in at good 'phone
strength.  Such results, although they
may not sound very startling, are decidedly
good when compared with those ‘to be
obtained from far more expensive receivers
of normal type, and serve as a guide as to
what the constructor might expect to
obtain. Naturally, a far greater number of
stations could be received on a good outside
aerial, but it is considered better to make a

b by 7iin. by 2lin.

d Condenser.

Condenser.
One British Radiogram 2-point Switch.
One British Radiogram 3-point Switch.

Choke.
One © Goltone ”’
1 denser.
| One “ Goltone "’ Super H.F. Choke.

g LIST OF COMPONENTS FOR THE AL
One Peto-Scott “ Metaplex *” Chassis, 12in.
One “ Becol” Ebonite Panel, 12in. by 8in.
i One Igranic * Igranicor”’ Coil, Type “ A.”
One Igranic  Igranicor ** Coil Type * S.W.”
X One Igranic Insulated Switch Rod Coupler.
| One Grahem Farish .0005 mfd. *Zelos”
One Igranic “ Indigraph ”’ Vernier Knob and

Dial.
One British Radiogram .0002 mfd. Reattion

f One British Radiogram Short-Wave H.F.
0001 mfd. Pre-set Con-

One W.B. Chassis Mounting 4-pin Valve-
holder.

One W.B. Chassis Mounting 5-pin Valve-
holder. "

One Bulgin * Senator” 'L.F. Transformer.

One Bu!gin Crocodile Clip.

One Dubilier .0001 mfd. Fixed Condenser,
Type 670.

One Dubilier L mfd. Condenser, Type BB.

One Dubilier 2 mfd. Condenser, Type BB.

One Graham Farish ¢ Ohmite’’ 1 megohm
Resistance.

One Graham Farish ¢ Ohmite >’ 20,000 ohm
Resistance.

One Graham Farish “ Ohmite ** 30,000 ohm
Resistance.

One Grabam Farish * Ohmite ” 100,000 ohm
Resistance

Two Belling Lee Terminal Mounts.

L-WAVE TWO ”:

.One Peto-Scott * All-Wave Two '’ Cabinet.

RPN wemedy

Four Belling Lee Terminals, Type “B™;
marked “ A, “E,” “L.S.4,” “L.S.—."
One Belling Lee 6-way Battery Cord with
Tetminals marked “ H.T.4+,"” “ H.T..—,”

SL.T.4,” “LT .
One * Microfu?” Type 100 mA. e
One Mazda Type L.2 Valve (Metallised). g
One Mazda Type Pen. 220 Valve. 5

One R. & A. “ Bantam "’ Loud-speaker Unit.

One Graham Farish “ Filt ”” Earthing Device.

One length British Radiophone * Receptru
Down Lead.

One * Drydex” 120-volt High Tension
Battery, Type H 1006.

One * Drydex ' .9.volt Grid Bias
Type H 1001.

OréeTEéide 2-volt 20 a.h, Accumulator Type

Battery

't Swrtch

WarechqrgeN
Sweccs

. 12" . S
I AL 4 J KReaclron
- Wave- Cona/enser
- Boana 2}:2" ' / 2}{

Turang
. Condaenser

g ‘.——2—4-

Or-O~AF
Swelch

Panel-drilling diagram.

e—penn PR,

modest claim so that those constructors
who are unfortunately situated from the
point of view of good reception conditions
will have no difficulty whatever in sub-
stantiating it.

Highly Selective

Another point of particular moment
concerns the set’s sclective properties.
When tested at seven miles from the
Brookmans Park transmitters no difficulty
was experienced in eliminating. either
programme ; in fact, the tuning “spread ”
1n neither case exceeded %sye degrees on
the condenser dial. No break-thrqugh was
experienced on the long-wave band, and
Daventry, Radio-Paris and Luxembourg
could all be received quite clear of each
other at excellent strength. These results
are due in no small measure to the new
iron-core coils used, which have proved to
be far more selective than any single
circuit aerial tuners hitherto tested.

Quality Reproduction
With a small set the quality of reproduc-
tion often leaves much to be desired, but

the “ All-Wave Two'” gives a fullness and
roundness of tone not only equal to, but a
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good deal better than, that to be obtained
from the average three or four valve set.
It has not been found necessary to resort
to the use of any complicated tone-corrector
systems to achieve this result, although
great care was expended in properly
choosing and matching the various com-
ponents and valve in the low frequency
circuit. : : -
Four Tuning Ranges

The set is extremely easy to operate,
and tuning on the medium and long wavesis
simplicity itself. Even on the short waves
it is delightfully simple, due to the entire
absence of hand-capacity effects (which are
prevented by the use of adequate screening),
and to the use of a slow-motion tuning
knob with which the dial can be moved
through a fraction of a degree with the
utmost ease. The change-over from one
waveband to another is accomplished by
the use of only two switches ; one of these is
of the three-point type and is used to short
circuit the windings of the broadcast coil
when short-wave reception is required.
In addition to this there is a second switch
knob which operates a pair of ganged
switches situated one in each of the coils.
Depending upon the position of the three-
point switch, this gives the tuning ranges
of 15 to 30 metres and 28 to 80 metres,
or 210 to 510 metres and 950 to 2,200
metres. Since the set does not cover the
full wavelength range right from 15 to 2,000

REACTION
CONDENSER

ON-OFF SWITCH
FUSE

PENTODE
VALVE

LS+

DETECTOR VALVE

Pictorial view of the All-Wave Two.

UNIVERSAL
HF.CHOKE

PRACTICAL WIRELESS

metres, it might be argued
that the name is a mis-
nomer, but it need only
be pointed out that the &
four ranges which are -
covered embrace every

powerful broadecasting ¢
station. in the world, as

transmissions.

When housed in .its
attractive modern cabinet, \
the “ All-lWave Two”
costs approximately £8

well as all the amateur 'I
|
\

/00774
use

—Q G5~

10s. complete with every =)
accessory, or about £4 La N

for the set alone. These e - OLT+
ficures tell their own \—d PR e
story, and show that .E_g St e Band 2o y

for a really up-to-date
set of universal applica~
tion the price is distinctly
reasonable. The illustra-
tions on this page show
clearly the simple lay-out . and straight-
forward design of the set so it would be
almost superfluous to mention that it
can successfully be made by the veriest
novice. It is hoped that many of our new
readers who have perhaps had no previous
experience of constructional work will make
this their first set. For the benefit of such
readers it might be added that the ‘ All-
Wave Two,” like all -other PracTICAL

TUNING CONDENSER

mfd. Pre-Set ;
2mfd. ;

.....

The componenis are :—L.1, Si
C.2, 0005 mfd. ; C.3, .0002 mfd.; C4, .000I mfd.: C.5, 1 mfd. ; C.6,
mfd.; R, I megohm; R.2, 30,000 ohms ; R.3, 20,000 ohms ; R.4, 100,000 ohms.

EARTH  AERIAL

The theoretical circuit,
hor-Wave coil; L.2, Broadeast Coil; C.1, 0001

WIRELESS receivers, is covered by our
guarantee. Consequently, should any
slight (or even great) difficulty present
itself to the constructor he is entitled to
our advice entirely free of charge. The only
provision is that the specified parts be
employed

The Circuit Explained
It can be secn from Fig. 1 that the circuit

WAVE-BAND SWITCH

Lo g

WAVE-CHANGE
- SWITCH

\

SHORT-WAVE

Cow
15-80 METRES.

BROADCAST
COIL§

210-5!0 AND
900-2000 METRES.
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is of a straightforward nature, but one or # - 1 & /
two comments on the points of chief TOP AND SUB-BASEBOARD WIRING DIAGRAM
interest might be wuseful to the more OF THE  ALL-WAVE TWO "

experienced reader. The special arrange-
ment of the two tuning coils has already
been mentioned so it need only be added =
that the connection from the pre-set aerial e
condenser is transferable from terminal 3 i o
on the short-wave coil to terminal 2 on the Reaction Cond 2% 0005 MO
broadcast one. In most cases, the former @ Zureng Conalenser
connection will be suitable for reception 9
on every waveband, but where a little
additional selectivity is required on broad- 1
cast wavelengths, the latter tapping point @
will be somewhat better. Notice the position ‘ o e
in circuit of the reaction condenser; by
inserting it between the two reaction ¢
windings one of them can be short circuited : M
very-simply, whilst leaving the condenser On— OFF
in the ¢ earth retarn ”* lead where it cannot
give rise to unwanted hand-capacities.
Grid leak rectification is used, and the
detector valve is coupled to the pentode by
means of a. parallel-fed L.F. transformer.
By : using this system cxtra step-up is 8
obtained and the detector anode circuit o
impedance is accurately matched by a =
30,000 chm coupling resistance, The H.I. O

3 Poent
Warve-Bona
Sweeck

choke connected in the anode lead of the LF Codl
detector is of the all-wave type, and is B Fansformer y,
suitable for use on -all wavelengths down 1 e s — —— 2%
to 10 metres. Ample decoupling is pro- O
vided and high frequency currents are ey A Universal !

/00 mA. IS
(¢) —/Fa.se, Parallel-Fe 57 Short Have\t
S

prevented from passing into the pentode HEChoke

by the insertion of a 100,000 ohm “ stop- \

per ”’ resistance in the grid lead. The prim-

ing grid of the pentode receives its H.T. ’
voltage from the same source as the & S

anode ; decoupling of this circuit was,
tried in the firet experimental receiver but
proved to be quite unnccessary. To
prevent the possibility of instability on the
shorter wavelengths a special short-wave
choke is included between the anode of the

output valve and the loud-speaker, . i

Vo Orms

e Bueios

H NEXT WEEK :
¢ Further Constructional and Adjusting
4 Notes on the ¢ All-Wave Two.”
i
¢
Iron-cored H.F. Coils

T seems that iron-cored H.F. coils have

come to stay. Bearing in mind that

a coil of very small proportions is more
sfficient than a very large coil with an
air core, what possibilities lie in a coil of
reasonable proportions wound with Litz
wire with the same iron core.

(

L s g an e

Improving the Detector Stage

NOW that Class B has made really good

outputs possible for the battery user,
many will, no doubt, turn their attention
towards improving quality in the detector
stage, and, providing that H.T. current
is not of supreme importance, the small steep

SWHEFCho

slope power valves will be found very sen- GO~

sitive and capable of handling a really good - Baseboara f
input with the minimum of distortion. Support L4 Baseboard)
Keep Your Earth Moist P07, alll

THE following lines were recently pub-
lished in some gardening notes:—
“ During the hot summer days the
earth gets incredibly dry.”
This is, no doubt, quite true from a
gaxdenfintgh point lof view,hbut }ilt is equally J
rue of the wireless earth, which is quite - {
useless when surrounded by dry qsoil, AL
and it should be well saturated with water
when neccessary.
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Originators of Kits of Parts in 1

919

we supply all your Radio Needs Cash,

C.O.D. or Easiway. OQur customers are invited

10 take advantage of our FREE Technical Ser:

vice

or call for Demonstrations at 77, City Road,

L;\'don, E.C.1,0r62,High Holborn, London, W.C.2.
'NEW LISSEN SKYSCRAPER FOUR ALL- Send

. WAVE CHASS1S MODEL, complete kit com- 10
ensmg all components, mcludmg set of Lissen

alves. Cash or C.0.D., Carriage Paid, £5/12/6.
‘Balance in 11 monthly payments of 10/3.

only

/3

NEW LISSEN ALL-ELECTRIC SKYSCRAPER Send

THREE, complete with four valves and con-
structional Chart in Sealed Carton, Cash or

14]6

C.0.D., Carriage Paid, £7/19/6. Balancein 11 only
monthly ayments of 14/6.

NEW LISSEN SKYSCRAPER THREE (Battery Send
Model), complete with three valves and con- 8,3
structional chart in sealed carton, Cash or
C.0.D., Carriage Paid, £4/9/6. Balance in 11 only
monthly payments of of 8/3.

NEW COSSOR MODEL 341, S.G., Detectorand Send

and balanced armature
Cash or

Pentode,
complete with Cabinet.

gcaker, 11 ,9

Carmage Paid, £6/7/6. Balance in 11 monthly only
payments of 11/9
NEW FERRANTI “ CLASS B” SUPER POWER  Send

co NVE RTOR. Instantlyconverts your present
set to “Class B.” Complete with valve. Readv
assembled. Cash or C.0.D., Carriage Paid,
63/-. Balance in 11 monthly payments of 5/9.

AMAZING OFFER

ped input transformer
Power or Pentode,
Mains Energised Model

Tn beputitul Walnat polished Catinet, Cash or €.0.D,, 25/~

PET0-SCOTT

P.M. MOVING-
COIL SPEAKER

Exquisite tone: sensitive
to every sound inflection.
Moulded diaphragm. Tap-

A.C. (2,500 ohuws) or D.C.
Maigs (5,000 ohms) .. 15/=

5/9

only

for

for

F.J.CAM
SUPER- SET

(13
K IT A Autkor’s Kit of Finest

Specified parts, including Peto-Scott
“metaplex’ chassis (iess valves

and cabinet).

CASH of C.0.D. Carriage paid,

£8:2:0

YOURS FOR

14/9

Balance in 11
payments  of
14/9

KIT “B” |

As Kit “A” mcludmg
valves but less cabinet.

CASH or €.0.D. camagei

Paid. L

£11:2:9 i

or 12 monthly paymenls!

i

KIT 11 c”

As Kit “A,” including
vajves and cabinet.
CASH or C.0.D. Carriage
Paid.
£12:7:9
or 12 monthly payments

of 22/8.

KIT BITS

1 Set of Valves -

You'pay the postman. ]v
post chargeson all ordersover 10

We p

£3 0 9

1 British Radiophone 3-gang Cond wml
full vision scale, Type 604

1 (Lissen) Set of 3 Iron Cored colls
1 Varley * Niclet *’ L.F. Transformer
1 Bulgin Type “B ** * Controlatone *’
1 Pete-Scott ‘* Metaplex ’’ Chassis «

1 Peto-Scott * Luxor '’ Cab.

£1 8
£1 17
{7

(-1 X-1.1- 1.}

LI A |
@«

£1 5

ALL WAVE TWO

KIT “A”

"Metaplex”

and Speaker.

CASH or C.0.D. Carriage Paid,
£4 2

Author’s first
specified parts, including Peto-Scott
Chassisy
Dritled Panel, but less Valves, cabmet

YOURS FOR

76

Balance in
11 payments
of 7/6.

Ready-

KIT “B”
As for Kit ““A," but in-
cluding valves, but fess
Cabinet and Speaker.
CASH or C.0.D.Carr.Paid.
£5:5:6
or 12 monthly payments
of 9/7.

KIT 113 c ”
As for Kit “ A,” hut with
valves, Cahinet, but less
Speaker. CASH or €.0.D.
c Carr. Paid.

£6:10: 6

or12 mothli«/ payments
12,

NEW ATLAS €.A.25 for A.C. Mains, Class “B "

and Q.P.P. Four Tappings, 60/80, 50/90, 120,
150, 25 m.a. Cash or C.0.D., Carriage Paid,
22/19/6. Balance in 11 monthly payments of

5/6.

N/Ew W.B. Type P.M.4.A. MICROLODE, com-

plete with input transformer. Cash or C.0.D.,

Carriage Paid, £2/2/0. Balance in 7 monthly

payments of 5/

NEW BLUE SPOT 20P.M. Complete with

tapped input transformer. Cash or C.O.D,

Carriage Paid, £1/12/6. Balance in ¢ monthly

payments of 5/-

NEW BLUE SPOT 99P.M. PERMANENT

MAGNET MOVING-COIL SPEAKER, com-

plete with tapped input Transformer. Cash
r C.0.D., Carriage Paid £2/I9/6 Balance in

11 monthly payments of

NEW CELESTION PPM19 PERMANENT

MAGNET MOVING-COIL SPEAKER, com-

p]ete with tapped input transformer. Cash or

, Carriage Paid, £2/7/6. Balance in 8
monthlv payments of 6/3.
NEW ROLA F.6 P.M. PERMANENT MAG-

- Send

5/6

only
Send

5/9

only

Send

5/-

only

Send

5/6

only

only
Send

NET MOVING-COIL SPEAKER. Complete 6,
with input transformer. Cash or C. , =
£2/9/6. Balance in 8 monthly gayments of 6/-. only
NEW GARRARD MODEL A.C.4. 12m. Elec- Send

tric Motor. A.C. Mains. Cash or C.0.D,,
Carriage Paid, £2/2/6. Balance in 7 monthly
payments of 5/9.

5/9

only

KIT BIT

1 Set of Specified Valves

1 Pair of Igranicor couls, type A, aml S.W. w:t;

Coupler - - - 150
1 Bulgin ** Senator ”’ L F. Transrormer - - 60
1 Loudspeaker, R. & A. Bantam - 176
1 Peto-Scott ** Metaplex "’ Chassns (szﬂxzi) 36

You pay the postman.
postcharges on all orders overl 0/-

We pa
£13 6

Exact to Specification

PILOT“CLASS B” CONVERSION KIT

Converts your present Battery Set

to **Class B Amplification,
plete with all necessary compouents,
driver
“ Class B' out-
put choke, W.B. 7-pin valve holder
B* valve,
Full-size Blueprint, assem-

cluding Peto-Scott
former, Peto-Scott

B.V.A.
screws, ete,

** Class

bly instr uctions and diagrams.

€.0.D.,

716
Balanee in 7 monthly payments of 5/6.

Com-
in-
trans-

Send

/.
wire an: 5
only

Cash or

All " Class B’ Components and other Parts un-

obtainable from your local dealer SENT C.
Terms Available orders value over 35/-.

Easy

We have the largest stocks

0.D.

in the country.

Orders over 10/- Sent Post Paid.

BUILD YOUR
into the

NEW SET
INLAID WALNUT

In Oak or Mahogany, no extra.

DIRECT FROM FACTORY. No MIDDLE-
MAN'S PROFITS. Built by master craftsmen
of the piano trade. Real inlaid walnut, mortised,
tenoned, french-polished. With screened motor-
board hy the new METAPLEX PROCESS. Front
ready drilled to take your set. Ample room
for Speaker and batteries. Size 38” high,
22” wide, 15§" deep. Baseboard depth; 14°.
Speaker compartment 17" %
19"%14". Plain froot or vig-
netted for panels up to 18*
%8”. Baffleboard 3/6 extra.

Balance in 11 monthly
payments of 5[9,Carriage

YOURS FOR

8/3

d.
CASH or aé.O.D. 83]{-
CARRIAGE 2/6 EXTRA.

Sece METAPLEX Bascboards
and PETO-SCOTT RADIO CABINETS
used in the “ Practical Wireless’?
Exhibition Sets, OLYMPIA—STAND

8

IMPORTANT NMiscellaneous Components,

Parts, Kits, Finished Receivers

...
or Accessorics for Cash, 0.0D or H.P. an our own

system of Easy Pauments
wants.

Send us a list of your

We will quote you by return. C.0,D. orders

valuc over 10/- sent carriagc and post charges pald

! PETO-SCOTT CO. LTD. .
|77 CITY ROAD, LONDON, E.C.1. [

Tclephone : L‘lcrkeruull 0406-7,
[ ] West End Showraoms: 62, Righ Holburn, Loendon, E
'l W.C.). Telephone : Uolborn 8248, 1
'l Dear Sirs,

Please send me CASH/C.OD/HL, merescrevescsrmmssonre: B
] |
e e

l for which I enclose £......c. e cwcscBicmsmss s vonam
] CASH,H.P.[]DEPOS!T. ']
§ NAME . |
£ ADDRESS ... = o
Pr.w. 13-3-33. @B

or EASIWAY

SEND DIRECT to AVOID DELAY — CASH, C.O.D.
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Why a Hngh-RéSzktan;e Voltmeter
Should Be Used ﬁ

With the Aid of Ohm’s Law the Writer Explains the Reason

! I *“HERE are numerous amateur set con-
structors who do not seem to clearly
understand why they are being con-

tinually advised to use a high-resistance

voltmeter for eliminator-voltage measure-

ments. a

Meter Resistance

It should be clearly under-
stood that a voltmeter is a
milliammeter having a resistance
in series with one of its leads,
this resistance being usually
enclosed in the meter casing.
The function
of the resis-
tance is to
cut down the
current to
the value
permissible
through the
ammeter.
When a wNr+ HT-
voltage is o Receiver
applied
across the
output ter-
minals of the ammeter-resistance com-
bination (i.e. the voltmeter terminals), a
current will flow through the meter, causing
a deflection of the needle. To avoid loss
of time in calculation, the ammeter scale
is marked in volts, so that while the current
is still the actuating force in the meter,
the deflection is now registered in volts.

The wvalue of the series resistance is
governed by the current range of the meter,
and the maximum voltage it is desired to
measure. For reasons that will be ex-
plained later, this resistance must have a
high value if accurate voltage measurements
are to be obtained.

A milliammeter having a full-scale
deflection of 5 mA., or less, may be con-
verted into a reliable voltmeter: or in
other words, a voltmeter having a resistance
of 200 ohms per volt, or more, will give
sufficiently accurate voltage measurements
for all ordinary wireless purposes.

By J. EVANS

or, in other words, having a voltage of 125
across points A and B when the current
registered on milliammeter C is 25 mA.

As will be seen from the sketch, the total
internal resistance of the eliminator is

‘Choke 500.0nms.

Dropping Resistance

nected across A and B, the actual voltage
across these points will only be 833 volts
(250 minus 166%), but as soon as the meter
is removed the voltage will rise to 125 volts.
If, however, the meter resistance were
100,000 ohms instead
of 5,000 ohms, it will
be evident from the
above calculation that
its effect on

the voltage

negligible,
and therefore
the reading
obtained would be
sufficiently accurate.

Fig. 1.—Showing the com-
ponents in 'a D,C, unit,

5.000 ohms {500 ohms choke plus 4,500 ohms
dropping resistance). In order to obtain
the specified output of 125 volts, the current
consumption must be 1/40 amp. (25 mA.),
and therefore the total circuit resistance
must be 250 volts divided by 1/40 amp.,
which amounts to 10,000 ohms. We already
have 5,000 ohms in the eliminator, there-
fore the external load (receiver to which
eliminator is connected) must be 5,000 ochms.
If a voltmeter having a resistance of 5,000
ohms is now connected across A and B,
with the. receiver switched on, the total
load will be reduced to 2,500 ohms, because
the meter resistance of 5,000 ohms will be
in parallel with receiver resistance of 5,000
ohms. Therefore the total resistance across
the 250-volt mains will be 4,500 ohms
(dropping resistance) plus 500 ohms (choke)
plus 2,500 ohms (meter and receiver).
This amounts to 7,500 ohms, and con-
sequently the total current consumption
will be increased to 1/30 amp. (250 volts
divided by 7,500 ohms). The voltage
drop ingide the eliminator will then be its
internal resistance of 5,000 ohms multiplied
by 1/30 amp., which amounts to 1663

ﬁiﬂs 250 volts

Effect on A.C. Mains

Unit

The foregoing limi-
tation applies when
dealing with A.C. units also, but we have
a further limiting factor to contend with-—
namely, the effect of the reservoir condenser.
This condenser is connected across the
rectifier output circuit, and the wvoltage
across its terminals varies with the output-
circuit current drain. Fig. 2 shows the
drop in D.C. voltage across the reservoir
condenser as the current drain imposed by
the receiver is increased. It is therefore
obvious that if a low-resistance meter were
connected across the output terminals, the
current drain would be greatly increased,
and consequently the voltage across the
reservoir condenser terminals would be
reduced, and the reading registered on the
meter would not be the true output voltage.

The foregoing calculations should also
make it quite clear that the specified output
voltages of an eliminator are only ohtained
when the eliminator is on load—that is,
when the receiver is switched on,

Battery Receivers

In the case of the battery-operated
receiver, a low-resistance meter will give
sufficiently accurate measurement of the

volts. Therefore when the meter is con- { voltage of the H.T., L.T., and G.B. batteries,
Reason for Inaccuracy | 400 because the internal resistance of these is
A low-resistance meter is unsuitable for very low. If, however, it is desired to
measuring eliminator voltages, because ¢ measure the H.T. voltage applied to the
eliminators have a high internal resistance, 300 plate of a valve having a resistance in its
due to the incorporation of smoothing @ — anode circuit, for example, a detector valve
Ch9k88 and droppl_ng resistances. _A 10“"§ P ———— preceding a parallel-fed transformer or
resistance meter will naturally drain more ¥ 200 R.C.C. unit, the low-resistance instrument
current than a high-resistance instrument— = again becomes unsuitable for the same
Ohm’s Law states that current is equal to < reason as that given above in the case of
voltage divided by resistance. This hishQ ;00 the D.C. mains unit.
current drain reacts on the source of voltage
to be mea,sured,hzhus causing an inaccurate
indication on the meter. o 1 '
@B 10 20 30 40 50 6 ORDER IT NOW!

Effect on D.C. Mains Unit 2

Let us take, for example, a simple 250- D.C Milh amps
volts D.C. mains unit as shown in Fig. 1, | Fig. 2.=Voltage across reservoir condenser of
having an output of 125 volts at 25 mA.,, typicdl full-wave rectifier.

Next Week’s 2nd Enlarged Show Issue
of Practical Wireless.
Same Price - - - - 3d.
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EVE-OF-SHOW
PROGRAMME RELEASES

REVI

EW

BELLING & LEE, LTD., Cambridge Arterial Road,
Enfield, Kddx. 8tand No. 45. .
AN additfonal new release from the Belling factory

consists of a special high-frequency disturbance
suppressor. This consists of a neat bakelite case
containing two heavy-duty 2 mfd, fixed condensers
with a ccontre point connected to a shronded earth
terminal, and the other connecctions via a pair of
safety fuses to terminals for connection to the mains.
It is claimed that the device, which bears the name
Disturbance Suppressor, will completely remove
interference arising either from the aerial direct, of
through the mains. It is supplied in two models for
A.C. or D.C. and costs 9s. 8d.

R. 0. BRIDGER & CO., Shelford Place, Church Strect,
Stoke Newington, N.16. Stand No. 221.
AS manufacturers exclusively of cones for loud-
speakers, there will be many different types of
material and conical diaphragms exhibited on this
stand. From a simple paper conc of the seamed type,
suitable for a simple moving iron speaker, to a special
rot-proof, vermin-proof, cellulose non-hygroscopic
material, moulded to any size, the exhibits should give
the ordinary listener some idea of the large amount
of experimental work which is undertaken in the design
of cones for loud-speakers.
requires a definite size and weight of diaphragm,
in addition to which *‘ colouration *’ may be obtained
by choosing a materiai of the right kind. M&ssrs.
Bridger have specialized in this kind of work for a-long
time now, and have, in fact, vacated their original
premises and have taken over a new factory at the
above address where even more efficient machinery
is belng installed to enable them to carry on the
work they have so ably undertaken in the past. They
claim to have a virtual monopoly in this special linc
of busincss.

BRITISH ROLA CO. LTD., Minerva Road, Park Royal,
N.W.10. Stand Ko, 52.
MONGST the latest announcements from the
Rola company is one regarding the Dual Balanced
Pairs. These are so designed that the overall frequency
regponse is greatly increased over that obtainable
from one single speaker, and the high notes and the
lowest of bass notes is reproduced with full volume.
The cheapest pair from the Rola range costs £212 64d.,
and consists of two 6in. diameter speakers with

A very useful public address apparatus. The microphone
may be switched in to take the place of the pick-up shown

on the gramophone amplifier unit.

Birmingham Sound Reproducers Ltd.

Each individual speaker

A Resumé of Manufacturers’ Programmes Released After the Special

Show Cuide -(Included in this Issue) had Gone to Press.

energized flelds. The same two speakers with permanent
magnet flelds cost £2 17s. 6d. The range comprises
seven different types, and the most expensive is made
up from one permanent magnet type with a cone
of 71ins. diameter and one with a diameter of Qins.,
and a transformer is fitted for triode, pentode or push-
pull valves. The cost is £4 17s. 6d.

THE CITY ACCUMULATOR €O., LTD., 18-20, Norman’'s
Buildings, E.C.1. Stand No. 94,

IN addition to a comprehensive range of cabinets
the following receivers are being shown by the
C.A. Company,

The *‘ Norman'' Class B Three is a three-valve

The new small model of the Avomeler known as the
This gives many different
readings with great accuracy and is a

Avominor.

most satisfactory instrument.

% battery receiver In-
corporating a single
4 Ferrocart coil. The
abgence of a ganged
condenser and ganged
coils ensurcs an in-
expensive cquipment,
although the perform-
ance meets the demand
of listeners in nearly
every locality., There
is a continuously vari-
able tone control. The
circuit comprises a
triode detector with
reaction, a driver
valve, Class B out-
put valve matched to
a permanent magnet

moving-coil speaker.
he makers are Price,g T 1 el
complete.

The * Oxford !’ fs a four-valve battery receiver with
triple-ganged iron-cored tuning. One H.F. stage is
employed. a triode detector, a driver valve and Class
B [output. A permanent agnet moving -ecoil
speaker is built into the set and a continually variable
pre-driver tone control is uscd. The power output is
two watts. -

The ‘‘ Cambridge’’ A.C. Two is a two-valve A.C.
set with an output of about 2} watts, and the quality
of reproduction from the energizing moving-coil
speaker fed from a Catkin pentode is of a high order.
A special single Ferrocart coil is used, which gives a
high degree of selectivity, especially as an H.F. pentode
is employed as a power grid detector.

The ‘ C.A.C’’ Pentagrid Superhet. A four-
valve snperheterodyne of the most modern
technique. A Pentagrid converter is uscd as
a single valve frequency changer and a variable-
mu pentode is to be found in the LF. stage,
after which follows a double diode pentode
sccond detector, giving straight line automatic
volume control. The output stage is a Catkin
pentode.

A gramophone amplifier, giving six watts
undistorted output. There is provisfon for
the use of two energized matched speakers,
the ficlds of which act as smoothing chokes.

EASTICK & SONS, 118, Bunhill Row, E.C.1.
Stand No. T.12.
IN addition to other lines already mentioned,
Messrs. Eastick will be showing the special
short-wave converters and modulated oscillator.
The converters are available for mains receivers
or battery receivers, and in addition may be ob-
tained with cabinet complete or as a chassis for
addition to an existing equipment. The modulated
oscillator is of cspecial interest, although it has a
specialized application, It generates oscillations
which may be tuned to any frequency, and in
addition permits of the superimposition upon the
oscillations of musicor speech. The coils supplied
with the oscillator cover the 200-600 and 1,000 to
2,000 metre wave-bands. A very ingenious use of’
e device Is for the purpose of reproducing gramo-
plone records. For this purpose the records are
played and the 3
output from the e
pick-up fed to the
modulating circuit
of the oscillator,
after which the \

broadcast receiver
is used to pick up
the signals and re- !

produce them in 1
exactly the same
manner as the {

broadcast pro-
grammes are re-
ceived, The usc of
this device enables
scratch to be elim-
inated toallIntents
and purposes.

The Avodaptor which enables readings to be taken whilst
the valve is working in a sel.
inserted in a valveholder in the set in place of the valve and
the valve plugged into the adaptor.

The plug on the left is

It is used in conjunction
with the Avominor above.
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INSURE YOUR VALVES

against ‘blow-outs’ witha

MILLGATE |5'6
Safety—fuse 120 VOLT

BATTERY

Millgate batteries, manufactured by ex-
pert British labour from the finest of
raw materials and fully guaranteed,
now incorporate a novel Safety Fuse
which not only protects the set, but
also prevents short circuit to the battery
itself, which cannot be accomplished by
a fuse in the set.

11-

See the Millgate
Safety Fuse
Battery at
Radiolympia
Stand Mo. 215

Ak =t

o
rE Ty i
- i
I o w ""ﬂ [L l U«k
lll
Vg ﬂp et
Ask your dealer for the * Millgate
SAFETY FUSE Battery."

CHORLMET RADIO ELECTRIC LTD.
Stal House, Judd Street, King’s Cross, London, W.C.1

PEAK
CONDENSERS

1
i
{ Because of their sterling service under the
1
i
1

most exacting conditions, PEAK Condensers
are regularly specified by the designers of sets
described in the leading journals, Their per-~
formance and appearance justify the confid-
ence shown in their selection for use in

“THE AUTO-B THREE *

These are the chosen condensers s—
One 8 mfd. Electrolytic, Type “ W.” 4/9
Two 1 mfd. Condensers, Type "A_d " 242 each
Two .01 mfd. Condensers, Type " M,” 1/« each

WILBURN & CO.,

Wreite for Wheatsheal House, carmellte Street,
New Complete London, E.C.4.
illlﬁhal'z‘dBP‘!iu Tele!? Ccnhul 6810,

ist o

Northern Agenis :
W. Andrew Bryce & Co., Tile St., Bury.

BATTERY
CHARGERS

For A.C. Mains
THE SENIOR TWO TYPE N.P.

Gillustrated) will charge one to
thirty batteries at once. 5-
wolts at 3 amps. Sliding Variable
Resistance from small amperage—
Westinghouse Metal Recnhers

For H.T. and L.T. Cells.

Trade Price 105/-

Complete delivered.

Other models up to £40
Eliminators from 57/6
Send for 1933 trade list.

NASH PRODUCTS LTD.

STECHFORD, BIRMINGHAM (9)

S s S,

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS, LIMITED
CHURCH ROAD LEYTON[ LONDON E.10

SPECIFIED FOR
F. J. CAMM'S 1934
SUPER-SET

Another proof of the popularity of
Osborn * Cabinets—this  new  Ulira-
Modern radie cabinet has been speci-
fied for F. J. Camm’s 1934 Super-sn
Size 25ins. wide, 1llins. deep, 1lins.
high. Obtalnablé in Oak, Mahogany
or Walnut.
WRITE FOR CATALOGUE.

CHAS. A, OSBORN, Dept. P,
Regent Works, Arlington 8t., New
North Rd., Lomdon, N.1. “Phone :
Clerkenwell’ 5095, Showmoms 21,
Essex Rd., l.sllngton N.1.

‘Olerkenwell 5634,

PRICES:

. Machined Ready to Assemble, Kit of Patts,
Onk 12/6, Mahogany 15[- Walnat 15/-. As-
eembied Ready to Polisb, Oak 17/-, Mahogany
£1.0.0, Walnut £1.0.0, Alﬁemb!el nnd Polistied,
Oak £1.2.6, Mahogany £1.5.0, Walnut £1.5.0
ALL MODELS CARRIAGE PAID.

THE HEART

Of THf £ DIRECT BY POST FROM THE

out.  Non-Microphonic and
OLYMPIA, STAND No. 226. m

MAKERS AT 509% SAVING.
Fully Guaranteed. Equal fo any
R.C.,H.F., L.F., or Det,, 3/6, Power, 4/-. Super-Power, |

362 Valves are British throuzh-  Post Free from
—better than most! Seethem ad
4/6 .G or var-Mu., 7/6. Pentode type, 10/-. i

Al in 2v., 4v., or v, Metallised 3d. enn
P 93 2.v, filament
UNBREAKABLE “CLASS B 7';"‘- :n;es:: 9,-

METAL VALVES i A.C. MAINS VALVES, 4-volt, 1 amp. (Indirectly
(BATTERY Types) tully pro-

tootod will shorle be cemaey. Heated). Prices 7/6 to"12/6. Full List post free.

Cash with order. Cheques and P.O."s must be crossed and made payable to:—
THE 362 RADIO VALVE Co., Ltd. (Dept. W. 14), Stonekam Road, London, E.5.
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A cabinet on very modern lines produced

by the Carrington Manufacturing Co.
This model is the ** Daventry,” and is in walnut veneer
throughout. It costs 36s.

. . ] 2 v _ —— =T - R .. v L e O
A .balanccd pair of Grampian speakers. These are the new Midgets
which we have already mentioned and they have an overall depth of only

approximately 3ins.

GENERAL ELECTRIC COMPANY, LTD., Magnet House,
Kingsway, W.C.2. Stand No. 90.
SOME interesting new receivers will be scen on the G.E.C.
stand and these are
as follows :—An jnexpen-
Bive 3-valve battery
reeeiver, fitted with a
moving-coil loud-speaker.
Seif-contained batteries.
Walnut finish cabinet.. A
popular - piced  table
model 5-valve superhet,
incorporating up-to-date
principles. For A.C. mains.
Tore  control — speaker
switching — stations by
name. Handsome grained
walnu! cabinet. Similax to
No. 2 for D.C. mains. A
console 5-valve superhet
for A.C. mains, fitted with
Jarge moving-coll speaker.
A 6-valve superhet battery
model, with ** Glass ™
output. An 8-valvesuper-
het for A.C. mains—a de-
laxe table model, incor-
porating A.V.C., muting,
and an attractive station
index. A console 8-valve
superhet for A.C. mains,
on lines similar to No. 6.
A radiogram  5-valve

market.

Manufactured by the Lancashire Dynamo and Crypto Lid., the
apparatus on the left is Karadio and on the right a Crypto Charger.
The neat finish of these instrumenis may be scen from the illustrations.

balanced response curves, so that the overall frequency
response which is obtaipable is remarkably uniform over
a very large range.
and the overall size is only 13iins. by 7}ins.
new models will also bé scen on this stand.

HALFORD RAPIO, LTD., 39, Sackville St., W.1. Stand No. 49,
LL the firm’s standard models continue to be listed, but at
considerably reduced prices.
chassis, hitherto sold at 28 guineas, is now 25 guineas and
will embody A7V.C. and other new features.
radiograms are correspondingly reduced. Their new model s
a 5-valve superhet.
and it is being embodied In a series of receivers and radiograms
ranging in price from 18 guineas (a table model receiver) to 40
guineas for the Autoradiogram. The firm are introducing a
series of 7 and 10-valve all-wave receivers and radiograms cost-
ing between 30 guineas for a 7-valvelong, medium and short-
wave receiver to 85 guineas for a 10-valve Autoradiogram.
Halford Radio are specializing in short-wave receivers an® will
be showing five models especially designed for the overseas

One of the new Osborn Radio-gramophone cabinets,
For the benefit of those who prefer it, Osborn
cabinets may be obtained in an unassembled but
completely ~machined condition veady for home

. **Seniory’’ permaent magnet moving-coil

driver and a Class B valve.

superhet (floor model) for A.C.mains. The
Osram  Thirty-Three Kit Constructor’s
battery-operated seb.

Among the loud-speakers to be shown
are a magneiic loud-speaker in bakelite
cabinet, and in chassis form only; a
** Junior’* permanent magnet loud-speaker,
in both cabinet and chassis form; and a

loud-speaker in both cabinet and chassis
form.

An array of cquipment suitable for
public address, broadcast call systems,
dance - Lalls,~ hotéls,” sports meetings,
hospital installations, and the. like, .will
also .be. staged, while a scleotion from
a wide range of components and access-
ories. will_ also be.on. view.

Three new batiery valves are also
promised in time forthe Exhibition. These
include a straight scrcen grid with a non-
microphonle construetion ; a variable-mu
screen grid of the short grid base type; a

GRAMPIAN REPRO-
DUCERS, LTD.,
Station Avenue, Kew
Gardens,’ Surrey.
Stand No. 23.

'HE two most recent
items of import-
ance emanating from

Grampian TRepro-

ducers are the Midget

spenkers and  the

Midget dual units.

The former is obtain-

able in permanent

magnet or energized
types and has o depth
of only 3%in. The over-
all unit size is 64ing.
and the handling capa-
city is 2.5 watts. The
price is 25s. for the
energized type and

32s. 6d. for the P.M.

type. The dual units

consist of two of these

Midgets, with carefully

The depth of these small units is 3ins.,
Several further

Their 7-8 valve superhet
Recelvers and

The chassis price of this is 17 guineas

assembly.

LONDON RADIO

TORLE

PROMPT SERVICE

WE ARE

“BLUE SPOT” SPECIALISTS.

THE NEW BLUE SPOT LOUD-
SPEAKER UNITS AND PICK-UP

The new Blue Spot range represents
in our opinion, the finest value in
loudspeaker units available. The
Pick-up tas been further improved
and the price reduced. New Season’s
Models delivered frem stock.

NEW BLUE SPOT 99 PM MOVING-COIL
UNIT, with transformer. Cash  price
£2/19/8, or 5/- with order and 11 monthly
payments of 5/6. -

NEW BLUE SPOT 45 PM MOVING-COIL
UNIT, with transformer. Cash  price
£2/5({-, or 5/- with ordor and 9 monthly
payments of 5/-

BLUE SPOT €66 R UNIT, with large ccne
and chassis. (The most sensitive balanced
armature . unit made.) Cash price Dnow
£1/18/-, or 5/3 with order and 7 monthly
payments of 5/3.

MNEW BLUE SPOT 62 PM MOVING-COIL
UNIT, inciuding transformer, built into
high-grade cabinet. Cash price £3/7/6, or
6/3 with order and 11 1monthly payments
of 6/3.

NEW BLUE SPOT PICK-UP, including
built-in volume control, Cash price £1/15/-,
or 5/- with order and 6 monthly payments
of 5/8.

ALL OTHER BLUE SPOT MODELS ’

Qspppnmn ON SIMILAR TERMS.

ELIMINATORS

ENSEBERCEEBCEABERBEREEED

These M.P.R. Eliminators arc of sound
design and construction and are fully
guaranteed. Please note the prices.

M.P.R. ELIMINATOR, Model A.C.3. Out-
put 28 milliamps, 3 H.T. tappings. Cash
price £3/-/-, or €/- with order and 10
monthly payments of 6/-.

M.P.R. ELIMINATOR, Model A.C.2, Out-
put 22 milllamps, 3 H.T. tappings. Cash
price £2/10/-, or 5/- with order and 10
monthly payments of 5/-.

M.P.R. D.C. ELIMINATOR, Model D.C.2.
Output 25 milliamps, 3 H.T, tappings. Cash
price £1/10/-, or 5/- with order and &
monthly jayments of 5/7.

“CLASS B” UNITS

FERRANTI ¢ CLASS B"” SPEAKER
AMPLIFIER, consisting of moving - coil
unit, ' Ciass B’ amplificr and valve. Beauti-

fully made, Cash price £4/4/-, or 10/- with
order and 11 wonthly payments of 7/6.
MULTITONE * CLASS B’ CONVERTER,
including Oossor valve, This unit, plugged
into your set, wil give you all-mains velumo
and guality of reproduction. Rcady for im-
mediate use. Cash price £2/11/8, or 7j-
with order and 19 monthly payments cf 5/-.

Interesting descriptive leaflets of all the
above will be sent on rcquest.

All goods carriage paid to your door.
To avoid delay, will customers kindly send
first payment with order ?

We can supply practically all radio goods
shown at Olympia on easy payment ferms.
Quotation will be sent an request,

'Phone
Estd. 1925 ¥y \ATional 1977

SUPPLY
Y

- COMPAN

I1,0AT-LANE-NOBLE STREET-LONDON.E(-2
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A very complete and useful valve and set tester. The chargers.
service man or the keen experimenter will find this the

most useful piece of apparatus. It is made

Radiolab Co.

HEAYBERD & CO,, F. C., 10, Finsbury
Street, C.C.2. Stand No 16.

AN additional mains transformer will

be included in the exhibits on
this stand, and will take the form of a
substantial model especially designed
for use in conjunction with the
‘Westlnghouse H.T. 12 rectifier. The
output from the transformer consists
of two windings, one of 110 and 140
volts for the rectifier, and one 4 volt
4 amp L.T. supply. The price is
22s. 6d. A similar model will probab-
ly be introduced without the L.T. wind-
ing. The price will be 1ds.

LANCASHIRE DYNAMO AND
CRYPTO, LTD.,, 94, Petty
France, S.W.1. Stand No. 50.

A MOST interesting programme

is promised by thjs firm, and
undoubtedly * Karadio’ will prove
the greatest attraction.

This is an entirely new type of
charger and is, we believe, the
only one of its kind at present
on the market. It has been speci-
ally designed to enable motor car
starter batteries and also radio
batteries to be charged from the same unit. It will
charge 2,4, 6 or 12 volt accumulators irrespective
of size. It adjusts itself automatically to the voltage

former

of the battery charged and mneeds no attention
It opera

whatsoever, 8 on A.C, malns and uses

Among the new receivers introduced this year
by Slektun Products Ltd., is the above ail-
electric Twin for A.C. mains,

The neat and efficient Di-feed trans-

manufactured by
Instruments Lid.

August 19th, 1933

made and

very little. current. It is small, strongly
fixed the wall

compact and can easily
of "a -garage or other suitable position. It is par-
ticularly wuseful for all motor users, particularly
those- who, like doctors, travellers and business men,
make very heavy demands on thelr starter bat-
teries. By means of the special attachment supplied
for fixing to the steering column, it I3 an extremely
simple matter to put .the starter battery on charge.
‘“ Karadio”> can then be safely left to charge the
battery overnight and thus ensure an easy start in
the morning.

“ Karadio ” will be shown for the first time on the
1. D. €. stand and will be on sale, price £4, inclyding
all necessary ecable and steering column
attachment, ete., and complete with adaptor |
ready for plugging into the ncarest electric
point.

In addition
onthisstand
will be scen
valve recti-
fier battery
chargers
and the
“Crypto”
constant

tential

attery

by the

Smiths have incorporated a
novel feature on this accu-
mulator. The side is finished
with a mall surface on
which charging dales and
Radio other details may readily
be entered in pencil.

PAGE CAR RADIO, 55, Windsor House, Victoria

Street, S.W.1. Stand No. 52a.

IN addition to Special Plug Suppressors and other

apparatus which has been found necessarf in
connection with carradio, someinteresting carreceivers
will be seen on this stand. They include :—

Type ** A’' Car Radio Set. An ambitious 5-valve
superhet, housed in a steel case for sinking into
the floorboards, .There is a highly efficient H.F.
stage and the overall sensitivity reaches the
remarkable figure of 3 microvolts. Automatic
volume control is included and unbreakable valves
are used throu?hout (Catkins). Steering column
remote [control of tuning, volume, waveband
changing and on-off (master switch and key) Is
urrnnﬁgd. A separate generator is required.

Type ““ B " Car Radio Set. A straight 3-valve cir-
cult, giving a highly satisfactory all-round per-
formance.

Type ** C** Car Radio Set. A “ Baby '’ 2-valve set
using bi-grid valves in an inverted circuit. The
car accumulator (12-volts) provides H.T., L.T.
and bias. Phone reception.

PORTADYNE RADIO, Portadyne Works, Gorst Road,
North Acton, N.W.10. Stand No. 75.

SOME interesting receivers will be seen on this Stand

and they include the P.B.b—a portable receiver
employing 8.G. power grid detector and L.F. stage,
coupled to a Class B output stage., A moving-coil
perimanent magnet speaker is fitted, and the complete
recelver costs £13 13s. inclusive of valves, batteries,
ctc. The Portadyne S/A.C. receiver Is o superhet
fitted with automatic volume control and energized
moving-coil loud speaker. The price is £15 15s.
Other interesting recelvers will also attract attention.

RADIOLAB MANUFACTURING COMPANY, Sand-
ridge, 8t. Albans. Stand No. 206.

FULL details are now avallable regarding the exhibits

of the Radiolab Company, and these comprise a
most interesting range of Set Testers. At £12 12s. you
can purchase a complete Valve and Set Tester which
measures the A.C, and D.C, voltages In a set without
the necessity of disconnecting a single wire, and with
no possibility of overloading the meter. The latteris
of the 1,000 ohms per volt type, guaranteed to British
engineering standards first grade accura Buttons

and terminals are so arranged that any desired reading
may speedily be obtalned. In addition, a space is

| always retains the hygroscopic,

Ve

One of the Silver Ghost
range of loud speakers
made by Lamplugh Radio.

Pprovided In the carrying case for tools, spare valves,
etc. A valveholder on the panel Is provided with
connections, so that external batteries may be con-
nected up to give a complete check of all the valve
characteristics, It is a most useful instrument for
the service engineer or keen experimenter,

RONNIE ENGINEERING, Crewdson Road, S.W.9.

Stand No. 27.

OME very interesting novelties will be seen on this

Stand, including the new Ronnie Mineral Com-
pound, a new Earth Tube and sundry small, interesting
components for the home constructor.

Ronnic Mineral Compound represents the discovery
of a combination of four minerals which, when blepded
together by a“special process produce a hygroscopic
actlon in all soils. When the compound attains a
hydrous condition a deliquescent substance of ex-
ceptionally high ‘conductivity is produced which
action of the
original crystals. Thia liguid. can only be dried.
under intense . artificial heat, it percolates the
immediate area surrounding any - present earth
Flatc or tnbe s0 creating a permanent, ever damp,
ow-resistance earthing system in contact with the
exlsting metal. It is packed in special airtight,
waterproof containers, and costs 1s. 3d.

The Earth Tube consists of a. heavy gauge copper
tube, perforated; a solid gunmetal ferrule at one

In addition to the smaller home

constructor s mains apparatus, Messrs.

Heayberd can  supply charging

apparatus of which the above is a
specimen.
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end and a heavy
gunmetal . casting
shaped like a funnel
at the other; this,
the ‘ Condensing
Vent,” is left above
ground. All joints
are strongly metal-
led. Its scientific
construction ensures
that the tube itself

the ‘ waste pro-
ducts "’ of radlo, an
exceptionally easy
path toearth, which
is vitally important
for good reception.
The tube is filled
with Ronnic new
invention  Mineral
Compound, which
creates a perfect low
resistance connec-
tion between the
metal and the soil.
Two models are
available: No. 1,
standard finish, 5s. ;
No. 2, plated cad-

o

The new type of reaclion
condenser manufactured by
Messrs. Telsen excludes dust
and dirt from the vanes.
As mdy be seen, the sides
are now moulded and the
component now presenis a
very neat and workmanlike mium and nickel, 6s.

ApeECIaRes: SIX-SIXTY RADIO

¢0., LTD., 17, Rathbone Place, W.1. Stand No. 85.
E new valves which will be introduced in time for

the Exhtbition include the 220B, the H.P.1A.C..

and the I1.H.60/250. The 220B is a low consumption
high efliciency
valve of the
Class B type,
delivering an
output of
approximately
1.25 watts. It
costs 14s. The

H.P.1 AC. is an
indirectly heated
H.F. pentode.

One of the ncw Where the recefver

Utility dials which
ses man ,
e e \*/ should replace or-

features. “ dinary 8.4, stages,
when greatly improved results will result. The cost
is 17s. 64, The I.H.60/250 is an indirectly heated
receiver delivering an output of 60 milllamps with an
applied voltage of 250 volts r.m.s. It will cost 12s, 6d.

design  permits,
this type of valve

The P.M.4.—A loud-speaker manufactured
by W.B. may be obtained in the attractive
walnut cabinet shown above. The com~
bination of a sensitive loud-speaker with a
modern cabinet of this type results in a very
useful piece of apparatus.

offersthose currents:

ENTHUSIASTS/
- TEST THEM FOR

y
//'

2
1

(42

Listening in to Magnavox
‘h_—/

Speakers on Stand 42.

If you don’t already own a Magnavox

speaker or one of the many kinds of
sets in which they are standard equip-
ment now’s your chance to hear loud-
speaker reproduction at its best by
Magnavox. You will at 'once undet-
stand why manufacturers fit them,
why Radio Journals recommend them
and why enthusiastic constructors
buy them.

A complete range of mains energised

(Shown above) Magnavox Stan: - =

R R ) M models, Dual-compensated pairs, and

Type 254 supplied in sealed dust-

proof bag and fitted complete
with universal transformer.

Prlce £1 173. 6d.

Permanent Magnet models can be
seen and heard at Stand 42.

See the new Benjamin range of valve-
holders, switches and transformers
and the many, many famous circuits
in which they have been specified

and successfully used.

{Iflustrated) the Benjamin Driver

Transformer for use with all

types of circuits and valves.
Price 10s. 6d.

THE BENJAMIN ELECTRIC LTD., TARIFF ROARD,
TOTTENHAM, N.17.

All the above speakers and components are
British made throughout by
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SPECIALISTS

* * * L]
Invite your mspectwn
We shall be happy to meet you on the
Heayberd Stand—Number 16. We want to
show you the result of eleven years’ specialis-
ing in the production of first-class mains
apparatus. You will appreciate the sound
design and attention to detail which charac-
terises the whole range of Mains Units
and Components. Come and examine for
yourself the interior of a standard Heayberd
Mains Unit—when you perceive the sturdy
components and the wonderful smoothing
circuits you will understand the confidence
that prompts us to give a Three Years
Guarantee !

Heayberd are always first in designing New
Transformers for use with New Rectifiers.
The following models have been designed

for use with the latest Westinghouse Metal
Rectifiers :—
MODEL W.40 (HT.12 Rectifier)—Rectified
OQutputs : I75v. 2§ ma.. Or 200V.

14/~
MODEL W.41 (HT.12 Rectifier).
H.T. Outputs to the W.40, but
4 amps. Price 22, 6
MODEL W.42 (HT.13 Rectifier) Half-
Tappings : 150v. 40 ma. Price
There are many new transformers in
be exhibited at the Heayberd Stand include :
Portable Amplifiers, Battery Chargers, Mains
Condensers, Resistances, etc, Let us show
you the new features !

NEW HEAYBERD TRANSFORMERS
30 ma. Price
Similar
with a L. T. A.C. Supply of 2+2v.
wave for Class “B.” Seconda
o 1776
addition to the above. Other products to
Unit Kits and a varied selection of Chokes,
OLYMPIA —=——STAND 16

T T ""POST COUPON TODAY ~— ™~

Please send me your 1934 Handbook—entirely
revised and packed with new information and
cireust diagrams. 1 enclose 3d. stamps.

71 L35 A
| Address ..ovoiiniiiinannnn.

P B0000 00 0 . - =5 o NE saneesseeenenesssarlrac,
‘To F. C. HEAYBERD & CO.,
10, FINSBURY STREET, LONDON, E.C.2
{One minute from Moorgate Und. Station)

5
i
et e s b et g S e

August 19th, 1933

PRACTICAL WIRELESS

. .
ensures a complete gbsenée of background
and atmospheric noises between stations.

The cutput from the L.F. stage, which is
matched to a standard output of 600 ohms
is coupled to a second chassis consisting of
an L.F, amplifier, which in the two standard
models has an output stage with an anode
dissipation of 25 watts and 60 watts re-
spectively. By fixing these output and
input rmpedances it i8 possible to couple
the receivers to any standard amplifier
chassis providing an output of 25 watts
.t0 1,000 watts without alteration to meet
special requirements. -

To ensure silent switching the switch is
made to break the output circult, and a
perfect adjustment of volnme is effected
by. means of a speciallygraduated volume
control. Automatic tone correction for
high and low signal levels is incorporated
and a earefully matched energised moving
coil speaker, in an anti-resopant cham-
ber completes a really de luxe set in
which no effort has been spared to
provide a receiver built to an ideal, and
not to a price.

A comprehensive range of Tannoy light
and heavy duty loud-speakers and micro-
phones will also be on show.

THE 362 RADIO VALVE €O, LTD,
Stoneham Works, Stoneham Road, E.8.
Stand No. 214.

A FULYL range of battery valves will

be seen on this stand, as well as

a special exhibition of valves and com-

ponents for Class B. A range of valves

for A.C. mains will also be released
and these are of new and interesting
deslgn. A double cathode is employed
resulting in longer life. The * Toledo
metal battery valves will also be ex-
hibited for the first time. These valves

Telsen have also
introduced some new
receivers this season
and the above model is the
a three-valver supplied complete with valves, batteries,
and speaker (moving iron or moving coil). With moving
iron speaker it costs £4 17s. 6d. and
with moving coil £5 5s. 0d.

are ' practleally unbreakable and have
many other advantages over the oldex
type.

TANNOY PRODUCTS, Dalton Street,
Norwood, S.E.27. Stand No. 103.
HIS firm's exhibits
will include the
following amplifiers :—

Type G.A.60, which
is particularly
suitable for trans-
portable purposes ;
available for A.C,
or D.C. The output
consists of a 60
Watt D.A.60 valve,
providing ‘an un-
distorted output of
15/16 Watts A.C.

Type G.A.120 has twin §
turntablesand pick-
ups, fader controls
and switching and
can also be provided
with radle, Two
D.A.60 valves in
the output give an -
anode dissipation of 120 watts
and an undistorted output of
30/35 watts A.C.

Type R.G.25 is a radio-gramo-
phone suitable for restaurants,
small dance halls, etc. An effi-
cient 8.G. variable-mu H.F am-

w.

The inside of the new
H.T. unit and L.T.
charger introduced by
Messrs. Telsen. Below are two of
the new fixed condensers with wire
ends. These are of the electrolytic
type, and are easily suspended in
the wiring of the receiver.

plifier, the L.F. comprising
25 watt push-pull output.
The popular traders’ equip-
ment, the G.A.25, will also
be shown.

As usual, Tannoy has pro-
duced a super Radiogramophone
for the Exhibition. The cabinet
is in figured oak, beautifully
finished and well worthy of the
superlative set it contains. This
is made in two parts, each a
complete chassis, with its own
H.T. supply. The first chassis
consists of a 7-valve Super-
heterodyne with Westinghouse
rectifier. Thelatest ty}{le pentode
valves are used in the signal,
H.F. and intermediate frequency
stages and also as first detector
and special stable oscillator. A
really effective and perfectly
sflent automatic volume control

For Public Address work or ‘for similar high-power relay of
music, the above 120 watt amplifier, manufactured by Birmingham

Ltd., will be found a most

piece of apparatus.

Sound Reproducers efficient
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One of the
neat Karadio
receivers which is being
introduced by Mr. Page. It will be
noted how compact the receiver has been
made and it should also be noted that
metallized valves are fitted.

TELSEN ELECTRIC €O., LTD,
Aston, Birmingham. Stand No. 88
AMONG the many new items on this stand wili be
the Class B Output Transformer giving ratios
of 35:1;, 50:1 and 65:1. This enables correct
matching to be carried out, and the transformer costs
8s. 6d. An output Choke isalso available for those

Thomas Street,

The Lampex Radio Company's super batlery

set. is employs a Class output

stage and a highly efficient loud-speaker, and
represents very good value,

who prefer this method of coupling the loud-speaker,
and this providesratiosof1:1,1.3:1,2:1and 2.6: 1.
This also costs 8s. 6d. Two Driver Transformers will
be seen; one provides a ratio of 1:1 and the other
1.6:1 and the price is the same as for the previous
Class B components. An interesting H.T. Unit and
L.T. Charger for A.C. Mains will attract much attention,

Messrs. Radio Instruments’
new iron core funing coil
beaving the name Micrion.
This is a neat coil possessing
several novelties.

One of Messrs. H. M. Clatke & Co.'s new mains units

as it provldes an output of 28 milllamps
at 150 voits, withseparate maximum,
detector and 8.G. tappings. Very
generous smoothing ensures the absence
of hum, and the charger delivers.5 amps
at 2,4 or 6 volts. The priceis £417s. 6d.
Other new components include an
All-wave Screened Binocular H.F.
Choke at 4s. 6d. ; Differential Conden-
sersat 2s. ; Short-Wave screened choke
at 33.; Resistors with wire ends at
1s. per watt, and a 7-pin solid type
valveholder at 1s. 6d. d

VARLEY (OLIVER PELL CONTROL),
LTD., 103, Kingsway, W.C.2.
Stand No. 85
'HE additions to the range of

Varley products include a special
automatic volume control unit at

Radio
Class B four-valve Madrigal receiver, which

This is the new Instruments’

costs £15 15s. including royalties. The
tuning scale is calibrated in wavelengths.

15s. 6d. ; a special compensating R.C.C. unit at 11s, 8d.
and three new items for mains apparatus. The new
power choke is of thé 30 henry type, carrying up to
150 mA., and having a D.C. resistance of 1560 ohms.
A special multi-volt transformer for Westinghouse
metal rectification delivers an output of 160 volts
300 mA. ; 4 volts 2 amps C.T. and 4 voits 6 amps O.T.
The remaining model is also a transformer for the
metal rectifier and delivers an output of 250 to 300
volts at 550 mA., and has two 4 volt 5 amp. windings
provided with centre taps. This
model costs 55s.

WHITELEY ELECTRICAL RADIO
€0., LTD., Radio Works, Victoria
Street, Mansfield,. Notts. Stands
128 and 129.

JLL details are now available
regarding the Microlode, the
new W.B. loud-speaker. The base
of the speaker (which resembles the
well-known P.M.4) is provided with
a special tapped transformer, The
tapping points are taken to a special
semi-circular selector switch, and on
the rear of the chassis are two arms
and three terminals. = The two outer
terminals are intended for connection
to the loud-speaker terminals on the
receiver, and then the two switch
arms may be rotated to provide
seventeen different ratios. In addi-
tion, when the centre terminal is
connected in eircuit four alternative

ratios suitable for Class B, Q.P.-P.

or Push-puil working are obtainable.

759
xew RADIO

on the easiest of

Choose your NEW RADIO at OLYMPIA,
or from any advertisement in *‘ Practical
Wireless.”* Send us your requirements

and we will quote you the Easiest of
Terms per return. WE DEAL WITH

YOU DIRECT. No Third Party Fincnee
Cqmpany, thereby ensuring strictest
privacy. Immediate delivery from Stock.

- JUST RELEASED

LISSEN ALL-WAVE SKYSCRAPER
FOUR CHASSIS MODEL. Complete With
kit comprising all components, 10 3
including set of Lissen valves. Cash or /
C.0.D. ‘Carriage Paid. £5/12/6. order
Balancein $1 month!y payments of 10/3.
LISSEN ALL-ELECTRIC SKYSCRAPER
THREE, complete with 4 valves and With
constructional chart in sealed Lissen 1 4 6
carton. Cash or C.0.D. Carriage Paid, /
£7/19/6. order
Balance in 11 monthly payments of 14/6.
LISSEN SKYSCRAPER THREE (Battery
Model), complete with 3 wvalves and With
constructional chart in sealed Lissen 8 3
carton. Cash or C.0.D. Carriage Paid. /
£4/9/6. order
Balance in 11 monthly payments of 8/3.
NEW FERRANTI “CLASS B’ SUPER
POWER CONVERTOR. Instantly con- With
verts your present set to Class *“ B.” 5 9
Complete with valve. Ready assembled, /
Cash or C.O.D. Carriage Paid. 63/-, order
Balapnce in 11 monthly payments of 5/9.
COSSOR MODEL 341. S.G., Detector and With
Pentode. Complete with cabinet and Y
balanced armature speaker. Cash or 11,9
C.0.D. Carriage Paid. £6/7/6. &
Balance in 11 monthly payments of 11/9. eucen
ATLAS C.A.25 for Mains, Class “ B " and With
Q.P.P, four tappings. G0/80, 50/90, p
1%0, 150, 25 m.a. o’ coD. 56
Carriage Paid. £2/19/6. 4
Balance in 11 monthly payments of 5/,  °Fd¢F
W.B. TYPE P.M.4A MICROLODE PER- With
MANENT ~ MAGNET  MOVING-COIL s
SPEAKER with input transformer. 5/9
Cash or C.0.D. Carriage Paid. £2/2/0. 5L
Balance in 7 monthly payments of 5/9. Sl
PETO - SCOTT MOVING - COIL P.M. With
SPEAKER with multi-ratio input trans- /
former for power or pentode. Cash or 5,6
C.0.D. Carriage Paid. 15/-. a
Balance in 2 monthly payments of 5/6. oresS
BLUE SPOT 99 P.M, PERMANENT With
MAGNET MOVING-COIL SPEAKER, com-
plete with tapped input transformer. 5,6
Cash or C.0.D, Carriage Paid. £2/19/6. d
Balance in 11 monthly payments of 5/6. e
CELESTION P.P.M.19 PERMANENT With
MAGNET MOVING-COIL SPEAKER, com- p
lete with tapped input transformer. 6/3
ash or C.O.D, Carriage Paid  £2/%/6. &=
Balance in 8 monthly payments of 6/3.  ©
ROLA F6 P.M. PERMANENT MAGNET With
MOVING-COIL SPEAKER, with input P
transformer. Cash or C.O.D. Carriage 6,.
Paid. £2/9/6. Srder
Balance in 8 monthly payments of 6/=
GARRARD MODEL 202A. 12in. Turn- With
table, A.C. Mains. Cashor C.0.D. Carriage 6,
Paid. £2/10/0. -
Balance in 8 monthly payments of 6/-. order

o QT |924
NEW TIMES SALES C0.5, Luseate #in,
B e T e

NAME ewrivneraosnomemastotsestssrmsoscsscossas
AdALESS ouiactvtrsannitsnissransesetaiosiiiiens
Jocoofzsnse eese.ones.Pr. W, 10/8/38,
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'HE first things we must specify, when
setting about the design of an
electrically excited field magnet for

an M.-C. speaker, are the width (i.e., radial
dimension) of the gap, and the field density
B. So far as B is concerned, unless it is
desired to produce something exceptional in
performance and sensitivity, B may be
taken as 7,000 lines per cm.2, For a very
high-class job the value may be taken
as high as 10,000; beyond this it is
very extravagant to go ; a speaker designed

in the Bell Laboratory is reported to have.

had a value of B=20,000, but this may be
regarded as a tour de force. The gap width
in a speaker for the ordinary user is com-
monly in the region of 1 mm. ; a good rule
is to make the gap 1 mm. per inch pole
diameter—0.25 mm. = This gives :—

Pole diameter. Gap width.
£#in.=19 mm. 1 mm.=0.1 cm.
1 in.=25.4 mm. . 1.25 mm.=0.125 cm.
11in.=32 mm. 1.50 mm.=0.150 cm.
14in,=38 mm. 1.756 mm.=0.175 cm.

These figures may be varied to suit the
winding, but it is not a bad plan to adopt
the appropriate gap width as tabulated, and
select. the gauge of wire and number of
turns to suit, a final adjustment of the gap
dimension may then be made to give the
necessary clearances internal and external,
{The internal clearance should be about
.005 in. and the external clearance (over
the winding), about .008in. (Diametrical
allowances, .01 and .016 respectively.)

The value of H in the gap (in air) is the
same numerically as B, which we take as
7,000; therefore the gilberts required for
the gap will be, gap width X 7,000. It being
easgier to follow a numerical example than
symbolic expression, we shall take the gap
to have a value 0.15 cm. (appropriate to a
pole diameter 1}in. as in table). Therefore
gilberts=7,000 X .15=1,050, and we know
that ampere turns=.08 X gilberts—=840 in
the present example. This is the value of
ampere turns required for the maintenance
of the field in the gap. We must now add
the’ value necessary to carry the field flux
through the iron circuit. The simplest way
of dealing with this is to postulate some
definite value of H in the iron, or ampere

PRACTICAL WIRELESS
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The following table is useful :—

By Photon

turns per inch (two ampere turns per inch
of length is equal to one (H) gauss in
strength), and then to design the iron circuit
accordingly from the magnetization curve
proper to the grade of iron used. Here are
a few figures :—In cast iron, 100 ampere
turns to the inch will carry B=6,600 lines
per cm. In wrought iron or special magnet
mild steel casting :—40 ampere turns per
inch will carry 14,000 lines per em.?, or,
30 ampere turns per inch will carry 13,000
lines per cm.2

On these figures we may reject cast iron
as an unsuitable material, and take the lower

figure, namely 30 amp. turns per inch as }

having to be provided by the winding. In
order to apply this with exactitude we
should need to design the magnet core be-
fore we could calculate the amp. turns. To
avoid this we shall assume that the length
of the core circuit is 10in. and allow 30X 10
=300 amp. turns as required. Thus the total
amp. turns to be provided will be :—

For the air gap .. 840 amp. turns.
¥or the iron circuit . 300 amp. turns.

Total ..1,140 amp. turns.

In order to calculate the watts all we
need do is to specify the bell of copper;
given the area of copper provided to carry
the 1,140 ampere turns it matters not the
least whether it be one turn carrying 1,140
amps or 1,140 turns carrying one amp., the
value for the purpose of field excitation
will be the same, and the dissipation
in watts will be the same.

Density of current. 'Watts dissipated per unit Vol
Amps. Amps.
per sq. in. per cm.2, Per cu. in. per ¢.c.

600 93 246 0150

700 109 335 0205

800 125 442 0270

900 140 620 0380
1,000 156 630 0416
1,100 170 820 0500
1,200 186 980 0600

Thus if we prescribe a copper belt of
sectional area=1 square inch and call
the current density 1,200 amps. per square
inch which from the above table gives
.98 watts per cubic inch. If we take the
accompanying illustration as a rough lay-
out, the mean circumference is 7.5 in. and
the power required 7.5X.98=7.356 watts.
The sectional area provided for the winding
needs to be at least 50 per cent. greater
than that to be allowed for copper.

We may consider this excessive ; if so,
we may prescribe a belt of copper of
2 square inch section, then we may take
the current density=600 and, from the
above table, watts dissipated per cubic
inch=.245 and the power required is:—

7.6X%.245=1.84 watts.

This is unnecessarily low so that one of the
intermediate current densities may be
chosen. 1,000 amps. per square inch
copper is a good average figure, giving a
dissipation of copper loss=5 watts.

The correct gauge of copper to be em-
ployed is most simply calculated on the
basis of one turn only carrying the whole
current. Thus, if it be intended to work

| from a 12-volt battery, we will take the

current in round numbers as 1,200 amps.
then the resistance of the one turn will be
.01 ohm, and since the length is 7.5 in.—
19 em. we have 1,900 cm, per ohm; from
the tables we find this to correspond to
224 s.w.g. To avoid ordering a split gauge
we take the nearest, namely 23 s.w.g.
At 1,000 amp. turns per inch the belt has
an ‘area=1.2 square inches, which corre-
sponds to 2,650 turns requiring 50,000 cm.
length of wire having a resistance of
29 ohms. At 12 volts the current will be

(Continued on page 761)
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(Continued from puge 760)

‘ 0.41 amp. and the amp. turns=2,650% .41
P E A R =1,100 and the watts dissipated (C'R. loss)
=.41X12=4.9 which shows that the use

of 23 s.w.g. (.024 in. dia.) in place of the

half-gauge size, may be justified.

RAD'O BARGA'"S A few words must be seid as to the
design n:lf the iron “}:ircnit in the matter of
- sectiol area. e have assumed that
SDeclaI "_-P- 0ffer . either wrought iron or a steel, such as
1933 Lamplugh Silver Ghost Senior P.M. moving Edgar Allen’s special field magnet steel

coil loudspeaker includes 3-ratio transformer to A - .
match any output valve. Hire-purchase terms for (which is nearly pure iron), is employed, and
Practical Wireless*  readers—15/- down and that the flux density B is approximately
5,2kl peyin ot 35 Syl “F0B) || 13100 fnes er o, the cuchton i et
payment of - [5/.. No references. Cash hs th?t ﬂqx ?thThe flux 7';7‘ thﬁ ({i‘%m tt”ll:e flux
ensity in the gap multiplied by the gap
NEW AMPLION * SONNETTE” area, which may be taken for the examplo
'};hesfl:tesl A(;npliopﬂnéofving;lcoﬂ ls:‘peakerlo\r;‘/_v/iiw at under consideration = 8 cm.? X 7,000
e Show and specified for the ™ Practical Wireless - =56,000. But there is also the leakage flux,
Auto-B Threc described in this issue. ..27,6 and this we only know from experience :
t;z': total lﬂux z.aﬁ about two and a half f:'mes
the actual gap flux. The total flux is there-
OLYMP‘ RG AIN | | fore taken as 140,000 lines and the iron

——cEeT BA area required is 140,000=10.8 cm.? or 1.7
1933 SE 2 ONLY'! 13
£ _———""] | square inches. The core components should
The famous Climax 1933 Table Radiogram, beautiful be calculated with an area (section) at no
instrument, 3-valve single dial tuning, calibrated point in the path of the circuit less than
in wavelengths, moving-coil speaker suitable for . . :
C. mains, Special price to clear— 9 Cns this. This cannot be done in the actual
two remaining in stock. . neck of the centre pole but that point does

not need to carry the whole leakage field,

sEND 5 N ow part of the field has already leaked away;

S DE the neck should be kept up to as near |
Y OUR OR the full pole diameter as possible; that
is all that can be done peyond adding extra

.B. A.C. “KOBRA ” ampere turnsin computmgthetotal'requued.
5c|?known c" Kobra " 3-valve AC. Receiver, Allow for, say, 1 em. length at a higher flux

rnoving-coil.speager. provision for mains aerial and density. An addition of 50 to 100 amp.
pick-up. List price £11.186. .. £5_1 5.0 turns is usually an ample allowance.

K.B. A.C. or D.C. “PUP”

Self-contained, simple, saf"e, trougle—efll:et),l lhTwK..B. | PRACTICAIL WIRELESS
el Ly o i | BLUEPRINT SERVICE

DC. mins. List price £7.100. £3492.6 | 1o AR &V et fhe, sopuiteniille.of Short-wave reception

d ho fer t k fi full-si = 5
K.B. BATTERY “PUP” e e e om » i |[now possible with most

includ ker, valves, and batteries. Attractive ¢ Practical irel ” . °
Cabinet, automatic grid bias and ok ';:“_W"efflise x.{:tc?w".“.s’wel)ci:“r:z“: recelvers!
sockets for extra speaker. List price £2 3 6 pply “Slze lueprin mn” g Diag

) = sJSe of all the * Practical Wireless *’receivers for

- Short-wave stations can be tuned in with prac-

FA Mous 1s. each, post fret.e. When ordering, gu.ote tically every receiver when fitted with an Eelex

- the number. Copies of the paper containing | Shori-wave  Convertor. Programmes from

s SOVEREIGN JUPITER descriptions of the particular receiver | Australia, America, and other distant countries

complete with Exide accumulator and Tungsrem cost 4d. each. Address orders to: The | 3¢ ey PR I T B GuEitly (5 35 il

5 3 ; S little or no experience of Short-wave reception.

valves Self-contained  spezker, chassis  built Publisher, .George Newnes, Ltd., 8-11, s =g
¥ i | = You can spend many thrilling hours tuning in
B iext, Uselly, 7.7, £2-19-6 | Southampton Street, Strand, W.C.2. distant countries, and your friends will be amazed

Marvellous bargain. at the remarkable increase in the range of your

LISSEN PENTODE TRANS- Beb R iy

PORTABLE 5 lBolpbiEEStrai!g;ht 'rhreﬁ“ ol h
This faomous Lissen portable is complete with 120- 3 N‘[’;},gn E:pgrcess ,"rp}:::: <3 w1t an
volt Battery, 9-voit G.B. Battery, 2-volt Accumu- 4. Sonotone Four.
lator and Lissfn valsves._ lBix’lancgd 5. Bijou Three. LEX Sh
armature speaker. pecial bargain 6. Argus Three.
) - i SRR L £2'19'6 ;: !SE:;pir]e( Slrr;:ﬁnve Three. EE ort-wave
L+ no ee.

B.T.H. SYNCHRO BLUE MOTOR | | o Midzet Two (cd. only). -
The famous Synchro Blue Electric Gramo. Motor :(l,. F ect;'x;le" ity g onvertor
suitable for alt A.C. 50 cycle mains, low current con- 12, F:zherw iht Class B Fout.valver.
sumption, no interference with radio sets, Special 13- Q.P.-P. 'Ie'lfree-l"'cur- N
.“}§°h“5.°' ) l\:“}?‘ 'i’"“..”/ 6&{5"{2’7"‘52?:"6‘::‘5‘&' 14. Alpha Q.P.-P. Three. Supplied for mains or battery receivers. Eelex

g f'?}ﬁ”’ ﬁ“ s g 4 15. Ferrocart Q.P.-P. Hi-Mag: Three., Short-wave Convertors have a range between
pavsentsl g d ] caSh 25/- 16. Supersonic Six 18 and 60 metres and will receive, among others,
gnocs e TuE 'L: - . Al 17. Beta Universal Four. the new B.B.C. Empire Short-wave Station.
The well-known Lincoln Stewart dual range shie 18. A.C. Twin, :
:oil.;.wzoo-é;%év metres, §00-2,100 metres. 3/9 19. SAelEct%ne AF.C. Radio-Gram Two. ?;glee:"{lyape for mains or battery sets £2 12s. 6d.,
List pric i 20. .C. Fury Four. TN
Us : de b AT e [an Masor=Spealleniehassis 21, Radiopax Class B Four. Whg not ask your dealer to demonstrate? Or.
B e R e eedlalIE ' § | 22. Three-Valve Push-Pull Detector. (6d. only). | send now for the Eelex Short-wave booklet

g oo siber Bapain ang 3/3 ] | 23. Double Diode Triode Three. number EE5 frec.
while stock lasls, ually ss o8  ss 24, }.Euef)sgtANi‘on.
3 25. e D.C. Ace.

All Goods sent Carrmge Pald. 26. The Superset. Jo Jo EASTICK & SONS

27; The Auto-B Three.

PEARL & PEARL,||® ™ #iveere 0 e e g v

o All these Blueprints are on sale at our . |
190, Bishopsgate, E.C.2. Stand No. 8, ground floor, together with |  Phone: Metropolitan 0314 (6 lines)

a foll range of Wireless Handbooks. i = — == 5
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Is It Television’s ~ Aladdin’s Lamp?

By H. J. BARTON CHAPPLE, Wh.Sch,, BSc. (Hons), ACC.i, D.LC, AMLEE.

ROM the|a simple matter to produce the rays | Problems Involved
C{i-ﬂl?st be- | through the medium of ' the filament The two prime problems, therefore, are to
ginnings of | emission of electrons, somewhat as in the | make the ray scan the fluorescent screen in
the art, tele- | case of an ordinary valve, and this ray or | a manner exactly similar to that of the
vision has, for | gtream of electrons can be directed on to a | exploring spot undergoing its pre-determined
sonie unaccount- | special form of fluorescent sereen, path at the transmitting end.
3 able reason, | where their high impact velocity Secondly, the intensity of the

- been the victim
of scares, and much harm has been done,
some almost irreparable, by the flamboyant
claims of irresponsible people. Some of
these deal with so called new develop-

fluorescence seen on the screen
must vary according to the degrees
of light and shade of the resultant
! image.

renders them visible.
Now, since this cathode ray

ments, while others are just as
adamant in their statements that
it is @physically and practically
impossible to perform certain
television experiments or trans-
missions, while all the time the
work is being undertaken and
progress made.

While it is an admittedly diffienlt proposi-
tion to sift the wheat from the chaff it
really is incumbent upon those who put pen
to paper for others to read, to be at least
a little more careful in their supetficial

-

investigations and give the facts their
true significance. One of the chief
television devices whioh has formed the
basis for fresh comments has been the
cathode ray tube. The use of this tube
for television purposes was first de-
scribed in England in a patent taken
out by Boris Rosing as far back as
1907. Subsequent to that date re-
peated efforts have been made to use
it for television reception and trans-
mission, especially by the anti-mechan-
ical section of workers, with varying
SuCCess.

Brief Working Details

In the spacc at my disposal I want
to try and examine the position fairly
and dispassionately, at least as far as
present practice is concerned. My first
acquaintance and use of a cathode ray

tube of any sort for scientific work was in
1921, and I was quick to realize that herc
was an instrument which, for visual inter-

pretation of certain phenomena, was secOlt
to none.
vears, however, before I was privileged to
witness cathode ray television images of
a quality comparable in any way to
those portrayed by simple disc appar-
atus. This was by the Ardenne system,
and it is common knowledge that
Ardenne himself has devoted much of
his time to the perfection of cathode
ray tubes for scientific purposes.

Before referring to this system, how-
ever, let me deal briefly with the normal
functioning of a cathode ray tube. In
Fig. 1 will be scen a typical cathode
ray tube similar to that used for
television, First of all it must be
understood that a * Cathode Ray” is
really a form of electrical discharge
which occurs when electricity at a
very high potential is forced through
a high degree of vacuum, It is gnite

Fig. 2—An actual photograph of a television image

I had to wait a period of ten

Here then we have presented
the pure essentials of an embryo
cathode ray television receiver.
The bulk of those workers who
have and still are experimenting
with cathode ray tubes, obtain
the light and shade in their
. received image by keeping the
scanning velocity constant while varying
the number of electrons per unit area
reaching the screen. the scheme
demonstrated some time ago by von
Ardenne, he obtained his light and shade,
not by a variation of the number of
electrons passing through the wunit
cross-section of the electron beam, but
by a method suggested by Rosing,
namely a variation of the transverse
velocities of the beam. In this way a
slow transverse velocity brings about
relatively intense fluorescence and
accordingly gives a relatively brilliant
clement in the picture, while on the
other hand a high velocity of scanning
gives less response and consequently a
dark element in the received picture.

The images produced in this way
were extremely good, although the only
item demonstrated at the time was a
still from a film showing the heads and
shoulders of two girtls, and the illustra-
tion, Fig. 2, i3 an actual photograph of
the ima,gl,le. Photograpl.;s (l)<f television
images, however, never loo
move about. Added to this we have the [ good gs the,a.ctua.l im,age, but it w?ﬁrllib?s
characteristic, common once more to valve | readers to judge the nature of the subject,
working, that the ray stream may be moved | while in Tig. 3 is scen a *‘ cut away’ of
or diverted from its path by either magnetic | the electrode system of the original von
or electric means. Ardenne cathode ray tube. The cathode or
filament is seen surrounded by the
Wehnelt cylinder—together with the
anode and deflecting plates for con-
trolling the electron siream.

‘Unfortunately this scheme had the
disadvantage that only films could be
transmitted and not living or inanimate
objects, and furthermore the receiving
apparatus could not be employed to
receive any system of television trans-
mitted by fmechanical] methods. This
was a most serious drawback quite
apart from any difficulties gssociated
with the apparatus itself, but no doubt
further developments will be made
and we are sure to hear more of cathode
rays.

Coming a little nearer home, what do we
find ? One or two manufacturers have
been specializing in the production of

B Fig. 1.—A typical cathode ray
"~ tube suitable for television signal
- r ception.

as I have just mentioned,

beam is, 3 n
a stream of electrons, it has no weight

and hence no inertia, and in conse-
quence there 1is, in theory, mno flimit
to the speed at which it can be caused to

using Ardennes’ original cathode ray apparatus.

Fig. 3—A cut-away showing the electrode
system of an original Ardenne tube.
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cathode ,ray tubes, notably Cossor’s and
Ediswan’s, and in an admirable publication,
just issued by H.M. Stationery Office and
vwritten by Watson Watt, Herd and
Bainbridge-Bell, tribute is paid to the
products of the first-named firm.

Three Methods

Emmining the three methods of showing
a television image, namely dise, mirror drum,
and cathode ray, so far as they have been
demonstrated under various conditions
recently,
conclusions.

First of all with the disc type of machine
working in conjunction with a flat plate
neon lamp (or alternatively the beehive or
letter pattern), we have a very simple and
relatively cheap form of apparatus capablc
of giving excellent definition when the disc
itself is mechanically correct. Against this
we have the limitation that the image is
fairly small and can be seen by only
or four persons simultanecusly. On the
other hand, with the improvements which
have been pronnsed in connection with the
light source, an image of greater brilliancy
should be possible, and this will very
materially overcome one of the prime
objections to disc working.

the mirror drum apparatus. This type of
apparatus, when working in conjunction
with the new type hermetically sealed
Baird Grid Cell as the modulating medium

of a heam of light from a projection lamp,

produces a large and very bright image
which can be seen by a room full of people
simultaneously. For example, the machine
now inuse in one of the B.B.C. listening rooms
gives an image 14 inches high by 6 inches
wide, and this is seen in Fig. 4, but in order
to obtain these added advantages we have
the fact that the apparatus is considerably
more expensive than the disc type

Coming now to cathode ray tube working
we find that it offers the advantage of
having no moving parts, and is in conse-
quence silent in operation, while the image
can be seen by a large number of people at
the same time. Except in the hands of
experts, however, with a sound knowledge
of television technique the results are open
to grievous disappointment. First of all,
with the methods which have so far been
demonstrated publicly, the size of the
image iy limited to the area at the end
of the cathode ray tube, say, about 4ins.
by 2ins. with the present ratio of B.B.C.
transmissions.

In order to obtain a constant cathode
ray spot diameter over the range of Wehnelt
cylinder voltage required to give good
depth of modulation, the tubes have to be
specially chosen. Unless this is done it
is the easiest of matters to be rewarded
wrth images (a) lacking in detail due to
a “fluffy ” and misfocused spot, and (b}
lacking in contrast owing to the spot
expanding instead of darkening with
decreasc of signal.

Conclusions

Dealing with the methods of scanning,
whereby the spot movement is made to
conform to the exploration made at the
transmitting end, namely, bottom to top
spot movement and right to left strip
movement, particular attention must be
paid to the electrical ecircuits used to
produce the time bases, to avoid any
inductive effects whlch mxght give rise to
delays in the “return’” stroke of the
thyratron valve used for this purpose.
The charging action is linear by virtue

one can draw the following °
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Fig. 4— A close-up of the television screen used
Secondly we have the development of py the B.B.C. for showing images, together

with the controls.

of the action of a saturated diode or its
equivalent, but the rcturn action due to
discharge through the thyratron must
be as rapid as possible. (This is known as
the ¢ saw tooth ”’ effect.)

When we come to synchronizing, if it
were possible to use linked A.C. mains the
problem would be very easy by making
the mains trigger a thyratron in a eircuit
arranged to respond to the picture fre-
quency, so that thc low frequency time
base is automatically held in place.

The high frequency or *strips per pic-
ture ” time base is synchronized from the
signal by the well-known Baird principle,
using the strip frequency intercalated
signal, which is always extant in the
B.B.C. transmissions.

On top of this we are faced with the fact
that the auxiliary apparatus (apart from the
somewhat expensive tube) is quite costly
and fairly complicated, so summing up
the whole situation it would appear tha,t
in the present stale of the art the mirror
drum machine is capable of producing the
largest pictures with the best pictorial
effect. The disc with the neon lamp offers
a very simple and cheap receiver, but has
the disadvantage that only three or four
people can view the image at the same time.

The cathode ray is midway between
the two, and it 1s quite possible that
ultimately there will be a market for all
three devices.

Bearing this in mind, it is hoped shortly
to furnish readers with practical details
of mirror drum working, and they will
then be in a position to judge for them-
selves.

]

Blue Prints for all ¢ Practical

Wireless > Receivers are on
Sale at our

|  STAND No. 8,
GROUND FLOOR, OLYMPIA,

763

POLICE |
NOTICE

(and everybody else as well!)
that LYONS ‘“B.A.T."”
COMPONENTS are the best
chtainable irrespective of price.
“Q.M.B.” RADIO SWITCHES, from

1/6d. to 7/6d. Single-Pole, Double-

Pole, 2-Wa 3-Point, 4-Way
Rotary, DP.{)T TPDT Etc.,

H B.A.T.” PRECISION RESISTORS,
from 10id. (l-watt) to 4f= (5-
watts); also 10, 20, 30, 60 and
120 - watt wire-wound witreous-
enamelled resistors to order (34

Days).
“B.A.T.” MICROPHONES, all pat-

terns.

CLAROSTAT POTENTIOMETERS,
50 ohms to 50,000 ohms in wire-
wound, and up to | megohm with
special element.

“B.A.T.” MAINS TRANSFORMERS
& POWER CHOKES, all patterns,
low prices. Etc., Etc,

CATALQCGUES. Really useful,

informational Art Catalogues free
and post free on request, if you
mention ** P.W.”

CLAUDE LYONS, LTB,,
76, OLDHALLST., LIVERPOOL.
40, BUCKINGHAM GATE,
WESTMINSTER, S.W.1,
N, o Tes e oy
% FIT THIS
ELECTRIC

CLOCK

TO YOUR SET!
NO MAINS NEEDED !
KEEPS CORRECT T{ME !
NO WINDING !

Works oft amall pattery lasting 12 months, or can
be plugged into G.B. battery without affeoting recep-
tlon, Uses practically no ecurrent. Pits into hola
3jin. dia. iln any panel up to iin. thick. Easy to
fx—no screws required. Only
Aln from front of panel to_back
of case, Swiss movement. Hands
set” from frcat. Nickel . plated
bcécl Usceful addition to any
RIVERSIDE MFG. Co,, Ltd.,
Dept. 21, Crisp Road COMPLETE WITH BATTERY
Hammerﬂnith. W.6.
Telephane  Riverside R332 POSTAGE &D
Our G4-page Nlustrated List for sd. will tell you bow and show you
a great varety of Spring and Electrio

Motors, Tuarntables, Tono Arme,
Horns, ki Kers,
Plckups, Cablnets, hlnges hdstnys =
door-locks, kuobs, handles, and [§
catches. Also Receivers, Kits, com-
letc Gramophones, accessories,

lowest prices, wholw\lc or retail,
The Regent Fittings Co.,

D 285
30 years), 120. Old Sireet,

London, E.C.1

PATENTS & TRADE MARKS

KING‘S PATENT /GENOY, LTD., 146b, Qu. Victorin

Street, E.C.4, offer s Advico Hanodbook” and
Consultations free.” 47 years’ references te, cali,
or ’phone (Central 0682). Director, B. T. King,
O.1.M.E., Reg. Patent Agent, G.B., U.S.A., and Oanada.




:COMPLETE

22/

p-oduced. Fully guaranteed.

RADIOLYMPIA
STAND No. 14
GRAND HALL

Ask your dealer for demonstration
or write us direct for Cataloguc,
*Phone ; Enfield 3648.

COSMOCORD. 1%® D=7 iEN

compensator on end of
Smart brown bakelite,

10/- DEPOSIT

Cash Price 42/

with ebonized mouldings,
SIZES OVERALL,

with panel 18 X 7, baseboard 14ins,
and all accessories. Fitted with hin
toard for easy aceess to set.
SEND FOR ILLUSTRATED LEAF

) _, L From Solc Manufacturer:
— I W. 8. WILKIN,

Phone: Southend 4330.
i

WITH
VOLUME CONTROL

The finest pick-up of its type yet

put is extraordinarily high. Specir
swivel head for .easy meedli
changing, Impossible for pick-up
head to get out of adiustment.
Weight on record adjustable by

and 6 monthly payments of 6/-.

Ont-

arnn.

OARRIAGE AND PACKING FREE.

Specification : Boundly comstructed of well-seagoned
timber and beautifully polished rich walnut shade

Height, 3it. 3ins. Width, 1ft. 8ins. Depth, 1ft. 4ins.
Allowing ample room for pieck-up turntable and set

1s0 speaker
ged motor

LET.

Sent to you all ready to take your set.

Nelson Mews, Southend, Essex.
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ONLY

I Successful
All-Wawe
Tuner—
operating
from 14.5 to
2,000 metres

BRITISH (GENERAL
STAND PRICE ONLY 9/6

From all dealers or direct from :
BRITISH GENERAL MANUFACTURING
¢0., LTD,,

Brockley Works, London, S.E.4.
RADIOLYMPIA ‘Phone : Lee Green 5055.

SPECIFIED

IN -THE

AUTO BIAS

3

Ask for a demonstration of Multitone com-
ponents at any Multitone dealérs. Then you
will realise why the leading designers in

Practical Wireless specify Multitone
formers in preference to all others.

This Guide (H), which * Driver Transformer BEPU
is the most complete (Ratios available: 1-1, 1.5-1,
practical manual on Class and 2-1.)

B and Q.P.-P., can ‘be’ (The highest grade trans-
obtained -free- from your - formers on sale, yet lowest in
dealer or direct from us. Pprice.) -

* Tone - control Transformer,

w0
L PUSW PUSH

\ mvm\cmm\\‘ saving and ~ensures good

quality.
Graded potentiometer.

) PUCHOKE, for matching your exisling
=== speaker to the Class B output,

Trans-

96

TOCO, 1-4. ,
In the 1st L F. stage gives I7 6
30 per cent. extra H.T.

M.C.60

Set building
made easy |

Those usually fricky

SEE THE

soldering jobs can be DEM%SSLT&PT‘EDAT
cleanly, easily and : 4
surely done by electric k::::hmpm
soldering. Simply plug N 3
info. a lamp. socket, .

switch on and _in four
minutes the SOLON

is ready for use.

ELECTRIC

SOLDERING
IRON

If your local dealer does not
stock SOLON, please send

us his name and address!

W.T.HENLEY'S
DEPT. Y.O.7. HOL
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Readers.

The Editor

. \“' : . .
Using a Gramophone Pick-up with a Radio )

does not necessarily agree with opinions

expressed by his correspondents.

A Satisfied Reader

Receiver

Sir,—The present low price of valves
has given the amateur much more scope
in prosecuting experiments towards achiev-
ing first class results. It is common expe-
rience that, where the use of the gramo-
phone pick-up has been made with the
use of the ‘‘radio-receiver,” results have
been disappointing. Usually the detector
valve is made very unstable, resulting in
the scrapping of the pick-up for the sake of
radio quality.

A simple circuit, as shown below
whereby another valve is used, will do
most, if not all, to obviate the unstable
detector in an amateur radiogram.

The components required are few, i.e.,
(1) Valve-holder, (2) Suitable valve, (3)
D.P.D.T. Switch. The amplifying stages
are connected to one side of the switch
and L.T.4 from the same unit to the other
pole; when in use, this switch brings the
amplifier into either the anode circuit of the
detector valve, or into that of what may be

Sir,—Please accept my sincere thanks
for the splendid “ Constructor’s Encyclo-
padia,” which I received by last mail.

It is truly a most excellent work of
reference and has in the first few pages
cleared up quite a number of vague points
which had been bothering me up till now,
and although I have
not yet gone through
it thoroughly I hope
to have more subjects
explained in the clear
and concise manner
so typical of PractI- £5

= "

L& 6—#«6‘-’-14—6 »4

765

conditions prevail. With reference to the
Encyclopadia, I have not overrated the
usefulness of this volume and constantly
refer to it for certain matter which one
does not require a great deal. Needless to
say such information is always there. I
will conclude with a number of suggestions.
Short-wave reception is increasing in
popularity and deservingly so. 1 always
read readers’ letters and hope readers will
contipue to write you. It is interesting to
know what others think, like, or do. My
first suggestion is prompted by a number of
interesting letters from overseas readers
who are short-wave enthusiasts. Why not
invite those who desire to correspond with
other enthusiasts to write their names,
addresses, and type or types of receivers
used by them, and publish, say, four
per week in a small space. Fresh corres-

(Continued overleaf)

B

3 1
csL  WIRELESS.—B. % YR
BENEKE (South L

Africa).

Praise from Overseas

S1r,—I am very pleased indeed with the
Encyclop®dia, which is the first English
publication of its kind I have seen. The
Data Sheets and their Binder are a very

useful idea, in fact I have been

HE C\é D.PD.T Swrres
LDerecror J
) B
. G,

70 AMPLIFIER

GRAMO INCUT

making use of them already.

The PracricaL WIRELESS is
just the paper we in Australia
require, as we have no one to
advise us. It is all very well
being told to do this or alter
that, but your publication tells
how to do it, and also illustrates
the way. Every Saturday I walk
into the township and back six
miles for a copy of PracticaL
WIRELESS.

¢ Birtov  The Federal Postal Depart-

> c7-  ment charged nothing for the

- [ ) books entering the Common-
= o wealth. I expected to have
Using a gramophone pick-up with a radio receiver. something to pay. I thank you
i again for the very useful

called the “ gramo-input »’ valve ; and also
conveys the positive low tension to these
units as required. The grid circuit of the
detector is left untouched, whilst the pick-
upis connected in the usual way, to the grid of
the extra valve.—J. F1ELDER (Portsmouth).

Expotential Horn Speakers

Sir,—The article on page 517 of PRACTICAL
WireLEss, July 1st issue, by Photon,
gives no measurements for the horns. The
following is a transfer of one side and four
such as this, made to the measurements
given, makes a perfect-horn which gives
both low and high note reproduction, if
used with a Baldwin unit or such.—C.
Crrprs (Oxen):

presents I received.—J. C. PEARsoN (West
Australia),

On the Shori Waves

Sir,—Allow me to congratulate you
upon the publication, in current issue, of
0Old Circuits Revived. When one remem-
bers the apparatus at hand years ago it
makes one a little surprised that in the old
days they worked at all. To those who
wish to experiment I recommend this
article. The finest article of its type I
have ever read is * On the Short Waves.”
I hope to see similar articles of this nature
at different times of the year as reception
conditions change, and a different set of

The correct log law of expotential loud-
speakers as supplied by Mr. Cripps.

= 4
CUT THIS OUT EACH WEEK

DOYOUKNOW?

—THAT sal-ammoniac may be used as a make™ ;.
shitt for a chemical earth. ~ It is not, of courses :!
so efficient as the various proprietary brands ot '
chemical earth which are obtalnable trom our .
advertisers.
—THAT aluminium paint is useless as a ©»
substitute for metallizing valves, chassis, etc.
—THAT a meter and a battery will convince £/
you of the above it you connect them in series :!
t
¥
]

and try and obtain a reading across a surface
which has been so coated.

~—THAT it is possible to receive two separate
?rogrammes on one aerial and reproduce them
hrough two separate receivers, without inter
action.

—THAT the response of a loud-speaker may
often be brightened up by removing the cone
an inch or so from the rear edge of the baffle.
~—THAT loud-speaker leads shouid not be
rcranitted to come mear the aerial or earth
eads.

—THAT when desi_gning a circuit care should
be taken that the ** input '’ and *‘ output >’ ends
of the circuit are well separated.

—THAT a screencd aerial lead will reduce
interterence from electric signs, etc.

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suilable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
Kimself responsible for manuseripts, every effort will be
made to return them if a stamped addressed envelope
18 losed. All correspond intended for the Editar
should be addressed : The Editor, PRACTICAL WIRELESS,
GQeo. Newnes, Ltd., 8-11, Southampton Street, Strand,
Ww.C.2

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.

“ UNIVERSAL KITS.”

Work from either A.0. or D.C. supply without
ajteration, 2v. Set : £5 159., 3v, £8 154, ; 2v. Amplifier
£ s-; 3v. £5 58, All-electric Radiogram Kit,
complete £12 18s, ANl prices include Valves, Rectifier
and fuil size Blueprint,

e

WHAT IS MISSING AT OLYMPIA ?

The only really UNIVERSAL high voltage maius valves, Work direct
oz resist !

oft sither A.C. or D.C. supply. No
Remarkably free from mains bam.
ALL PES as previously advertised, and a range of NEW ones,
neluding the K 8560, a valve with m

aximam dissipation of 15 watts.
istics. For Detecto:

D.130. A high-mu valve of outstanding char: ;
1st L.¥. stage or as H.F. Ask for particnlars and circnits.

I0s cheaper and easier to build a new mains set or convert

.an old one if you use only OSTAR-GANZ valves.

The OSTAR-GANZ High Voltage Mains Valves

Obtainable through dealers or from Sole
Agent for Great Britain :

EUGEN FORBAT
28/9 Southampton St. Strand, London, w.C.2
Telephone : Temple Bar 8608




SHARP, CLEAR,
BETTER
7

RECEPTION?

0

Diseard your prescnt acrial and connect
up to the AIRCLIPSE Auto-Inductive
Aerlal. At once there will be an aston-
ishing improvement in the performance
of your set. The wonderfully convenient
AIRCLIPSE, with its principlc of auto-
induction, fiiters inconfing signals. 1t
increases sensitivity and selectivity ; gets
distant stations with amazing elarity.
Equals the best outdoor aerial and in-
ﬂx&tely surpasses any indoor aerial. Only
8§ x 1} inches. Can be placed inside or
outside the set, and enables any set to be
moved from room to room.

, |I R [' nw[!r!m X
Wuto-Induuctive AeRiAL

For A.C, Mains and Baltery Sets.
Of all dealers, or in case of difficulty,

order from:—
AIRCLIPSE Ltd., 182. VAUXHALL BRIDGE RD,,LONDON, S.W.1
Telephone : Victoria 5022.

END MORE
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¢ We’re Fluxite and Solder
—the reliable pair :

Famous for Soldering—
known everywhere ! erA

At fixiag WIRELESS
we're expert-—

See that Fluxzite and Solder are always by you
—in the house—garage-—workshop — anywhere
where simple, speedy soldering is needed,

ALL MECHANICS WI/LL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

| All Ironmongeys scll Fluxite in tins: 4d., 8d.,

1s. 4d., and 2s. 8d. Ask to scc the FL

POCKET SOLDERING SEI—complete with
full instructions—7s. 6d. Ask alzo for our
leaflet on HARDENING STEEL with Fluxite.

FLUXITE LTD,
(Dept. W.P.), ROTHERHITHE, S.E.16.

FOR ALL REPAIRS!
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PRACTICAL LETTERS
{Continued from previous page)

pondence keeps one up to date and: keen.
For a number of years I have corresponded
with fellow enthusiasts in America, Aus-
tralia, Ceylon, and New Zealand, enlarged
magazines of radio interest, photographs of
receivers, transmitters, local views, etc.
Another suggestion is that readers let us
know what they hear on short waves and,
more important still, what they try for
and never hear. I have been searching for
little. N.R.H. of Costa Rica for years and
never hear him on my 0.v-2 or a de luxe
all mains six valve short waver. Onc-
valve enthusiasts don’t despair. You have
no high background. My final suggestion
is that your column, My Opinion, appears
frequently in the future. As to technical
suggestions, I have none to offer at the
moment. Iam, however, busy experiment-
ing in various directions and trying out a
new o-v-2 of my own design. I am
pleased to note that constructional articles
are receiving the attention they deserve.
Amateurs are interested in making their
own coils and other apparatus, and
Practica. WIRELEsS wherever possible
avoids starting off a list of components
with one XYZ coil 25s. 6d., which in
the past has made many an enthusiast
turn over the page and cross his ideal
receiver off the list.—Arr. W. Many
(Middlesbrough).

Spares for Wates Wet H.T. Batteries

Sir,—As a matter of interest to your
readers we should be pleased if you will
have information published in your journal
that spares for Wet H.T. Batteries, which
can no longer be obtained from the original
manufacturers are now being manufactured
by The Wet H.T. Battery Co. of 26, Lisle
Street, London, W.C.2.

A considerable nnmber of your readers
are users of these batteries and no doubt
they will be pleased to have the information
given above.—The Wet H.T. Battery Co.,
F. H. WarEs.

Club Reports should not exzceed 200 words in length

and should be received First Post each Monday
morning for publication in the following week’s issue.
ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY

In order to ald DX enthusiasts the Anglo-American
Radio and Television Society is now issuing lists of
DX stations which are audihle 1n this country at the
time the lst is issued.

During the last week or so American reception has
been quite good, the following stations having becen
received at variouns strengths (‘“ M ** onlist—moderate,
* G ""—good) with three valves (1.v.1.).

VAS, Glace Bay, 4345 m.,, M.; WBZ, Boston,
302.8 m., G.; LRO, Buenos Ayrcs, 201.1 m., M, ;
WTAM, Cleveland, 280.2 m., M. ; LS2, Buenos Ayres,
252 m., M. ; LS6, Buenos Ayres, 222.5 m,, M. ; WISV,
Washington, 295.4 m.,, M.; LR3, Buenos Ayrcs,
316.6 m.,, M.; LR4, Buenos Ayres, 302.8 m,, M. ;
WTIC, - Hartford, 282.8 m., G.; WPG, Atlantic
City, 272.6m., G; WIOD, Miami, 230.6 m., G. ; WAAB,
Boston, 212.6 m., M.

Short-wave stations, W-3XAU, 8XATL, 8XK,
8XAL, 9XF, 2XAD, 2XAF, VE-0GW, XEW, HKC,
1BC, have provided good results in all parts of the
country,

DX listeners arc advised to try out their receivers
upon the medium wave-band between 2 and 4 a.m.,
when they are alinost surc to receive one of the above
American stations,

- Augusl_'19th, 1933

GOLDERS GREEN AND HENDON RADIO SCIENTIFIC

SOCIETY

The Golders Green and Hendon Radlo Scientific
Saciety held the sevefith annual Direction Finding
Competition which was organised by Lieut-Col. H.
Ashley-Scarlett, D.5.0. 1t was held in the ncigh-
bourhood of Berkhampstead, St. Albans, Watford,
Amersham. The topography of the country made a
most searching test for the competitors. The trans-
mitting station was under the control of Mr. D. N.
Corfield (G5CD). The wave length used was 164
metres, and was crystal controlled. The transmitter

was mounted. in a van, the chassis of which provided
a most snitable earth.

The high tension was sugplied by an M.L. rotary
The power in t

converter. e aerial was between .5

Members of the Golders Green and Hendon Radio
Suciety on the occasion of their recent ficld day.

and .7 amp, the length of which was about 12ft.
Si[l;lnalt strength and quality were reported to be ex-
cellent.

The receiver was installed in another car under the
direction of Col. H. Ashley-Scarlett.

The check transmitting station was controlled by
Mr. A. R. Gardiner (G5RD), near King’s Langley.
This station was of very great assistance, as it enabled
competitors to check and adjust their apparatus on
the field and make any necessary correction for local
errors.

The judges were Mr. W. A. Hudson, M.P.S., Mr,
Humfrey Andrews, B.Sc., A.C.G.1, M.LLE.E., Wing-
Commander G. Struan Marshall, R.A.F. The results
showed a great improvement on previous years, over
80 per cent. found the hidden station, and the average
error of the first two groups was only 0.8 per cent.

ELECTRADIX MICROPHONES
1/- Unit as ilius.

Complete Button Unit, usually sold at
3/6, but our price has always bLeen
1/-, or 1/6 post free with 2in. mica
diaphragm 1-500in. thick. Yolume con-
trole. Panel or bage 64. Home Radlo
No. 11 Mike, 2!in. brasscase pendant,
8/6, Ring pedestal desk Mike 18/8,
Marconi Hand Mikes, 15/, Lecture Desk
Mike, 65/- Pub. Address Amblion, £5.
Browns, £20 mode), £12, West, Elect,.
£14. Mlcrophone Carbon Gragmies. In
glass capsule, enough for four buttons.
Grade No.1,84.; No. 2, Medium, 1/~ ;
No. 3, Fine, 1/6 ; Carbon, solid back,
blocks, 3d. Mouthpieces, curved or

straight, 10d. Carbon diaphragm,
55m/m., 4d. Panel brackets, pivoted, 8/-. Reed Receiver Unit
for Amplifier making, 3/-High-ratlo 160-1 Amplifying Trans-
formers for all makes, 3/8, 5/8, and 7/8.

TRU-VIEW CAMERASCOPES, BROWNS,
double lens, folding, 2/- Telescopes, Cooke
mongcular prism RF., with 9-mile distance
scaley 7§in. long, weight 3}lbs. 17/6. Naval
Gun-Sighting Telescopes, Internal focusring,
24in. long, 2in. dla., weight 0lbs., magnifica-
tion 6, for short and long range. Cost £25.
Navy Spotting Telescopes, 17in. x 1}ln,, 25/~ Pressure
150ib., 2/6, Meter Movements, &/-. R.A.F. Watch
Movements, 1/8;

RESISTANCES. 140 Varley Wire-wound &00,000 ohms, 1/3.
72 Tubular 400 ohms, 8d. 0,000 Vacuum Resistors, and Grid .
Leaks, Fig. 8, " Sutra,” .01, .023, .05, .5, 1 meg., al} new goods,
1/- line, for sale 3d. each. Tapped Wire-wound Eliminator Resis-
tances, 2/8, Edibell wire-wound Resistance Coils, 6,000 ohms,
16,000 ohms and 38,000 ohms, 1/9. Reg. Volume Controls, as
illus., for Gramos. or Mikes, 300,000 ohms, rocker-ring type, 3/-,
line for 1/7, 48,000 ohm Weatern Electric wire-wound, 1/6.
LAMP CHARGING RES. 100 v. 60 watt, 6d., 100 v, 400 watt
8d. 2 in serles on 200/250 v.
Tbe BATTERY SUPERSEDER
makes H.T. from your L.T. 2-volt
battery, rectified and smoothed.
Gives 3 tappings and lasts In-
definitely. A boon to these who
;,r: noftaoﬁ/the Nxmlm.d Redueed agu-] EHO
m ~, New an | VA A
Guarnnteed 37/6 L'/Tfl., =
CHASSHIS for Bet Bullders. Afl-Metal Base Chassis, fitted 2 valve
holders, all drilled for Brownie components, 3/6,
FRETS for speaker panel [fronts or bafMes. Fine 8in.
octagon, in flanged, black mouided bakelite, as on
Brown’s 80-guinea sets, l{- only. Post free, 1/8. COILS, B
Cossor 3-pin short-wave, 1/- each. Aerial Reaction, Long,
8hort, and DNMultiple-tuning Cofls, 2§in. by 3in.,, 1/6.
Ribbed Former, only 9d. H.M.Y. Tuning Long and
Short-wave Aerial Band-pass 8in. Coils (as Hlustrated), 3|
need repalr, 84., post 3d. Tapped Inductances, 1lin. by gF
4Mn., 4 taps, 3/8. Tapped Inductances, S}in. by 7in., Flo o
with 7-stud rotary switch, §f~. 1,000 Ebonite 6-ribbed
small 1%in, diameter, lin. long, [2d. Btar Reaction
Tuners, broadcast band, new, 9d. each. Igranic Unitone |
Couplers, usually 2/8, Major and Minor, 9d, each.
Write for Sale List * N.”

ELECTRADIX RADIOS,
218y UPPER THAMES ST.. LONDON,

Sale, 17/6.

Gauges,

E.C.4.




SHOAT WAVE CONVERTER FOR SUPERHET
*“f have a 7-valve American Superheterodyne
Radis-gram and wish to obtain a one-valve short
wave converter for usz with the set. 1 have
already been in touch with one of your adver-
tisers, who states that their converters are not

suitable for American sets. Can you tell me
where ! can get one, or, failing that, could you
advise me cof a suitable circuit?’—e£. J. Slater.

If E. J. Slater will send us his correct address we
shall be pleased to assist him. The address given on
she notepaper was false, and our reply has becn
‘eturned by the Postal Authorities.

H.F. OSCILLATION

“ 1 have just built a gramophone amplifier for
addition to my radio set, and this ‘makes a four-
valve set with a push-puli output. Something
appears to have gone wrong, as directly | switch
on (the apparatus is mains driven) there is a
very high-pitched whistie and the volume is not
at all what it ought to be. !f | touch one of the
grid terminals of the two output vaives, the
whistle stops and signals roar through. ! believe
this signifies oscillations, and 1t shouid Jike to
stop it. What is the correct method for dealing
with such a case, please?'"—(F, B. M., Margate.)

The reason you give for your trouble is quite
eorrect; the output valves are oscillating at high
frequency. There are two or three ideas which
might remove the trouble, and these depend upon
the manner in which the stage is arranged. If
you are using automatic grid-bias, you may find
that a resistance with a value between 30, and
100,000 obhms, between the centre-tap of the input
transformer and the biasing resistance, will cure
the trouble. A further scheme is to fit a similar
resistance in series with each grid lead. A low-
value resistance—not more than 200 ohms—in each
anode lead is also useful in removing the oscilla-
tion. One of the above schemes will be found to
meet your case, and the first-mentioned is the
dest.

TONE CONTROL

““1 have a rather antique four-valve set,
employing two L.F. stages. The results are
truly amazing, and 1 must say that although it
empioys a neuntralized H.F. stage it gives me
more stations than many of my friends’ modern
$.G. sets. The only point which 1 can criticize
is the quality of the reproduction, and aithough
1 have tried modern L.F. transformers, )} cannot
always get the type of reproduction which |
tike. | want, therefore, to fit a tone adjuster of
some kind. so that | can vary the reproduction
»f different instruments. Can | fit something to
my present transformers instead of buying a new
ene, or do you not recommend this course?”—
(A. W. M, Surbiton.)

You may vary the reproduction from your
present transformer by connecting a tone-control
circuit, but as the component is not an up-to-date
ene you may find that it will not be easy to
decide upon the correct values. You may introduce
troubles from various resonant points, ete., and
we would therefore only advise you to buy a
modern tone.control transformer. This e¢an be
substituted for your present component, and will
enable you to carry out the adjustments which
interest you without affecting the remainder of
the circuit.

RESISTANCE RATINGS

‘| notice that a good many of the solid type of
resistances which are now on the market are catled
1 watt type.’ How does one ascertain what wattage
1 required of a resistance? And how Is the wat-
tage of the resistance obtained?—(S. F., Peter-
borough.)

As has been explained many times in our pages,
the passage of a current through a resistanee
results: in a voltage drop. The value of this
voltage is obtained by multiplying the resistance
(in ehms) by the current (expressed as a decimal

PRACTICAL WIRELESS
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LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

If a postal reply is
desired, a stamped ad-
dressed envelope maust
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd. 8-11.
Southampton St.. Strand, London, W.C.2.

part of an amp.). Or, put in another way, the
resistance in ohms is multiplied by the current
in milliamps, and the answer divided by 1,000,
This will give the volts dropped through the
resistance. If now this voltage is inultiplied by
the current in milliamps, and the answer divided
by 1,000 the result will give you the watts
dissipated by the resistance.

S$.G. ANODE COMPONENT

1 am making up a small receiver in which !
wish to use a screemed-grid valve as a detector.
Is it advisable to use an ordinary L.F. trans-
former direct coupied with this vaive? What |
inean is, may | include the primary of the trans-
former In the anode circuit direct? | appreciate
that the S.G. type of valve has a rather high
impedance, but ! do not knmow whether this pre-
cludes the use of a transformer in.the manner
I suggest. Your advice would be esteemed.””—
(R. X. S., Hanwell, W.)

The high impedance of the S.G. valve demands
that the anode impedance shall also be high if

DATA SHEET No. 48

Cut this out each week and paste it in a
notebook

MAINS TRANSFORMER DETAILS

(2) Turns}per square inch—assumning tbat
the wires have been wound more or less
evenly, baut without endeavouring to make
each layer perfectly even.

Turns per square inch.

8.W.G. Enamel. D.8.C, 8.8.C,, D.C.C, 8.C.C.
57 58 49 54

12 85 85 87 72 78

22 1,110 1,000 1,110 692 865
1,770 1,280

24 1,770 1,600 1,770 977 1,280
26 2,560 2,270 2,560 1,280 1,740
3,760 3,160 3,650 1,630 2,310

30 5370 4,500 5,180 1,990 2,950
32 6,800 5,650 6,610 2,550 4,010
34 9,610 7,310 8,730 3,020 4,960
36 13,500 10,300 12,100 4,110 7,430
38 20,400 14,700 17,800 5,100 10,000

10 32500 200100 25,200 6,100 12,900

full advantage is to be taken of the principal
features of this type of valve, Therefore it is
always preferable to use a resistance having a
high valae in the anode circuit, and so paraliel
feed the L.F. transformrer. You will find that
by this means you will obtain the maximum
amplification, as well as a more even response over
the entire wmusical scale.

TELEVISION LAMP

“t am constructing a Television recciver after
reading the articles in your journal, but 1 tind
from reading a catalogue that the lamp for the
picture will cost too much for my pocket. As t
have spent a long time making the other parts
of the set, and these have cost me only a few
shiltings, 1 should be glad if you could assist
me by informing me how to make up a lamp
instead of buying one. Can Neon gas be obtained
separately and lIs it possible to get it into a famp
at home? |} am handy with teols and would like
te try and make the tamp so that | can say 1
have made all of the recciver.”—(H. T., Croyden.)

Even if you could purchase the Neom gas, you

. would find it beyond your powers at home to

make the Neon lamp. However, you need not

“NQUIRI

by Our Technical Staff

— =
{ The coupon on this {
¢ page must be attached :

a to every query E

be deterred in your experiments, as there is a
very simple solution. It is the use of an ordinary
gign lamp, or night-light, which employs Neon.
You may have seen the illuminated advertisements
in shop-windows, where bulbs only as large as
the ordinary electric lamp are caused to glow
with the characteristic Neon orange colour, and
a letter of the alphabet is fitted inside the bulb.
These lamps are obtainable at a good electrician’s
and cost only 3s. 8d. The letters “H' and
“M” are most satisfactory for your purpose.
The beehive pattern night-light is also suitable,
if mounted so that the end of the lamp is behind
the receiving disc. The resistance which is in-
cluded in the base must be removed by soaking
the base in methylated spirit for a night,
and then wunsoldering the two leads. After
removing the resistance, which is wound on a
small fibre former, connect a short length of
wire and remake conuection to the base of the
lamp., It must not be connected to the mains
after removing the resistance.

;
! FREE ADVICE BUREAU i
COUPON ;
i This coupom is available until Aug. 26th, 1
i 1933, and must be -attached ta all letters con- §
2 taining queries, H
: PRACTICAL WIRELESS 19/8/33. ?
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PETO-SCOTT

FIRST WITH
EASY TERMS FOR
LISSEN SKYSCRAPER
7 VALVE
SUPER-HET KIT

FREE CONSTRUCTIONAL
CHART WITH EVERY KIT

CHASSIS MODEL  ,,uzs ro
R

WITH VALVES

Cash or C.0.D. ,

Carriage Paid

£8-17-6 -
Balance in 11 monthly

payments of 16/6
TABLE CABINET MODEL complete
with valves. Cash or C.0.D. Carriage
Paid £9-15-0.

(or 12 monthly payments of 17/6)
CONSOLETTE CABINET MODEL
complete with Valves and Permanent
Magnet Moving Coil Speaker. Cash
or C.0.D. Carriage Paid £11-10-0.

(or 12 monthly payments of 21f-)

PETO-SCOTT Co. Ltd.
77, CITY ROAD, LONDON, E.C.1

Telephone ! Clerkenwell 9408/7 EST. 1919
West End Showrooms : 62 High Holbern, London, W .C.1

v



|

l

. Epoch Radio Mfg. Co., Ltd:

S RECEIVED
‘Q
To_ sare readers trouble, we undertake to send on

calalogues of any of our advertiscrs, Merely state, on
a-postcard, the names of the firms from whom you

require catalogues, and address {t to *‘° Catalogue,”
PRACTICAL WIRELESS, Geo. Newnes, Ltd., 8/11,
'Southampton -St., Strand, London, W.C.2. Wher!

advertisers make a charge, or require postage this
should Ye encloscd with appllcahons far camlogues No
other correspondence whatsoever should be cnelosed.
CHLORIDE ELECTRICAL STORAGE CO.

The new catalogue of the above well-known firm of
wireless battery manufacturers lias just come to hand
wherein they present a range of kxide and Drydex
‘batterics designed specially for all wireless, public
address and sound projector systems, gramophone,
medical, X-ray and laboratory equipment: relay,
signa ing, alarm and similar circuits ; for all clectric
models and portable lamps of all types They wel-
comne enquiries either for their special catalogues,
obtainable from 205-231, Shaftesbury Avenue, W.C.2,,

. post free, or for further information on any point of

individual need.
VAR':;:EYt RECEIVERS AND COMPONENTS FOR

1933-

THE above well-known firm have just issued their
new 28-page components catalogue, covering all
their new ranges of coils, chokes, transformers, etc.,
for the coming year. Of special interest is their
** Nicore *’ tuning coils, the design and winding of
whichis a totally dlfferent. matter from that of air core
coils ; owing to the high permeability of the core,
the coils are very small indeed and the winding becomes
an extremely skilful job,
. Yarley, however, have speclalised in winding for
xém_xlmy vears, and they have now produced the Nicore
oils.

In producing these coils the most important factor
has been consistency, but the additional research
necessitated revealed an even greater efficiency than
was thought possible. Selectivity, that important
esseutml to good radio reception, is & maximum with
these coils and has to be experienced to be appreciated.
Both medium and long wave bands are accommodated
in a very small and compact assembly completely
screened against the remote possibility of interaction,

A complete range of resistances is also given in this
interesting booklet, which can be obtained post free
tfrom Messrs. V- arley Kingsway House, Kingsway,
W C 2, upon apphcatlon.

sarticular interest with regard to their receivers
are t ne Varley 3-valve Receiver Model AP34 ap 12
guineas, and the 4-valve Superhet at 15 guineas.
We would also draw your attentlon to the fact that
all the new Varley 5-valve Superhets are fitted with
automatic volume control.

A pamphiet on their new reccivers can also be
obtained post free from the above address,

RADIO WRINKLES

(Continued from page 710)
it should be situated distant from the
set. My own is on a shelf in an out-house,
connected to the set by two lead-covered
leads, one as input from the accumulator in
the set, and the other as the high tension,
feeding the set from the unit.. The Ford
coil can be used in conjunction with valve

PRACTICAL WIRELESS

rectlﬁcatlon, half and full wave, using
old radio valves, with plate and grid legs
shorted. On full wave rectification the
Ford coil needs centre tapping on the
secondary windings. The wooden case is
broken open and the pitch removed, the
secondary windings will be seen as two
separate bobbins joined together in the
centre with fine wire ; on this must be sol-
dered the centre tap, a delicate job,

the wire is about No. 40’s. Connect up as

shown in the circuit diagram.—H.
*ALEXANDER (Tyldesley).
Replies to Broadcast Queries

B.R.8. 1038 (Eddington) : WEF, Rocky Point (N.Y.)
on 31.61 m. (9,490 kc/s) relaymg programme from
U.S.A. to Rio de Janeiro (Brazil). SEARCHER (Glas-

ow): (1) WIY, Rocky Point (N.Y.) on 21.62 m.
13,860 ke/s) relnying Berlin to U.S.A. Dr. Schacht
(on ‘Monctary Conference); (2) Rabat (C.N.R.) on
37.33 m. (8.086 ke/s) relaying Radio Maroc; (3) Too
vague, regret, cannot trace; (4) OXY, Skamlebaek
reluymg Copenhagan on 49.4m, (6. 075 kefs); (5)
possibly YV11BMO, Maracay (Venezuela) on 48.95 m.
(6,127 kefs); (6) vague ; no time stated. If on
Sunday, possibl) 8KR, Constantine (Algeria) on 45 m.
(6 867 kc/s) ; GGSW T. Ball, Cambndge House,

Mill 8t., Cannock (Staﬂ's), G2SA H. A. Savage; 53,
Station | Rd., Burnham-on- -Crouch (Essex) ; G5SK
W. H. Maycock, 33, Camden St., Stoke, Coventry
(Warwickshire). APPLETON (Sunderland) OH2CA,
probably OH2N A, Kakkosten Kerho (The Club of 2'5),
Helsinki, ‘Finland ; PAOKT, ¥, Kerkhof, Albertina
van Nassaustraat, 21, Eindhoven (Holland) ; F8DY,
Renc Desbordes, 160 bis, Rue des Landes, Chatou,
France (S. & 0.); OZ7FK, K.F. Christiansen, 0
Fjordvej, Nyborg, (Penmark).

MODERN WIRELESS SETS
| AND HOW TO MAKE THEM

By F. J. CAMM

This handbook explains the construction of a
number of highly-efficient receivers, deslgned
around the latest and most up-to-date com-
ponents, such as band-pass and sereen -coils,
variable-mu valves, etc. They have Dbeen
designed to eliminate most of the drawbacks
to efficient wireless rcception. Most of the
sets haye compartments for the batteries and
accumlﬂators and make use of built-in speakers.
They are all extremely selective, cheap to make,
and simple to construct.

Eighty Pages Fully Ilustrated

6d.

On sale at all Newsagents and Bookstalls, or post free
7d. from George ‘Newnes, Lid., 8—11 Southampton
: Street, ' Strand, London, 2
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items relating to

the latest developments an-

nounced as we g0 to press.

Where desirable further details
will be given later.

Interesting

EARL VOLUME CONTROL
THE Earl Manufacturing Co. have now fitted &
special bracket to their loud-speaker unit which
houses the transformer and a volume control. The
outstanding feature is that the volume control is
acting as a low impedance potentiometcr across the
secondary of the speech transformer, this being
arranged in such a manner that there is no effect
whatsoever upon the audio frequency response.
The control is graded in such a way that it gives-a
pleasing graduation of volume from minimum to
maximum. A further feature of this volume control
is that maximum sensitivity of this speaker is in no
way impaired at the full voiume position. When the
volume control is placed at minimum position the
input to the loud-spcaker is automatically cut out,
this being a great asset in the event of it being used as,
or in conjunction with, an extension speaker.

NEW MARCONI VALVES
OUR new Marconi valves wili [be released in time
for the Exhibition. They are 8.24—a high-
etficiency 2-volt screen grid non-microphonic valve
with a slope of 1.4 mA/V. The price is 15s. 6d. The
V8.24 is a 2-volt short grid-base variable-mu valve
with a similar slope. It also costs 15s. 6d. The L.21
i3 a new 2-volt Class B driver valve with an impedance
of 8,900 ohms and an amplification factor of 186.
Tt costs 7s. The B.21is a Class B valve which, unlike
the majority of valves of this class, requires an initial
application of grid bias. It costs 14s. Some new
valves will also be announced shortly after the
Exhibition.

-EASY PAYMENTS—

““There’s no place like HOLMES.”

The first firm to supply Wireless parts on easy
payments. Nine years advertiser in Wireless
Press. Thousands of satisfied customers.

After visiting the show you will
certainly choose the finest speaker
EPOCH 11in. SUPER
. 45/- cash .
4/11 Deposit. 9 payments of 4/11.

De- Monthly
posit Paym’ts

LISSEN S8KYSCRAPER Kit 89/6 8/3 11o0f8/3
TELSEN 325 Star Kit .. 39/6 5/5 7of5/5
EXIDE H.T. Accum. 120v. £3 6/- 9of6[8
EXCO Eliminator A.C.18 .. 67/6 7/5 9017/5
CELESTION M.C. P.-M. .. 35/- 4/10 7of4/10
B.T.H. Plck-up ... 25/- 4/8 5of 4/8

Parts for any Kit Set. Any make of Specaker.
New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send. you a definite gquotation. Anything Wircless,
H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.l.

Phone: Muscum 1414,

CHARGING WITHOUT MAINS

ing their own Jat why don't you?

“’lONlC '.ncklchhar"er Kits keep two-volt accumulators fuily

charged. JXdea! for r:mote districts. From 7/-, postage §d.
! particulars, stamp.

WILLIAMS, Nelherend Cradley, Nr Birmingham.

Write for Illustrated
Catalogne of

Radio - Gramo-
phone  Cabinets

ot exclusive modarn
design, made by cratis-
men in highly figured
Oak, Walout or
Mabogany, post free,
Cabinets made to
order a apeciality, !
Maker under licence
of bhe —meee

HOWE BOX ——
BAFFLE,
Recommmended by =
the B.B.G

CILBERT

Cabinet Maker
SWINDON, Estimates free. Est. 1563, l
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Varley again! Leaders in the new tuning technique as in the old . . . Varley
( NICORE Coils mark the biggest advance in radio tuning since the introduction
of “Square Peak.”

Consistency has been the great aim, and the characteristics of STAND

NICORE Coils will not alter in use. These New Coils combine

maximum. efficiency with maximum selectivity and are suitable
for all circuits.

The use of powdered metal cores is not new to Varley. As far
back as 1926 Varley produced some Constant Inductance Chokes
with powdered iron cores. Varley NICORE Coils are an outstanding
[ result of years of research. Write to-day for FREE illustrated literature.
e » ‘ B.P.30—Aerial or Tuned Grid with Reaction 10?6 B.P.31-HF. Intervalve No. 85
P\' Transformer with Reaction 10?6 Set of 3 coils ganged on base 3%%= Main Hall

- VARLEY

Advertisement of Oliver

FOREMOST AS PIONEERS

Pell Control Lid., Kingsway " House, 103, Kingsway, London, W.C.Z. Teléphone : “Holborn 5303 *

H
S %
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COLVERN FERROCART COILS

co L PAK T ype H
Comprising Ferrocart G
type Coils, Tuning Con-
denser, Gramophone and
on and off Switch (state
if required for battery or
mains receivers).
Coils can be supplied for

| SPECIAL G Type GANGED COILS 1 SGHT stage receivers
Complete with gramophone and wave change switth with Band Pass filter
‘ };vo Gé[;% 3 o3 3’?(_5 or Band Pass filter and
'-.{ r(:ll;ieGaH“g E 2 ‘5’3// y Oscillator Coil for _Super~
| A On and off Switch if requived 1/6 extra. State if - heterodyne receiters.
required for battery or mains receivers. Price 57/6

. STANDARD Type F
GANGE® COILS COLVERDYNE FERROCART
’l‘;:‘o Gang Ao 25/- INTERMEDIATES
Fow Gang. .1 b0/- BRFEID ) 12/6 each
.. SingleColls L. 126 AT ST |
sxternaliv.

RADIOLYMPIA.
August 15th—24th.
SEE OUR STAND No. 56

Send for the Colvern Ferrocar! Booklet.

i COLVERN LIMITED MAWNEYS ROAD, ROMFORD, ESSEX

il don Wholesale Depot: 150, King’s Cross Road, London, W C.1

w

I .. IT 15 0BVIOUS THE VALVE HAS GONE ..\ t

v ‘It took me only a very short time to discover that—thanks to the ‘All-m-
" One’ Radiometer. With thls invaluable mstrument to help me I’ll guarantee
to track down any trouble in a few minutes.’’

The “ All-in-One ” Radiometer is essential to every
radio user. It tests every thing, locates faults instantly
and helps to keep any set in
=2 1009, condition. Ask your radio
5 . dealer about it, or write direct to:
» ¥ PIFCO, LTD.,
High Street, MANCHES-
TER, or 150, Charing Cross
Road. London, W.C.2.

g "‘e:;nmon N;g“' EMN
yoLTS

9 m o m ,5,
\

Standard Model ** All-in-One’*  De Luxe Model, for Batlery
Radiometer, fo;' Battery Sels Sets, Electric -Recetvers and

Iy $ 5 r Tar ;
onty, as shoz.vn ' I\Ia-ms Units. °®
here. Price Price - - - ®

PR?




. .

770 PRACTICAL WIRELESS August 26ih, 1933

OMDENEERS . . . . in \ ANY CIRCUIT mean

SEND FOR
NEW POLAR
| POLAR :
cautoe %’ No. 2.SM. 8 C l E N C !

The Polar fast- and slaw-
i motion condenser. Made
¥ i aluminium. Ball
beaxmgs Robust "con-
struction and rigid frame-
work. as illustration.

i) '6l6

THE C @ MPLETE
FOLAR RANGE AWAITS

‘3’YQUR INSPECTION ON

POLAR COMPAX
Solid  dielectric.  Suitable for

tuning or- reaction. Supplied

with knob. ‘
e ) 218 | |
_ POLAR  DIFFERENTIAL
POLAR APERTURE il pindle imaroved o
comotl, “Hobot omtion || s, ooors, e 3"

Pleasing  appearance. Fitted

lampholder. WKNGROVE & ROGERS, LTD.

a ~ 188-189, STRAND, LONDON, W.C.2.
s, S5 ?f % FOLAR WORKS, OLD SWAN, LIVERPOOL. Grams: Compounded, Estrand.

B e S e S £, M . SO

B tes i e 2

Q 3331

ULATOR

2 volt 40 amp.

120 volt ‘class B’
H—.’E’. BATTERY
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. AIRCLIPSE, with its prineiple”of auto-induction, filters

AUTO-INDUCTIVE AERIAL

Of all dealers or in casc of difficulty order direct from :
AIRCLIPSE LTD., 182, VAUXHALL BRIDGE ROAD, LONDON, S.W.1

WIRELESS

771

No longer be bothered with
an ugly aerial or with over-
lapping programmes. DMake a vast improvement in the
performance of your set by discarding your present aerial
altogether and connecting up to the AIRCLIPSE Auto-
Inductive Aecrial. You will be astonished at the immediate
difference, at sharper' tuning, and clearer reception. The

incoming signals. It increases selectivity and sensitivity—
gets distant stations with amazing clarity. Tests prove
that it equals the best outdoor aerial and far surpasses any
indoor aerial; Placed inside or outside the set. - Enables
any set to be moved. {from room to room. Eliminates all
danger from lightning. For A.C! and Batiery Sets. ’

|I| R‘[ Il II |Px‘|[ﬁn6ﬁmrqﬂ7/33

Telephone : Victaria 5022.

THE BEST BETWEEN
AERIAL AND EARTH

The HIVAC range comprises a series of
first quality, inexpensive 2-volt valves that
are second to none for efficiency.
Whatever the circuit, there’s a HIVAC to
suit. For efficiency with economy, fit
HIVAC in all stages.

THE HIVAC VALVE GUIDE “N?”

gives our complete range and a.compamti\e
table of cquivalent high efficiency valves
at low cost.

WRITE NOW FOR A FREE COPY
Here are 5 types for modern circuits :
H.210: Grid Det. or Oscillator in

Superhets
L.210: 1st stage L.T. Amplifier or

Arode Bend Det, and Driver. . ..
B.220. Class-B. Anode—anode

Joad 14,500. A.C. output in

milliwatts, 1,250
VS.210: Vari-mu H.F. Amplifier
Y.220: Multi-Grﬁ, low consumption 1 2/6

IMPORTANT—Hivac Valves are
British Made in our own Factory.
From all dealers. If any difficulty, send us
P/Q and address of nearest dealer.

STAND 108 RADIOLYMPIA

| YlWVAC

.. THE SCIENTIFIC

4/6

10/6

VALVE Co,, Ltd.,
Road, E.C.1.

CHARACTERISTICS

Primary resistance
Haif of Secondary (full)
Half of Secondary (tapped) 100 obms

|

]

400 obhms I

|

Induclance, using average 2 m.a. driver :
I

1

1

1

l

150 chms

valve on average signals, 35 hegries.

Ratios ; Outer terminals, 1 to 1 ; half,
201;
3tol,

TYPE B.J. PRICE 8,6

Tap, 1.5 to 1; Hall Tap,

SEE THE

COMPLETE
RANGE OF

WEARITE
COMPONENTS

on
STAND 1
RADIOLYMPIA

The NEW WEARITE
-MAG TRANSFORMER

;?electéd for F. J. CA'MM’S
1934 SUPER-HET”

Excellent characteristics “dand a workman-like looking
job are what the designer considered when selecting
this Transformer for his *“ 1934 Super.”

For the  same reasons he insists' that you use the
WEARITE . 25,000 :OHM. POTENTIOMETER
(PRICE, 4s. 6d.). Wearite is a by-word for reliability
Send’ for. your copy of the Wearite Book before yon
start .any Set.

Regisiered Trade Mark,

Get “your copy of the
NEW WEARITE
BOOK NOW'— Send
5 . Coupon

%______,.____________

QUPQN o Messrs. WRIGHT & WEAIRE, Ltd, {

. 740, High- Road, Tottenham, London; N.17.
Plea§e send me a copy of your new booklet, No. G.N.2, giving full

l details of your components-and-how-to use them; together with l

l technical data, I enclose 3d. in stamps to cover cost and postage. l

NAME

: S, - | ADDRESS ;
_ ......................................................... '

T —" S e S it Gm— - ——" TP T e . S— s o i

] Qi3
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. . . meliculous
microscopic , , . . .

g {
ACHINES whirr . . . . filaments finer thar a barr

- - nimble fingers work .. .. grids are wound ..
enodes pressed . .: . & hundred operations . . anofher
Cossor Valve s ‘made . . .. ‘made with ihekpreasuon
of a walch.... accuraie

.”. v MICI’OSCOPIC distances

'exacfly spacecf mehculous accuracy 2000 accuracy

tha! ensures fhaf your Cossor Vaive .« . . wherever
you buy it. .. whalever ils type .v .. is the exacl

counlerpert of the original laboraqutdevelopeﬁdeygn.

£

-as--s—-a—m-—-—-----—-.—n—mm—-—-ﬂ—

Lxees ST ozt esyaans: 2 ~ramae

PRAC. 26/8/33,

T T A s e L g ey )

To A. C. COSSOR LTD,, Melody Dept, Highbury Grove,
London. N.5. oy

Please send @me, e, free of dxarxe. 2 cosgykog 'ﬂ;‘e ;’c-me Cossot Valze md ,:
NaME oo ol i
1

Address. ... 'S
i

|

i

(]

;Send for 3 free copy of the ‘40-page Cossor Valve e and
Wireless Book which contains a wealth of Interutlng
and useful information includ ¢ Radio Definiti

Useful C-rcum——Lixl tof Suuons. etc., ecc. Please use

_the Caupon.,

R

,ae C. Ca§sor le Htghbury Grave, Lonaan N iDep,plsaz memgham antaf‘
Glasgow, Leeds, Lwerpool Manchester Nawcasllc te. Shefficld, Belfast ang Dublm.

Y 23313
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THE LEADING HOME CONSTRUCTORS’ WEEKLY'

ROUND z‘/z

our First Show Issue )
ANY thanks to the hundleds _of
readers who have taken the trouble
to write to us congratulatory letters on
our last weel’s first enlarged Show. Issue.
That issue, together with ‘this week’s issue,
should be ca.refully preserved as‘a complete
guide to current programmes, prices, and
tendencies. As readers can easily imagine,.
the editorial offices have been for many
weeks past the scene of strenuous activities
and long hours of work in preparing (Real
Reader Service again !) the special
Printer’s Pies necessitated by
Radiolympia. OQur thanks also to
those many readers who called at
our Stand on the opening day of
the LExhibition to express their ap-,
preciation of the paper. itsélf, -its
policy, its outlook, and its rea,l :
reliable, and unrivalled reader servmei
—a service which is without: parallel
in radio ]oumahsm .

Radio and the Nopwegian Fishermen ;
HE nationalization of the Nor-

-} a—(

EDI TOR

Vol II. No. 49 |! F. J CAMM [1 August 26th, 1933

Tedxmcal Staff'

. Barton Chapple, Wh.Sch., B, S¢. (Hons.), A.M.1.E.E.

. Delaney, Frank Preston,’ FR A, W. B. Richardson

e

¢ WORLL

been mcleased to roughly 1% kilowatt.
The main evening tmnsxmssmn, starting
gt B.S.T. 20.30, opens with the announcer
counting numbers in a similar way to the
principal adopted by other French stations.
There are no broadcasts on Sundays. The
programmes consist of news bulletins,
_weather forecasts, time signals and musical
items contributed by local talent. An-effort
‘is to be made to relay broadcasts from
| Paris studios. All announcements are made

SATISFACTORY SERVICE

PRACTICAL WIRELESS answers every reader’s
“'question Free of Charge:. :
PRACTICAL - WIRELESS
" receivers (when built from’ our recommended com-’
ponents) t0’ perform’ iti the manner claimed, under
‘a"Frée Advice’ Guarantee
Every worth-while” development is first brought
_ to the notice of the home constructor through the
columns of PRACTICAL WIRELESS. Only

compopents which .readers

guarantees

can purcha_se

in the French language: and the station

() G- () AN () (1 I ) S, 40} M () AR |

are

“of WIRELESS

_Radio’ and the" Clullan Army -
WITH a view to popularizing “listening *
as a pastime throughout all classes Cof
the commumty and also, incidentally, to
curtail imports of foreign wireless apparatus,
the Chilian War Mlmsmy has made arrange-
ments to open special technical classcs for
members of its army. Tuition in all radio
matters and especially in the construction of
wireless sets is to be given by qualified
engineers. The Government has in view
the establishment of military works for the
manufacture of both receivers and
transmitters. By this means it is
hoped to supply ‘apparatus at a low
cost to the general public and thus
encourage ..in Chile the develop-
ment of the industry.

its

Proposed Zionist Broadeasting Station

T a report from Prague is to be
credited, at the Zionist congress

to be held in that cily in August,
a proposal is to be put forward to
install  an all-Jewish broadcasting
station somewhere in central Europe.

wegian broadcasting network is
to be followed by (iovernment assis-
tance_to the fishing industry. - In
future ' all. trawlers, smacks and
other coastal and - seagoing craft
will be equipped with wireless- re-
ceivers. Special broadcasts destined
in particular to these shipsare to be

-
3 ) | ) G (| G |) D { ) A () () |} G | )G [ ) G )-De |) D { ) D ) G

Stavanger, Bergen, etc., and at fixed

collected by Government seaplanes

will be given .'in rtespect of the best
fishing grounds, state of weather and
other items of interest to the industry.
News bulletins, market = quotations in
Norway and other countries and especially

gale warnings will be transmitted at more |
frequent intervals than has hitherto been |

the case.

Allo ! Iei Tunis Kashah
HE TFrench military station at Ta
Kasbah (Tunisia) which for some time
had suspended its broadcasts, with the
assistance of local wireless associations has
now resumed its daily transmissions. The
wavelength used is slightly higher than the
channel previously a.dopted,.na.mely 1,275

for our slogan'
Reader Service.”

PRACTICAL - WIRELESS is the LEADING

P L
hours during- the da.y information L”I__I.?.LLIE.?S},\I-S(E,(.J.C(TORS WEEKLY.

dealt - ‘with.

PRACTICAL WIRELESS could not do ;ustlce
to the vast number of * firsts  to its credit in the
small’ space here available.
be required. There is hence complete justification
¢ Real, Reliable, and Unrivalied

closes down with the conventional “ Bon |
:Soir,” followed by the playing of * La
Marsesllaise.”” -

‘Kalundborg on the Air
*HE new 75 kilowatt Kalundborg
(Denmark) transmitter relaying the
Copenhagen programmes has now been
heard nightly since July 18th and it is
expected that the station will be officially

for the erection of this.heftier plant was
the desire of the Danish Government to
enable broadcasts to be well heard in
Tceland and Greenland. In future all
snnouncements in the programmes will be
. given out in German and English as well

metres; the power of the transmitter has

as in the Danish language.

Several columns would

1 —) (-

opened at an early date. The main reason

Although no mention has been made
_ of any particular country it has been
suggested that a suifable site could
be found in either Czechoslovakia or
Romania.. . The report states that
sufficient capital for the installation
of a high-power transmitter would be
promptly subscribed providing the
need for such a station is satisfactorily
demonstrated.

O (| ) D | DR { - () D ) ) D | ) e () e )-u-u-n

Novelties and Composer-Conduectors

EVERAL first performances are to be
heard at Queen’s Hall during the
forthcoming season of Promenade Concerts,
though perha,ps on the whole the year has
not proved very fruitful in new orchestral
music of outstanding interest. The most
eagerly expected novelty in the programmes
is ungquestionably Frederick Delius’s new
“Idyll” for soprano, baritone and
orchestra, which is to be given on October 3,

with Miss Olga Haley and Mr. Roy Hender-

son, two well-known Delius specialists, in
the solo parts. The invalid composcr is,
unhappily, no longer able to write, but the
musical world has much cause to be thanlk-
ful that he remains in full possession of his
faculties.
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Swiss Common Wave

HE . Berne station has reverted to its | !

original wavelength of 2459 m.
as the experiments tried in transmitting
these programmes on a channel com-
mon to Basle proved unsuccessful.

Radio Toulouse Concerts
N early - morning transmission
may now bé heard from Radio
Toulouse as the station is already. on
the air at 8 a.m. B.S.T. ‘Moreover,
the midday broadcast has also been
extended until 2 p.m.  In regard to
programmes apart from these minor
alterations, the schedule remains the
same as for the old transmitter, and
concerts are broadcast throughout
the day until past midnight.

Bier Hilversum de A.V.R.O. )
HE A V.R.O., undoubtedly the
largest association of radio
listeners, recently celebrated ibs
tenth anniversary. By the end of
the year it is anticipated that its
membership will reach the 200,000
mark. Although a private organiza-
tion, which receives no subsidy from
the Dutch Government, it gives work
to a staff ' numbering over two hun-
dred persons, possesses large head-
quarters at Amsterdam, and  has
built several ‘modern studies at
Hilversum. At present the broad-
casts ave carried out through the
Kootwijk (PTT) transmitter on 1,875
metres.

Hear the Vienna Programmes
HE new Vienna - Bisamberg
. __station now broadecasts from
1130 am. B.S.T. daily, and will
continue to carry out these duties
until the new reflector aerial tower ig

gte{itﬁi%t(;) b%herected, During ﬁ:f ii)l‘ with. Among this nightmare of wiring are to be found wz‘r:zls

allation: the programmes w: e which of ite b ts have b red.
fransmitted by the old Rosenhigel a!ong ich some of gour favourite broadcasts have been cartic
station until 5 pm. daily, UOR 2,

the short-wave transmitter, has been

closed down for a complete overhaul; its '

power is to be increased.

Vienna’s New Call . i
WITH the opening of the Bisamberg
- high-power “station, which, with its
greaber range, covers considerably more
than the Austrian eapital, the call from

Vienna is likely to be altered. Viennese |

listeners suggest that the announcer should
not introduce the station to the unseen

audience abroad as Radio Wien, bub that )

as the vdice of the Republic it should be
know,p as Badio Oesterreich (Austria)," How-
ever, if you do not recognise the transmitter
under that name, listen for the metronome
Interval sighal of which the rapid * tick-
tock ”’ is so familiar %o us.

U.S.S.B. and German Broadeasfs
AOST of us are familiar with the

international broadcasts in various
languages put out almost nightly by the |

Moscow and Leningrad transmitters, but
programmes in German from Kiev on
1,034.5 metres will come as a surprise to
some listeners. These are given on Sundays
Thursdays and Saturdays between B.S.T.
22.00 and 23:00, and are usually accom-

Among this mass of cables,
are the important. B.B.C,

Tube station improvements.

Boraors b

INTERESTING and TOPICAL
] PARAGRAPHS.

) a—t ) e )

A N { B () S { U { 1 ) () D (] - - - {

PUZZLE; FIND THE B.B.C. CIRCUITS !
100 in all, containing 70,000 circuils,
They have all to be
removed to a different position in Holborn to make room for
No circuit has to be interfered

circuits,

Problem No. 49.
Lawrence - built a tWo-valve short-wave
- Teceiver and connected it to his aerial ready
for a preliminary test. = Adjusting the, ‘phones,
he rotated the tuning dial through a complete
revolution, but heard no signals.  The reaction
control seemed to have no effect, and he was
Just going to remove the ’phones to test the .
ciréuit wiring, when he was surprised to hear
his neighbour giving a. 'phone number. He
listened for a moment, and was startled to
1" hear quite clearly the whole of the 'phone
conversation, during which he found that the
- tuning condenser in his receiver made no
difference to the stremgth of this signal,
‘What was wrong with his set ? Three books
will be awarded for the first three correct
solutions opened. Address your envelopes to
The Xditor, PRACTICAL WIRELESS, Geo.
Newnes -Ltd., 8-11, Southampton Street,
Strand, London, W.C.2. All entries. mus¢ be
received not later than August 25th, and
gnvelopes should be marked Problem No: 49,

D T DT T T T o YRR,

SOLUTION TO PROBLEM, No. 48.

The mains .transformer had broken down and
several turns of the secondary were short-circuited.
If Ratcliffe had felt the transformer he would have
knowr of the trouble due to the heat which would
have been generated,

The'.following three readers received: books: in con- |

nection with Problem No. 47 :— :

Mr. A. Labund, 59, Belgrave Avenue, Watford.
Mr. J. M. Gambles, 14. St. Matthias Terrace, Torquay.
Mr. W, P. Howard, 43, Whitc Horse Street, Stepney, E.1.

- discontinued,

RLD of WIRELESS (Continued)

panied by an orchestral and voeal concert:
As is customary at most Russian studios the
announcer is a woman.

August 26th, 1933 !
‘l

]

|

Some Spark !

WO well-known  French

physicists, d’Arsonval and

Georges Claude, recently risked their
lives in a laboratory experiment
involving an electrical discharge at
a pressure of some three millions
of volts. The test was made during
the night, and ‘as the. discharge was
accompanied by a hefty thunder-
clap, the immediate neighbourhood
was rudely awakened. - The local
authorities have since requested the 1
experimenters to give due warning
of any other similar ‘electrical
‘“stunts” they may wish to indulge
in at a future .date !

German Station. for Czechoslovakia
EN wiew of_ the . large German-

speaking population in certain
parts of the coupfry—formerly. the
Austrian province of Bohemia—it is
propoged to erect a special trans- 1
mitter from which an all-German
programme cowld be broadecast daily.
The plan is receiving favourable con-
sideration from the authorities inas-
much as it is thought preferable to
the alternative of listening to trans-

" missions from Germany direct,

French Census of Listeners
: WITH the bringing into operation

I ofthe new licensing tax some
idea may now be obtained of the
number of wireless sets owned by
listeners in France. Up to the present
in the Paris region only roughly
six hundred thousand have been
registered, yet the capital posvesses
seven broadcasting stations. It is
estimated that the total number of
listeners in France will not exceed
two million. :

Going South
NDER this title Derek McCulloch has

strung together a series of local
cameos depicting life in the Southern

" States as seen throvigh the eyes of a Negro

Pullman car attendant on a train travelling

from New York to New Orleans. You will

hear these tone pictures in the National

programme on August 30. Going South

includes a number of plantation songs

and Negro spirituals presented in their-

true atmosphere. ‘
.
1

Is Radio @ Lugzury ? _
EN Kosice (Czechoslovakia), when this
fquestion was . brought up in a case
of bankruptey, the judge decided that a
wireless receiver was not a luxury article,
but a necessity, inasmuch as through this
medium people were enabled to complete

- their education. It was just as much a |

necessary article of the household as an
ordinary sewing-machine,

Radio Paris P.T.T. e |
CCORDING to a TFrench journal, '

i Radio Paris will be nationalized
and included in the French State radio
network on January 1st, 1934. From that
date it is possible that sponsored pro-
grammes and microphoné publicity may be
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. One Class B. Driver Transformer (Wearite).

. Eliht Junior Type Terminals, Al, AB, E, P.U., P.U,,

 One ‘*Superset * -Cabinet (Osborn).
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ANOTHER OUTSTANDING
“ PRACTICAL
WIRELESS ”’
RECEIVER!

17

OVVING to the tremendous pressure on

our space this week I am not able
in" these notes to give comple te .
. details for..the setting up and operation of

this new. and efficient receiver. I must,
therefore, restrict this week’s notes to a
brief discussion of the more salient points,
in order that those who have already finished
the Teceiver may obtain some results whilst
waiting for complete and detailed instruc-
tions. Obviously, the first point of import-

ance is the installation of the receiver, and -

although not difficult, -if once -correctly
carried out this part of the work may be
ignored and full attention paid to the
tuning adjustments, ete. At the rear of the
receiver are three terminals for aerial and
earth connections, and three for the loud-
speaker connections. On the -special

Microlode speaker which I recommend will |.
also be found three terminals. - These

must be joined to the. three terminals
marked L.S. and H.T., with the latter
terminal joined to the centre one_of the
three on the loudspeaker. Do not make
any mistake with this lead. The aerial,
for a start, should be joined to terminal

LIST OF COMPONENTS FOR
THE 1934 SUPERSET.

One . Three-gang Condenser with foll-vision scale (Type
604) (British Radiophone).
Three Iron Core-Coils—one Aerial and two H.F. (LISSC'])

Two_ Superhet H.F. Chokes (Bulgin).

One Midget H.F. Choke {Bulgin).

One Type 34 .0001 mfid. Fixed Condenser (T.C.C.).

One Type 34 .002 mid. Fixed:Condenser (T.C.C.).

Two Type 50 2 mfd. Fixed Condénsers (T.C.C.)..

Five Type 50 1.mfid. Fixed Condensers (T.C.C.).

Two Type 3470002 mfd. Fixed'Condensers (T.C.C,).

One Type 23 Component, Bracket (British:Radiogram).

Two Type 21 Component Brackets (British R'admﬂrnm)

One ‘¢Niclet ?’ L.F. Transtormer ‘(Varley).

One 25,000 ohm Po!eutmmeter (Wearite).

One Type B ¢ Controlatone >’ (Bulgin).

Four 4-pin Chassis. type Valve-holders .(Clix).

Ope 7-pin Chassis type Valve-holder (Clix).

Ten- ¢ Ohmités ”—500, 500, 500, 500. 8,000, 40,000,
%5 oog. 60,000, 80,000 ohms nnd 2 megokms (Gmham 5

arish)

S.—, HT., and- LS.— (Bellmg-Lee)
One Type 50 8.P.D.T. Switch (B hsh Radiogram).
One Tybpe, 50:3-point’Switch (British Radiogram).
One eight-way. Battery.Cord (Bellmg Lee),
One ** Metaplex 7’ Chassis (Peto-Scott):
One W/B Microlode Loud-speaker (Type P.M. 2A:.
Two Type 220 V.S. Valves (Cossor).
Oné Type 210 H.F. Valve (Cossor).
One Type 215-P. Valve. (Cossor),
One Type 220 B. Valve (Cossor).
One -120-volt” H.T. Battery (Ediswan).
One 9-volt G.B. Baitery (Ediswan).
One 2-volt 40-ampere” L.T. -Accumulator (Edl.ﬂ‘]-.!\)

Dne Lenglh Receptrn Screened Down Lead (Bnush Radu-
One Fllt Earthing Device. (Grabam Farish). [

"Constructors.

A2, and the earth

lead - then* “con-
nected to terminal -
E: Push the radiogram sw1tch in, and ignore,
for the time being, the pick-up términals,

‘Battery Voltages -
The insertion of the battery lead plugs -

in the correct positions is essential, and must
be carried out as_follows. ' The two leads
marked L.T.— and L.T.4 are connccted
to the accumulator, the positive tag being
“Joined to the red te1m1na1 HT- and
G.B.+ are each inserted in the respective
battery sockets bearing similar marks. The
remaining plugs require more careful
positioning, and the following sockets
should be used temporarily. H.T. 1 should
be inserted in a socket on the H.T. battery
round ahout 80 volts,
and H.T. 2 into the

new

Every Worlh w|'n|e Improvement Incorporated in This
New-season’s Five-valve Battery Receiver for Home
Iron-core”’
Metallized  Wooden Chassis—Two Variable-mu Stages
“_simple and Few Controls—Special Tone Control—
New . Cabinet Design.

Rear vrew of the Superset: the .
Speaker is spec:ally spectﬁed for this set.

‘Coils—Class 8 ~ Qutput—=

By F. J. CAMM.

1 120-volt socket. G.B.1 should be inserted
into the 1.5 volt.tapping on the grid bias .

battery, whilst G.B.2 should be inserted in
the 4.5 volt tapping. The receiver is now
ready for a preliminary test. Turn the
wave-change switch control to the right
(clockwise), and set the lower right-hand
control (marked Volume Control on the
sketch on page 694 of last week’s issue) to a
position approximately half-way round.
The Controlatone control should also be
turned to a position midway between its
two end positions. Pull out the On-Off

switch, and you should hear a faint rushing

sound from the loud-speaker. If, however,

. a loud whistle greets you, switch off at

once, and adjust the position of the
plug marked H.T.1. This should
be inserted in such a position
that . the volume control knob
(Continued on page 836,)

Microlode P. MA4. A,
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—HI second thing we notice about a
short-wave coil is the use of 'a skeleton
former, or sometimes no former at all,

the coils being of thick wire held rigid by
threading three or four ebonite spacing
strips on to it. The reason for this type
of construction is this: the adjacent turns
of a coil form in effect a small fixed con-
denser, because each pair of turns can be
regarded as two annular metal plates
separated by an insulator, which in the
case of close-wound coils of covered wire
consists of the eqvering and the material of
which the former is made. Now, as is
well known, the capacity of a condenser
is always increased when anything but air
is used for the dielectric and also when the
distance betsveen the plates is decreased ;
consequently the use of covered wires
wound close together on an insulating
former will make the little condensers,
formed by the turns of wire, of higher
capacity than would be the case when a
bare wire, self-supporting winding is
adopted. The net result is that the
skeleton type of winding has a lower * self-
capacity ’ than any other type. - Further-
more the effect of the former is not confined
to increasing the capacity, because dielee-
tries vary in their efficiency, since they
actually absorb a little power in doing their
work and some absorb more than others.

The Number of Turns

The third thing about a short-wave coil
is that thc number of turns is very small.
This, of course, cannot be helped ; if your
circuit is to be used at short wavelengths
the inductance must be small, and so the
coil can only have a few turns. The
necessity for so few turns gives rise to
complications, however, that may be more
important than the obvious sources of loss,
such as the resistance and self-capacity we.
have discussed above. We have already
seen, trom the formula 2.7 f1,. that the

magnification of the coil is directly pro-
portional to the inductance, that is to say,
that the bigger the coil the louder the
signals. The importance of this has been
brought out very clegrly by an American
experimenter, who showed that whereas
changing the gauge of the wire of a coil
from 30 to 20 only increascd the efficiency
by 9.8 per cent. at 41.67 metres, increasing
the inductance of the coil to about 2} times
the original value (and, of course, propor-
tionately reducing: the capacity) increased
the efficiency by 61 per cent. This clearly
demonstrates the desirability of using as

HORY

much coil and as little condenser as possi-
ble, but here we are up against another
difficulty. In order to obtain this desirable
gain in efficiency we must use a variable
condenser having a small maximum capacity,
but, unless we are prepared to use several
plug-in coils the lower limit of permissible
maximum capacity is restricted by the
necessity of covering a reasonably wide band
of wavelengths. If we could make a
receiver with negligible stray capacities and
a coil with negligible self-capacity then,
provided our variable condenser had a very
small minimum capacity, we should be able
to get adequate wavelength coverage with

Fig. 2—How the coil should be wound to en-
sure that smooth reaction is obtained.

TABLE 1

‘Wavelength range in metres
obtalned with condensers of

0001 mid. | 00015 mfd. | .0002 mfd.
[

13 |31.38 to 71.40 | 81.38 to 79.40]32.30 to 91.00
11 127.30 to 58.80 1 27.30 to 65.20 | 31.25 to 71.40

7 12200 to 47.60 | 22,90 to 52.70 | 23.40 to 58.80
16.80 to 34.20 | 16.80 to 37.50 i17'80 to 40.30

L

No. of
turns

]

quite a small condenser. Since none of
these things can be realised in practice,
however, we have to compromise.

The type of coil which I have taken as
an example of current practice is one that
i8 ‘inevitably associated with the idea of
short-wave reception, and because it gives
an impression of complication it is one of
the things that tends to frighten people
off short-wave work, If you have contem-
plated one of these impressive structures
and come to the conclusion that it’s all
too difficult, do try again ; wind a few turns
of any covered wire you happen to have
between say 22 and 28 S.W.G. on a two-
inch cardboard tube and find out for your-
self that it is really quite easy. I have
shown that the skeleton type of winding
has been adopted to combat the losses due
to self-capacity, which, within limits, may
be considered as a resistance in series with
the coil and may, therefore, along with the
actual resistance of the winding, he very
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By K. E. BRIAN JAY

(Concluded from page 670, dugust 12th isse.)

largely nullified by a proper use of reaction.
Add to this the fact that the large field of
skeleton type coils is bound to give rise to
eddy current losses, instability and hand
capacity effects and we have made out, quite
a good case for using small diameter, thin
wire coils. That these will work is borne
out by my own experience, for the coils [
use on all waves from 60 to 14 metres are
wound with 26 D.C.C., or D.S.C. wire on the
bakelite bases of burnt-out valves. This
type of construetion was adopted in order
to provide a simple and standard plug-in
coil, the need for the plug-in arrangement
arising from the very considerable degree
of band-spreading required for listening to
amateur transmissions and the preference
for using a big coil and small condenser,
I should, however, hesitate to recommend
this particular construction for everyone
because one cannot be too sure of the
efficiency as a high frequency dielectric
of the material of the valve bases,

Sourees of Inefliciency

As a basis for design 1 suggest some-
thing like this: that the coil be wound of
D.C.C. wire between 22 and 26 S.W.G. on
ribbed ebonite or bakelite formers not more
than 1} in. in diameter, the turns being
spaced a distance equal to the wire diameter,
It is diflicult to say how many turns will be
needed because of the very wide variations
that are certain to occur between individual
circuit and valve capacities; in order to
provide some data on which to work, the
approximate wave ranges of a series of coils
were measured and are tabulated in Table 1.
The windings were of 22 SW.G. wire
spaced by approximately the wire diameter.,
Reaction windings should be of thin wire
{I used 36 D.S.C.) wound near the earthed
end of the grid coils, the turns being close
together. The number of turns needed
will usually be two or three less than the
number in the grid coil, but this is a
matter for experiment. Considerable di-
vergences from the figures for minimum
wavelengths may be expected and generally
they should be rather smaller than those
given, because the stray capacities were
rather high in the receiver used to make
the measurements. In computing the
maximum capacity of the condenser across
the coil do not forget that, if a band spread
arrangement is used the total capacity is
equal to the sumn of the maximum capacities
of Cy and (%, the two variable condensers.
A dual range coil to cover the most useful
part of the short-wave band was made by
winding on 11 turns and tapping at 4 turns
from the grid end, shorting the 7 turns
between this tap and the earthed end of
the coil when the shorter waveband was
required. The reaction winding consisted
of 4 turns wound between the two sections
of the grid winding and another 5 turns
wound at the end of the larger (7 turn)
section.
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tional details which were given last

lF you carefully carried out the construc-
week you should have experienced no

“difficulties of any kind and the receiver

should be in-a condition ready for the first
test., Of course, you may have finished
theé receiver within a few hours of obtaining
all the parts and already have found out
its capabilities. “However, it will not
require a great deal of space to instruct you
in the use of this ingenious little receiver,
as it is of the very simplest design so far
as operating ‘is concerned. As there is
only one tuning condenser vou have no
worries regarding circuit ganging, and
although there may appear at first sight to
be rather a large array of controls on the
panel these are- actually very few. Tor
instance, the central knob immediately
below the escutcheon is the main tuning
control and this is simply rotated in order
to select the station to which you wish to
listen. - The knob immediately to the left
of this changes the range over which you
can-tune, from the medium-wave band to
the long-wave band. In the majority of
cases, therefore, all that will be necessary
will be to turn the wave-change switch
to the required band and tune in the station
on the central knob. However, this is

rather anticipating matters so far as the

LIST OF COMPONENTS FOR THE
AUTO-“B” THREE

Oxlae “ Magnum " Auto-*' B”’ Metal Chassis (Burne

ones).

One .0005 mfd, Variable Condenser with Vernier Dial
(Telsen).

. One .0003 mfd. Reaction Condenser (Telsen).

One Type “ F.5"" ¢ Ferrocart’’ Coil (Colvern).
Two 4-pin sub-baseboard Valve-holders (Clix).
One 7-pin sub-baseboard Valve-holder (Clix).
One On-Off Switch (Busby).

One. “ Toco” 4-1 L.F. Transformer (Multitone).
One Graded Potentiometer (Multitone).

. One Class B 1-1.5_ratio Driver Transformer (Multi-

tone).

" One 8 mfd. Electrolytic Condenser (Peak).

Two 1 mfd. Condensers (Peak).

Theee .0001 mfd. Type “ M’ Condensers (T:C.C.).
Two .01 mfd. Condensers (Peak).

One Type “L.M.S.” H.F. Choke (Graham Farish).
One 2 megohm Grid Leak (Dubilier).

One 250,000 ohm Resistance (Erie), 1

One 25,000 ochm Resistance (Erie).

" One 500 ohm Resistance (Etie).

Eight Treble Duty Terminals Marked * Aerial,”’
“ Aerial 2,” ‘ Earth,” “ Loud-speakér —,”” ¢ Loud-
speaker—,”’ ¢ H.T.--,” Two “ Pick-up”’ (Eelex).

One Four-Way Battery Cord (Belling Lee).

One 210 Det, Valve (Cossot). 7

One 215 P. Valve (Cossor).

One 240 B. Valve (Cossor).

" One Auto-B. Cabinet (Camco).

One “.Sonette’” Loud-speaker (Amplion).

One 120-volt Annodex Cfass “B” H.T. Battery
(Smiths).

One 2-volt 40-Ampere Hour L.T. Accumulator
(Smiths).

One Coil Glazite, " Y

One Length Receptru Screened Down Lead (British
‘Radiophone).

One Filt Earthing Device (Graham Farish).

One ‘Toggle Switch (Type 460) (Becker),

PRACTICAL WIRELESS

.

Adjusting and Operating Notes

for this Ingenious Receiver

which Dispenses Entirely with
the Grid-bias Battery

Sororomecananen b e od

beginner is concerned, sc perhaps I had
better go through the operating instructions
rather more explicitly on the assumption
that you are a complete newcomer to radio
and have choscn this admirable receiver
as your first constructional venture.

Connecting Up

The battery cords each carry at the end
a clearly marked plug, and if you wired up
the receiver correctly these plugs—as
shown on the blueprint or wiring disgram—
must be inserted into the correct battery
positions. - Tor instance, two of the cords
carry a form of spade-end lettered L.T.—
and L.T.+. These must be attached to
the terminals of the 2-volt accumulator,
the black spade (L.T.—) being attached to
the black terminal on the accumulator and
the red spade fitted to the remaining accu-
mulator terminal, There are only two leads

'-;' reiess

SGUARANTEED?
RECEIVE

REACTION CONDENSER

ELECTROLYTIC
CONDENSER

CLASS"B" VALVE

LS~
Our artist’s impression of the Aulo-''B" Three.

STILL LEADING AND SHOWING THE WAY!

‘Auto-B | hree

lE\;ery Home Constructor Should Build This Class B Receiver, which is
the First Class B Set to Use Automatic Crid Bias. By W. J. DELANEY

777

left and these carry a wander plug marked
H.T.—and H.T.+. The former is inserted
into the end socket of the H.T. battery
marked with o similar negative sign,
whilst the positive plug is inserted into
the socket marked 120 volts. As was
mentioned in the previous article no grid-
bias battery is required with this receiver
and thegefore the battery conncctions arc
reduced to the very minimum and should
occasion no trouble t¢ even the youngest
listencr. Now at the rear of the receiver
chassis there are threc terminals at either
end, and two in the centre. In between
these latter terminals is the radiogram
switch and this must be set to enable the
radio to be heard for the preliminary test.
If you fitted it exactly as shown in the
wiring digram, the small toggle of the switch
should be pushed to the top right for this
purpose. Now on the speaker will be seen
three terminals, and these have to be
joined to the three terminals on the receiver
marked L.S., H.T. and L.S. Join the
centre terminal of these three to the centre
terminal on the speaker and then connect
up the remaining two terminals. It wiil

(Continued overleaf)

TUNING CONDENSER

IRON-CORED TUNNG COIL

DRIVER VALVE

DETECTOR VALVE

RADIO-GRAM SWITCH
PICK-UP

BATTERY CORD




S e b

778

PRACTICAL WIRELESS

August 26th, 1933

THE AUTO-“B” THREE

(Continued from previous page)

not matter which L.S. terminal is joined
to the respective receiver terminal so long
as the two sets of three terminals are

joined together, with the two centre ter-

winals connected. This is most Important
as the loud-speaker carries the coupling

Jtransformer for the two halves of the Class B

valve; and the centre tap must be joined to
H.T. positive. This positive return is
‘made in the receiver and must be correctly
maintained.

Aerial and Earth
The question of the aerial/earth system
is vital, and it is hopeless to build up a good

receiver and connect it to an inefficient

aerial or earth and then blame the receiver
for producing inferior results. Tt should, of
course, be "~ obvious
signals are conveyed to the receiver through
the medium of the aerial and lead-in, and
if this is of very small dimensions, or slung

up in between some high trees it will |

obviously be heavily screened and will not
pick up sufficient energy to enable the
detector valve in the Auto-B to pass on
a strong encugh signal to derive the utmost
from the Class B stage.
this will deliver 2 watts when fully loaded.
It will not give you two watts if you try
to receive & stavion 200 miles away on a
few feet of wire hung up in a cellar. There-
fore give the valves a chance and spend &
little time in erecting a really good aerial/
earth system. The principal points to
aim at arc :—
1. Height.
2. Insulation.
3. Efficiency.
The height may be obtained either by
fitting a good pole, or by using a trce or

that the wireless |

Remember that |

similar. support. Fit a good chain of
insulators (not less than 3) at the-end and
use the well-known aerial wire consisting
of -seven strands of 22-gange wire (known
a8 7/22’s). At the house end fit a length
of strong rope or wire to a chimney stack
or in a staple and take the aerial wire to
another chain of insulators attached to this,
Now attach a length of Receptru teo this
junction. This material will ensure that
any local electrical interference is reduced to
minimum. Carry out the makers’ instrue-
tions regarding the earthing of the screen,
etc., and carry the lead-in carefully to the
receiver, Do not run the lead-in -ACross
& room. Place the receiver on a table or
similar stand close to the window where
the lead-in enters the room. The earth
is obtained by connecting the lead to the
terminal on the small copper cannister
in the Filt carton, and filling the vessel with
the chemical in the glass phial. Again,
read the maker’s instructions carefully and
make sure that you get a really high-
efficiency earth system. When you have
had the receiver working for a time, you
can rig up a poor earth and see for yourself
what a difference it does make.

You are now ready to try out the receiver,
and you must use the small push-pull
switch on the panel in order to bring the
valves into action. Pull out the switch
and slowly rotate the main tuning knob
(making certain first of all that the knob
to the right of this is turned as far as it will
go to the left). Tt should not take long
to hear the-local station, and if this is
situated not too far away it will come in at
really surprising strength. If, however,
you run right through the scale and do not
hear the station, rotate the wave-change

control knob to the correct range, as you

may have it set for long waves. When the

local is correctly tuned in you will find that |

it may be heard over only a degree or so,
and to obtain the best quality it must be
tuned exactly to the correct spot. Now
to vary the tone the lower left-hand knob
should be turned, when it will be found
that with the knob turned fully round to
the Tight “the high notes predominate,
whilst-when turned to the left the lower
notes are strongest. You must therefore
adjust this to give you the balance which
best suits your ear or the room in which
the receiver is used. You will find, for
instance, that a large, barely furnished room
will require the control set towards the
“bass ” end, whilst a heavily draped, or
crowded room will make the same item of
music sound better with the control turned
to give a better high note response.

The'iteaetion- Control !

The right-hand knob will only require
adjosting when a very distant station is
required, and it should be wused most
sparingly, as it introduces distortion,
although it may be of only a slight nature.
Generally speaking, distant stations do not
produce the best so far as quality is con-

| cerned, and therefore there is no need to

worry about quality, but remember that
this control is a servant—to be called
upon only' when circumstances demand~—
and do not let it hecome your master. I
think you will find, after a very short time,
that this recéiver will givé yon music at
sufficient volume to satisfy the most
critical, and with a quality which has
hitherto heen associated only with the
high-class mains receiver. If, however,
you do come across any difficulty, either
in construction or operation, remember
that our Query Service is entirely frec,
and we reply to all queries by return of
post under the conditions of our Guaranteed
Receiver Service

Multitone Receiver for the Deaf
APART from the many thousands of com-
ponents and receivers which one could
see whilst walking through the Exhibition
at Olympia, certain items stood out promi-
nently due to their extreme novelty or
appeal from the point of view of their

great utility. One of the foremost of these, |

for instance, was the ingenious Multitone
receiver for the deaf. Radio has made
tremendous progress during the past few
years, but unfortunately those who are

without the sense of hearing have been

debarred from participating in the enjoy-
ment of the broadcast programmes. Now,
thanks to the painstaking research of Mr.
J. Poliakoff, inventor of the well-known
Multitone tone-control L.F. transformer,
a device has been perfected, and is included

In this new receiver, by which even those

who have been deaf mutes all their lives

-may now enjoy the material which is

broadcast by the B.B.C. In addition, the
receiver may be used as a means of communi-
cation between other members.of the family,
for instance, and the deaf person. For this
latter purpose, the loudspeaker which is
normally used for reproducing the broad-
cast programmes is turned intc a micro-
phone by the simple operation of a switch.

In outward appearance, this would seem
to be an ordinary receiver of the self-
eontained type, with the usual controls
and loudspeaker fret. The volume controls,
however, are divided to fulfil two purposes,
one controlling the normal output from the
loudspeaker, ‘and the other modifying
the volume reproduced by the deaf.gid.

The set is battery-opérated, and utilizes -

a Class B output stage. Five valves in

H n s t
I SHOW SURPRISES
i SUMMARIZED !

all are employed, and the speaker is of the
moving-coil type. The well-known Multi-

tone tone-control is fitted and the complete

apparatus costs twenty guineas. It would,
perhaps, be worth while to point out.that
the Editor, Mr. F. J. Camm, was present
at a recent demonstration of this receiver
and can fully substantiate the clajms which
are made for it by the makers. h

A Receiver of the Future

ALTHOUGH it cannot be purchased,
at least for some time to come,

the Marconiphone exhibit of a receiver

of the future may prove to be only a vision,

and may never emerge from the experi-
mental or scientific mnovelty _stage. It |

- operates entirely without control knobs,

and is, in effect, a robot. ‘In order to
select any desired transmitting station
it was necessary merely to call, vocally,
the name of the particular transmitter
required. By the use of a most intricate
and cleverly designed system of relays
the vibrations of the human voice acting
upon the microphone caused the instry.
ment automatically to be tuned-in without
any further operation being called for.
Combined with the wonderful voice-
controlled telephony receiver, this apparatus
is designed to produce, at one and the same

time,. a pictorial reproduction of the scens

or artist being broadcast. In other words,
it 13 a combined television receiver de luxe,

Televisors
HE complete television and sound
receivers, capable of receiving the
bresent transmissions, were very neatly
combined: The Grafton receiver on Stand
No. 111, for instance, although only a little
larger than ‘an ordinary Console Radio
receiver, gives a picture just over 9in. by
4in., and provides two separate controls
for vision and sound. The Bush receiver,
although of somewhat larger  dimensions,
had the additional feature of a focusing
device for the television screen. Both
of the above receivers utilized the mirror-
I apparatus which enables the picture
to be seen in an ordinary lighted room.

Supersets
THERE were several receivers which
might be termed  Supersets’ or
Receivers de Luxe. Amongst these wags the
12-valve radio-gramophone, manufactured
by the Radio Gramophone Development
Company, Ltd. Practically every modern
refinement was incorporated in this recejver.
Such features as Automatic Volume Con-
trol; Silent Tuning; Visual Tuning ;
Twin Matched Loudspeakers ; Automati
Record Changing, were fitted, and in
spite of such refinements the cost was only
ninety-five guineas. An instrument on
similar lines was also shown by the Gramo-
phone Company, and in this particular
case novelty was introduced by the method
of mounting the loudspeakers. Instead
of these being fitted flat up against the
back of the cabinet, baffle, they were mounted
at an angle, and it is claimed that this
results in added brilliancy and better repro-
duction,
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SIX MILLION

Every owner of a Post Office Licence for
Receiving or Transmitting should not fail
to inspect or write for details of the full range of

CLIX COMPONENTS
FOR PERFECT CONTACT

AL

j e CLEMA W

The advent of Class “B,” and the need for anti-micro-
phonic chassis mounting valveholders to counter-
4 Rt act_the distortion created by powerful loudspeakers
tﬁ Ay = working close to valves, are successfully met with.

; CLIX 7-PIN VALVEHOLDER (FLOATING TYPE)

CLIX “AIRSPRUNG,” NON-METAL VALVEHOLDER
(ANTI-MICROPHONIC)

Regular readers of Radio publications will have noticed
how consistently our products are uséd and specified by the

_ designers of sets for home construction. This in itself is an
assurance that in the important question of contact, you
are faithfully served by Clix.

STAND 37

'YOU CANNOT ALL
COME TO OLYMPIA

Do the next best—write at once for our
New Folder ““ A Matter of Connec-
tion.” It gives full details and clear
illustrations of every component we
produce to give you

Cheapest - Perfect = Contact.

s

T e

LECTRO LYNX LTD.
79a, ROCHESTER ROW,
LONDON,

S,
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TO LISSEN LTD.
PUBLICITY DEPT,,
ISLEWORTH, MIDDLESEX.

Please send me FREE CHART of the
All-Wave All World “ Skyscraper.”

ADDRESS ..... o T e

et L wEne M S - Sl e e

“AMERICA ¢ AUSTRALIA ON MOVING COIL
LOUDSPEAKER FOR THE FIRST TIME

The Lissen All-Wave All-World * Skyscraper ** 4 marks a mile-

“stone in radio progress—a milestone so important that it can only

be compared to the change from crystal sets to valves. As the first
valve sets made practical a range of hundreds of miles, so the new
principles involved in this Lissen All-Wave All-World ¢ Skyscraper
make practical the thousands-of-miles ranges of Australia and
America. But more than this, it brings two whole new wave-length
bands within reach of the ordinary listener—stations and pro-
grammes which it was before a scientific impossibility for him to
receive—and leaves open for future development a field which may
well be used to solve all the problems of ether-congestion at present
perplexing the authorities.

POST Lissen have published a splendid Chart of the All-Wave All-World
‘ Skyscraper.” It tells you exactly what to do with every single nut
COUPON and screw, so that success is certain. Post coupon on left for your

FREE copy.
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LD RADIO

ULTRA~SHORT - SHORT
MEDIUM & LONG WAVES

for the first time on a Constructors Set

At last the day of All-World Radio has arrived and all the
thrill of conquest has returned to radio reception with the
intreduction of a new Home Constructor’s Kit Set by Lissen,
which incorporates for the first time four wavelength ranges
instead of two—which tunes from 12 to 2,100 metres—which
brings America and Australia within range of British listeners
who hitherto have only known the home stations and the chief
Continental programmes.

And you can build the Lissen All-Wave All-World “ Skyscraper ” for your-
self. Lissen have made it a Home Constructor’s Kit Set because it adds
to your enjoyment to use your own hands, it saves you pounds in first cost,
it makes you an enthusiast to feel and to hear what a wonderful thing you
have created! And when you see the Greéat Free Chart of the All-Wave
All-World “ Skyscraper,” which tells you how to build it and how to work it
and why it gives such marvellous results, you will agree at once that it would
be wise of you to build for yourself rather than buy a factory assembled
receiver when Lissen have so simplified home construction. YOU CAN'T
GO WRONG ! There are pictures of every part, with every wire numbered,
every hole lettered, every terminal identified. Even the exact
length of every connection is given to you! But get the Chart
and see for yourself—then build the Lissen All-Wave All-World
“Skyscraper” 4 and become a pioneer of the World Range
Radio of 1934, c

High Fre-quency Amplification for the first time on
. all wavelengths.

12 to 2,100 metres tuning at the turn of a switch.

" Double balanced-Pentode Quiescent Output Stage.

Moving Coil Loudspeaker

Battery operated—and a real battery—economiser !
Less than 10 m/a H.T. consumption !

Now receive stations the World Over!
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@ Seventeen ratios for power

and pentode ® Four ratios
each for Class B or
QPP without alteration ®
Accurate adjustment instantly

to the correct optimum

PM4A 42I- Complete

load for any output under

any working  conditions. _ |

for F. L CAMM'S 1933 SUPERSET this W.B. speaker is

solely specified—incorporating the new and sensational

M | _
leature

W’h“eley Electrical Radio Co. Ltd., Man‘s“fieﬂlid, Notts,

EW.G
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Shll Leadlng and Showing the Way'
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Here You Are Given Full Constructional Details of the Most Fascinating
.. Two-Valve Set That Has Ever Been Offered to the Home Constructor.

By FRANK PRESTON, FR.A.

do not attempt to use alternatives, because | bush is 7-16in. in diameter; the four for
if you do, trouble is almost sure to be | the switches and reaction condenser arc
experienced sooner or later. all 5-16in. and the four for the wo(l)lrl
2l screws (for attaching the panel to the
. " Drlllmg Hie Pan_e} | chassis) are 3in. The tenth hole is not
HE ¢ All-Wave Two ™ will te wel- Having obtaied all the necessaries, | shown on the drawing, and is to take a
comed by all those who require | then, a start can be made on the construc- | gmall stop which is supplied with the
a really efficient,. modern and 51mple tional work by drilling the ebonite panel | < Indigraph” slow-notion dial. The hole
receiver. In partlcular, the set will is only 3-32in. diameter, and its position
appeal strongly to readers who have can easily be found after mounting the
. not previously experienced the en-
joyment to be gained by making
their own set, since the design lends
E itself to extreme simplicity of con-
1 struction.
i All the parts required ave listed
. elsewhere, and most of them are of*
- perfectly ‘standard type which may
be obtained from -any good local
| dealer. The only exception is the
| special metallized chassis, which is
¢ supplied ready cut and drilled,
exactly in accordance -with that
7 used in the original receiver il-
lustrated. The chassis can be
ordered direct fromn the makers,
whose address will be found on
the advertisement pages, or through
the usual retailer. Awmple stocks
are available, so there- is no
t reason. why any inferior sub-
" stitute should he resorted to.
y It might be mentioned in pass-
il ing that the special = chassis
speclﬁed is actually made of
I\ 5-ply wood, and is sprayed with
| metal by a new and patented
process. As a- result it has
all the combined advantages of wood
and metal; components can be -at-
tached to it without drilling, and it forms |« -4 three-quarter front view
a perfect screen which greatly improves of the finished set.
the stability of the recciver. Nothing .
need be said of the remaining components, | in accordance with the lay-out shown last | panel components Z. by following the
since they are all of well-known patterns. | week. Ten holes are required altogether, | directions supplied with the dial.

Just one word of warning, though—please | and of these, that for the tuning condenser (Continued overicaf)
: i
H LIST OF COMPONENTS FOR THE “ALL WAVE TWO g !
A One Peto-Scott “ Metaplex !’ Chassis, 12in, One W.B. Chassis Mounting 4-pin Valve- Four Bcllmg Lee Tcrminnls, Type “B ”; :
A _ by 7%in. by 2}in. holder. marked “AZ,” “E,” “LS.+," “LS.— H
} QOne “Becol’”’ Ebonite Panel, 12in.. by 8in. One W.B. Chassis Mounting S5S-pin Valve- One Belling Lee G6-way Bn(tcry Cord mth i
H One Igranic “ Igranicor” Coil, Type “ A" holder. Terminals mntked “H.T.+,” “HT-—" £
(=8 One Igranic “ Igranicor”’ Coil, Type “ S.W.”” = One Bulgin * Senator’’ L.F. Transformer. ST & LT A :
b One Igranic Insulated Switch Rod Coupler, One Bulgin Crocodile Clip. One “ Mlcrofu" Type 100 m 1
B One Grabam Farish .0005 mfd.” “ Zelos”’ One Dubilier .0001 mfd Fixed Condenser, One Mazda Type L2 Valve (Metall:zed) H
F Condenser. Type 670. One Mazda Type Pen. 220 Valve. i
A One Igranic “ Indigraph’’ Vernier Knob and One Dubilier 1 mfd. Condenser, Type BB. One Peto-Scott ““ All-Wave Two '" Cabinet. H
- Dial. One Dubilier 2 mfd. Condenser, Type BB. One R. & A. “Bantam '’ Loud-speaker Unit. :
A One British Radiogram .0002 mfd. Reaction One Graham Farish ¢ Ohmite”” 1 megohm One Graham Farish “ Filt”’ Earthing Device. T
: Condenser, Resistance. One length British Radiophone ‘Receptru” \
g i One British Radiogram 2-point Switch, One . Graham Farish * Ohmite” 20,000 ohm Down Lead. i
i : One British Radiogram 3-point Switch. Resistance. One “ Drydex’ 120-volt High Tension :
et One British Radiogram Short-Wave H.F. One Graham Farish ¢ Ohmite’’ 30,000 ohm Battery, Type H 1006. H
E : Choke. Resistance. One “ Drydex” 9-volt Grid Bias Battery, b
y : One *“ Goltone” .0001 mfd. Pre-set Con- One Graham Farish ¢ Ohmite >’ 100,000 ohm Type H 1001. i
‘1. : denser. Resistance. One Exide 2-volt 20 a.h. Accumulator, Type i
f : One 4 Goltone 2 Super H. F Choke Two Belling Lee Terminal Mounts, B.T.G. H
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(Continued from previous page)

When the panel has been drilled it can
be fastened to the side members of the
chassis by means of four fin. by 5’s screws,
and the components can next be assembled.,
Start by mounting the condensers and
switches on the panel, and then fasten
the two tuning-coil spindles together by
means of the small ebonite coupling link

_ supplied with them, In doing this take care

that the two spindles do not touch each
other inside the coupling link, or else
the broadeast coil (type “ A ”*) will be short
cireuited. - Now lay the two coils down on
the haseboard in_the position indicated
in the wiring plan, taking care that
the switch spindle is exactly in line
with the hole made for it in the panel.
Fasten down the coils with §in.. by 5’s
screws, and then mount all the other com-
ponents in the positions shown on the

diagrams published Tast week. - It will |

be clear, of course, that the resistances
and grid leak are not attached directly
to the chassis, -but are held in- place
by the wiring; they can, therefore, be
ignored until a later stage is reached.
Once the components have been properly
fixed down the wiring can be proceeded
with. So as to obviate the possibility. of
mistakes it is best to carry out the wiring

in some simple sequence. Start by putting |

in the filament circuits on the underside
of the chassis and then work from left

to right on the top. Al the wiring is done -

in ©Glazite” with the exception of a
single lead from the pre-set aerial condenser
and the battery cords. The former wire
consists of a 6in. length of flex with a

crocodile clip - attached to one end.
Most of the connections are made by looping

the end of the wire and securing this under
the heads of terminals, but this system
is modified in respect to leads going to
the valve-holders.” The holders are not
provided with terminals, so the wires must
be soldered to the tags which are fitted.
Actually, this method is somewhat better,
especially for a set which-is to be used on
short waves, and no reader need have any

fear of difficulty in making the soldered |

contacts if the following simple method
of procedure is adopted. First cut Gff
the wire to length, bare the end for a dis-
tance of lin. or so, place the bared end
through the small hole in the soldering
tag, smear a very small amount of flux
over the wire and tag, and then apply
the hot soldering iron which hag pre-
viously been tinned. If you have no ex-
perience . whatever of  soldering it. might
be advisable to call in the assistance of a

Showing the sub-baseboard wiring and layout of
components.,

friend, but the whole job should take no
niore than a few minutes.

Notice especially that a wire is taken
from the earth terminal to a small wood
screw fastened to the under-side of the
baseboard.  This connection serves to
carth the chassis, so that it may function
as an efficient screen, The chassis might
have been used for all “earth return”
leads, but it was not considered -wise to do
this in view of the absolutely perfect

electrical contact which is essential in \

a short-wave receiver.

Connecting the Batteries and Testing
After all. the constructional work has
been finished you can try ont the set by

putting wander plug “ H.T.— > into the
negative socket of the H.T. battery,
taking plug “H.T.+ > to the 120-volt
socket, putting plug “G.B.-+- > into
the positive grid-bias- battery socket,
placing plug “G.B.—" into the 4}-volt
socket and connecting the two. low-tension
spade -terminals to the appropriate ter-
minals on the accumulator. Con-
nect up aerial, earth, and loud-
speaker leads, and then attach the
crocodile clip to terminal “2” on
the broadeast coil (I.2). Push in
the knob of the three-point wave-
change switch, and then turn the
lower switch knob (working on
the coils) to the left or right for
medium or long waves respec-
tively, Set the reaction conden-
ser to its minimum (anti-clock-
wise) position and rotate the tun-
ing knob until the local station is

eard. Next increase the reaction
setting to a point where the set
is just short of oscillation; this
will be recognised by the fact that
reproduction will show signs of

carefully re-tune and make a final
reaction adjustment. If the
method just outlined is followed

becoming slightly distorted. Now, |

with care there will be no nced ever to make

‘the set oscillate and so to cause annoyance

to neighbouring listeners, but if by mistake
it is allowed to oscillate, the reaction control
should at once be slacked off. A very little
practice will soon enable the merest novice'
to feel absolutely at home with this simple’
set, whilst anyone who has previously
handled a set of any type should
experience no difficulty at all,

Short-Wave Tuning
Tuning on the short-wave band is natur-
ally rather more delicate than on the

| higher wavelengths, but even so it is not by

any means difficult if the operator will only
remember the simple rule that the tuning
PR and reaction
knobs  should
beturned asslowly
«s possible. The
reason for this will
at onee be obvious
when it is ex-
plained that,
whereasthe tuning
of a powerful
medium-wave
broadcasting sta-
tion might
spread over,
say, three
degrees, the
same station
working on

A three-quarter rear view of
the ** All-Wave Two,"

short waves could only be heard over
about -one-fifth of a degree. The
correct method of receiving the short-
wave stations is briefly as follows:
First pull out the knob of the three-point
switch, transfer the crocodile clip to termina}
number 3" on the short-wave coil, and
turn the coil switch to the left or right
according to whether the 15 to 30 or 28
to 80 metre waveband is required. Set
the dial of the tuning condenser to Zero,
and adjust the reaction condenser until
a faint hiss indicates that the set is just
on the point of oscillation. Rotate the
tuning dial slowly, and if necessary slightly
alter the reaction setting at the same time,
50 as to keep the set on the edge of oscil-
lation. When a signal is tuned in a whistle
will, of course, be heard, indicating the
presence of the carrier wave. This can be
“resolved ” by slowly slacking off reaction
and making a slight readjustment of the
tuning digl. Incidentally it should be
explained that when working on shorb
waves only the first half of the tuning
condenser (up to 50 degrees) should be

‘nsed, as efficiency will fall off rapidly

at higher settings. This is not a disadvan-
tage, because at 50 degrees the lower
wavelength range goes up to 30 metres,
which is higher than the lowest wavelength
to be obtained on the second short-wave
range. It should be possible to hear the
more powerful S.W. Stations on the self-
contained loud-speaker.
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“My friends are

simply amazed at

the performance”
(8Sgd)) C.].D., Weaste

Brpdex

Most " of the leading set-makers fit b, E xi
Exide Batteries for L.T. or Drydex !'

Batteries for H.T.

O¢

Stand 241, Radiolympia DRY BATTERIES

Rt R RN R FOR WIRELESS

Obtainable from Exide Service Stations and all reputable dealers. Exide Service Stations give service on every make of battery
Exide Batteries, Exide Works, Clifton Junction, nr. Manchester. Branches: London, Manchester, Birmingham, Bristol,

Glasgow, Dublin and Belfast.

Dx 101
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COMPLETE
WITH SEVEN
VALVES

To LISSEN, LTD.,
Publicity Dept., Isleworth.

Dlease send me FREE CHART of the “Sky:
scraper’’ Seven Valve Superhet.

Name o.iive.iiveiaeingesiviogeiior Tonis faingnne

v E

Address v i iiiiie si st

) P.R. 334
IR R - 5 I

RN (N FULL COLOUR
‘ AND LAVISHLY
JLLUSTRATED

POST COUPON A "

Lissen Bave,i published for this great new “ Skyscraper® Seven
Valve Superhet a most luxurious Chart which gives more detailed
instructions and more lavish illustrations than have ever before
been put into a constructional chart. It rakes success certain
for everybody who decides to build this set; it shows everybody,
even without previous constructional experience, how they can

have a luxury teceiver and save pounds by building it themselves.

A copy of this Chart will be sent FREE in return for coupon on the
left or your radio dealer'¢an supply you. Get yonr FREE CHART now!
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BAND PASS

FILTER

Price

complete

Inlaid Walnut “Cabinel
and Moving Coil Speaker

with

Never, before has there been any receiver for Home Constructors

on such an ambitious scale as this new Lissen ¢ Skyscraper >’ Seven

Valve -Superhet.

It embodies every up-to-the-minute advance and

refinement of the most luxgrious factory-built superhets—it gives the
c¢onstructor the opportunity to build a £20 receiver for less than half

that price.

The citcuit of the Lissen ¢ Skyscraper ”
Seven Valve. Superhet - incorporates
a 6-stage bandpass ﬁlter gnnng exact
9-kilocycle.. channels and therefore

providing a standard of selectivity
never befo.e achieved by a home con-
structor’s kit set and very rarely found

except in laboratory.apparatus. Amph'.

fied Automatic Volume Control is pro-
vided, a special valve for this purpose
havlng been produced by Lissen for
use in this receiver. The use of this

Amplified Automatic Volume Con-
trol constltutes' an entitely -new
experience in llstem'ng; no ‘ fading,

no “ blasting

self enjoying every word of every
programme, however mnear’ or how-
ever djstant, without the -slightest

temptation to interfere with the receiver -

once you have tuned it. . This is radio
listening as it should be enjoyed.
«p

Lissen Class Qutput through

5y

—vyou will find youts-,

a new full-power Lissen Mbaving:
coil loudspeaker—glorlous rich tone
and majestic volume, actually. more
faultless: in its teptoduction than
anything you cver heard from even
the mos: powerful mains receiver,
yet working ecconomically in this
Lissen “ Skyscraper? from H.T.
batteries. i

Tubning is something new in single-
knob control—in fact, not ouly single«
knob control but single station tuning,
You never hear two stations together,
you never need to think ‘about separa*
tion. The 9-kilocycle tuning peak of
the circuit ensures * one station at a
time”’ all round the dial, and the
Amplified Automatic Volume Control
adjusts the receiver automatically to
provide the same volume from each
transmission.  This simplicity is the
true luxury of listening—and this is the
Luxury Receiver for ome Cou-
structors.
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COMPONERNTS

SUPER HF CHOKE
YR~ 2T60M .

o

“GOLTONE” SUPER H.F. CHOKE
AS USED IN THE “ w.C.» ALL.WAVE TWO.
For S.G. ang Super Het. Circuits, !

2 Covering \\3ave~1engths from 10
to 2,750 metres.
Inductance 350,000 ‘mics.  D.C.
Resistance 225 ohms. Maximum
amplification from - Variable.

Mu™” Valve. s | 4;6
= FREE e,

‘“ GOLTONE 1933/34
RADIO CATALOGUE.
Just Released.

Send for this 56-page pro-
fusely illustrated  list,
FREE on request.

TYPE CONDENSER

Fanel or Baseboard Mounting -

As recommended for the ¢ ALL-WAVE
TWO.” A unique feature is that this
Condenser can be mounted on {he panel and
adjusted from outside the set as with the

ordinary controls.
- m_. N\

Tyne “F  R15/87 O each ‘ i
* COLTOXE” Components are obtaine ! é E

& GOIESIONGy
Al & MANCHESTER JIP

able fiomall First-Class Radfo Stores.
Retuse substitutes—ig

“”“ any difficulty, write
direct.

August 26th, 1933

CONVERT YOUR SET INTO
&N ALL

for &

Free wiring dia-
grams . showing
how you can
build or convert

All wave lengths
from 14.5 ‘to
2,060 metres

covered by this your set supplied

. British General Free. State

All-Wave Tuner. circuit when
ordering,

BRITISH GENE

RAL MANUFACTURING CO.
Brock!y Work

LTD,,
- ! London, S.E.4

A few of Be”ing-Lee'

s latest developments

MAINS INPUT
CONNECTOR

e == Patent appearance and technique.

Modification of Safety Twin Fuseholder, On 180 degrees to facilitate need]
removing cover the fuses are instantly accessible
and circuit is dead. Impossible to touch live
parts of fuscholder. Flex part carrying mains

entively shrouded.
Each 3i3

Complete with | amp. fuses.

BELLING-LEE

template,

3-PIN. PLUG

Patent
MODEL A. Adjustable arm allows distance betweer
ncedle point and centre of base to be varied from
7% inches to 93 inches. The arm should be as long
as cakinet space permits. Head angle is alco

zdjustable to obtain minimum tracking 27,6

error for different arm lengths.

Paient
For connections between re-
ceiver chassis and loudspealer.
entre tap speaker transformers;
ield coils with connection for
earthing speaker chassis, or 3
Wire arrangements to carry
speech and energising currents
to speaker.

List No, 1119,

Ssecial Feq[ures‘l’erfecﬂy natural frequency re-
sponse . . . mipimises needle scrafch while -refairning
high notes and brilliancy of repreduction . . . Minimum
record wear . . . Copper screened fex.

UNIT PICK-UP

H
Constructed of metal, this new pick-up foliows modern design in
. Octagon in form, self-contained
Volume Control, Ball Bearing Swivel.

lifts to swing clear over the record. Cempletewith

TWIN TERMINAL

= Patent
“Pat. The most practical and ingenious terminal yet
offered. Even for chassis mounting no terminal
mount 1s required.. Will tske wire, flex, spade

terminal or wanderplug. 8 assorted letterings.
e changing and simultanecusly

5 = In pairs (no mount required). No. 1i02 1,6

folm,

The whole arm rotates

List Ng. 1117,

DISTURBANCE SUPPRESSCR

Mains leads or aerjal carry high-frequency
interference which often ruins radio reception.
The Eelling-Lee Disturbance Suppressor
reduces this “trouble to a minimum and
usually eliminates it entirely.  Fuses in both
mains leads for A.C. or D.C. supplies up

1o 250 v, 9,6

LHI8. With complete instructions
WRITE FOR BOOKLET « RADIO CONNECTIONS ;

Patent

" .

FOR EVERY RADIO CONNECTION

Adut. of Belling d; Lee, Ltd., Cainbridqe Arterial Road, Enfield, Middlesex
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A Handy Tester =

HIS useful tester is made from two |-

pieces of 4 BA threaded reod, about
a foot of motor-car windscreen wiper tube,
a bulb holder and two wander -plugs.
The accompanying sketch shows )i'lOW the

parts are connected, the finished device |

7 7esting
Balttery

- _
T
lllmmalli"‘hlll'l', ’

[T

i' u..f\ f

{
1
Flashlar
Bulb-holde- .

Windscreen
Wiper 7Z/be/

over48.4 - :

Screwed Rod

Details of the tester.

‘being useful for testing circuit wiring.

By using the bulb lead only, it may be
psed for tedting Afilament cireuit or any
battery circuit wiring.—A. W, LaNGE
(Herne Hill). .

A “Through the Glass * Lead-in

. MANY wireless” set owners must be |

seriously handicapped by the modern
type of narrow iron-framed window, which
does not allow of a lead-in tube being
placed through the frame. The writer
has solved the difficulty in his own. case
by bringing the lead through the window-
pane itself. The job is carried out as

follows:=—Obtain a small sewing-cotton |

reel and cut it into two pieces, as indicated
in Fig. 1. "The two halves are given a coat
‘of paint, or varnish, to improve their
appearance, and clamped together, through
a hole in the window-pane, by a nut and
washer on each end of a piece of 2 BA

screwed brass rod.” The end of the aerial-

1s secured to the outer end of the 'brass rod
by 'amother nut_ (the connection may be

made more secure by soldering), and the |

lead’ to the set is attached in similar
manner to :the interior end of the rod.
The complete arrangement is shown in Fig.2.
: To bore the hole through the window, a
plece ‘of brass or copper tubé about 4in.
long, of the same outside diameter as the

brass rod, or a trifle larger, is taken, and !

one end filed with a number of serrations,
as shown in Fig. 3. It is held in a hand-
drill in the usual manner.

In order t6 locate .and guide the drill
at the commencement of drilling - the

= S S A\ 1
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THAT DODGE OF YOURS !

Every reader of “PRACTICAL WIRE-
LESS >’ must have originated some - little
dodge which would interest: other readers.
Why not pass it on to us? - We pay £1°10-0- -
for the best wrinkle submitted, and for every
other item published on this page we will pay
half-a-guinea, Turn that idea of yours to
i account by sending it in to' us addréssed
s to the Editor,;“ PRACTICAL WIRELESS.”
3 George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2: 'Put your name and
address on every item. Please note that every
notion “sent ih must be. ‘original. Mark
envelopes “ Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.

' smooth surface of the glass, a cork bung
or a piece of wood }-in. to $-in. thick, is bored
| through with a hole the size of the drill
(the drill itself may be used for this),
and stuck on.to the window pane with
seccotine so that the hole corresponds
with the required position of the hole in the
glass, - .

A cutting cemiposition is now made
by mixing a liftle coarse carborundum
powder - (bbtainable from a garage or

"/////,/,,,. y
T of
i (s il

\ .
\FE
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Various construc:

tional details of the

** through-the-glass
ead-in.

tool dealer) into a thin paste with turpen-
tine. This is 'smeared in the cutting end
of the drill and the latter inserted into the
hole in the guide piece. Drilling is then
started with a fiirly light pressure. ° The

| drill should be partly withdrawn from time -

to time, to- féed up fresh carborundum,
withdrawn and smeared afresh with the
carborundum turpéntine mixture. A few
minutes only .are required as a rule to

be kept. of the pressure on. the hand-

- drill, -otherwise the operator may push it

=t Y A A s

| resistance in the circuit, as shown.

and, if it ceases to cut with a gritty feel, §

pierce the glass, and good control should -

through the window-pane when the bit
*penetrates.

When the hole is bored, the guide is
removed after soaking with warm water,
and the pane is ready for mounting.
The assembly, when finished, has a “very
neat appearance,- especially when the
smallest size of reel is used, and the insula-
tion provided by the glass pane is excellent.
Capacity effects are also much reduced.
—J. W. CrRawrORD (Ardrossan).

Eliminating Howl
ANY construoctors™ ars - troubled with
L.F. howl, in sets containing two
L.¥. transformers. > The accompanying

- 25,000 04MS oursur
< VALVE
INPUT :
FROM
FPRECEDING
VALVE

2MFD.

FARTH l

How the grid circuil of the output valve is
decoupled.

¢B

sketch shows how I cured a troublesome
case after all the wusual methods had
failed. The grid ‘circuit of the output
valve was simply decoupled by the addition
of a 2 mfd. condenser and 25,000 %l}llm

is
had no detrimental effect on the quality,
but -effectively - eliminated the howl.—
H. J. Puomieg (Islington).

‘A Loop Forming Gadget

USEFUL gadget for bending loops on

the end of connecting wires can be

very easily constructed, as shown in the
accompanying diagram. Two 3in. round
nails are obtained and the top parts eut
off. The nails:are then driven into a
stout piece. of wood, lenving space for the
thickness of a wire between them. ' Nails
of varying sizes can be mounted for different

| sized loops.—A. H. BARkER (West Ham).

AJCORDING TO
THICKIE‘ESS OF WIRE.

STOUT WOOD
N—— BASE

) '@ wiIRE”

A device for forming loops in wire.
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UCH a lot has been said lately of the
superhet - (supersonic-heterodyne re-
cetver) that it will not be out of

place here to record how this special form’

of set was developed. The principle upon
which the superhet operates is more or
less familiar, even to those listeners who
have not operated apparatus of this type.
Briefly, it consists in producing, within
the receiver itself, an oscillating current
of a frequency considerably lower than
that of the original signal, yet higher than
audio frequency, -and of - transferring the
programme modulation: to this new or
intermediate frequency. )

Amplification takes place at the inter-
mediate frequency, after which the signal
i3 rectified in the ordinary manmner, ampli-
fied at audio frequency, and finally passed
to the loud-speaker. i

The superhet set owed its first entry
into broadcast reeeiving practice because
of the extrems inefficiency of early forms
of high-frequency amplifier. = In those
days, the early ’twenties, the only type
of valve available was the triode ;"and as
has already been explained in some recent
articles of ‘mine, the triode, due to its
high inter-electrode - capacity, permitted a
large amount of unwanted reaction, so
that in order to ensure reasonably stable
operation as a high-frequency amplifier
the efficiency of ‘the valve, never very high
under the most favourable' circumstances,
had to be ‘further cut down by various
devices. : ‘
Frequeney Changing ’
~Fhe-superhet principle provided a ready.
means of avoiding this dificulty by _chang-
ing the frequency of the original signal to a
lower value at which amplification could
take place more efficiently. -The principle
was already well-known-to radio engineers,
for it had been used for a considerable
period. as a means of rectifying - radio-
telegraphic transmissions. . As first applied

to broadcast reception: it operated in the

following - manner. ~ Within' the  receiver
was a valve known. as the local oscillator—
a triode in which the coils in the anode
and grid  cirenits- were -closely- coupled.
inductively.. ., Readers will. recognize this
as a valve operating under conditions of
excessive reaction, causing free oscillations
to be generated.-. One of the oscillator
coils;or both, were tuned by a variable
condenser, and by this means the frequency
of the local oscillations was adjusted until
it differed - from the frequency of the in-
coming radio_signal by a definite amouns
~1usually 100,000 cycles. 4 S

By “cottpling the lotal. gscillating cireuit.
to that of the incoming signal, and. passing
both™ to the grid,of ancther valye—the
so-called #“fitst détector,” the two frequen-
cies were combined to give a new frequency,

A Practical Article Dealing With Its Deve

Y

lopment and Modern Improvements.

By H. J. BARTON CHAPPLE, WhSch, BSc, AM.EE.

equal to the difference of their individual
frequencies, namely, 100,000 cycles. What
is more, the new frequency was modulated
in the same way as the original signal
frequency. . E

Thus the new, or intermediate, frequency
appeared.-in the anode circuit of the first
detector valveand acted as carrier frequency
to  the programme modulation. = Next
followed two or- even* three stages of
intermediate ' frequency amplification—
|-ordinary triode valve, !
couplings being more or - less carefully
matched, and self-tuned transformers. After
the intermediate frequency amplifiers came
the second _detector,” 'which ' rectified the
signal in the ordinary way, and was followed
by the usual low-frequency amplifying
stages, terminating with the output valve.

Disadvantages - =~ O
- There is no doubt that these early

of signal amplification—in ~other words,
they were extremely sensitiveé. and had
wonderful range; and “for' that reason
they had a very considefable vogue among

type of receiver. They had many disad-
vantages, however. - In the -first” place
they were costly to build and to maintain.
Seven, eight, or- even nine valves were
required—and valves -then cost something
 like . a sovereign apiece, and took nearly
three-quarters of an ampere fof low tension.

They were bulky, tricky to construct and
to adjust for optimum efficiency—remember
that the frequency - of the -oscillator had
- ta be readjusted for each station, and no
' ganged condensers were available. Also,

for in most cases every station' could be
tuned in at-two Settings of the tuning dial,

Another grave disadvantage was that,
with the circuit as then
used, the superhet was
very prone to re-
radiation, although .
this was to some extent
mitigated by the use
-of a frame aerial. .But
most important of all
the disadvantages was
‘the very peor quality -
of reprodudtion.

It was no wonder,
therefore, that when
the neutralized triode
~-method of high-
frequency . amplifica-
tion was developed, the
superhet’s  popularity
began to wane, and
‘declined almiost tozero
‘as goon as the screen-
erid valve brought
“straight”™ high-

the / inter-valve |

superhets did provide a very large degree’

those who could afford this vather expensive

tone had to face difficulties in* operation, {

Fig. 1.—Showing how an carly
type eight-valve superhet-was-
completely screened,

ﬁ'equéncy amplification to a high pitch:

of efficiency. ¢

After the introduction of the screen-grid
valve, and for some years following, very
little was heard of the superhet in this
country. A certain number were made, of
course, and there were still enthusiasts, both
amateur and professional, who maintained
their interest in this ingenious circuit.

A Revival )

Oddly . enough, although it- wag {he
screen-grid valve which caused the first
disappearance of the superhet, it was also
the screen-grid valve which permitted
its revival, People had played about with
sereen-grid valves in superhet Isets, and
had- discovered that this type of valve, in
common. with other types of four electrode
valve, could be applied with great success

- as first detector or *‘ mixer” valvé, and
also as combined first detector and local -

oscillator. ‘ ]
More recently, screen-grid valves have

come to "be used also as intermediate

frequency amplifiers. as well. A . great
many different arrangements are possible

- whereby the  screen-grid - valve can be
- employed in superhets and some have been .

described in recent issues of this journal,
and it must suffice to indicate briefly just
one or two methods. . For example, energy
can be taken from. the anode circuit of the

| first jscreen-grid valve to a tuned oscillator

circutt coupled to another coil in the screen

' circuit, thus “injecting.” the local oscillat-

ing frequency into the valve circuit where
the “ mixing and production of the inter-

mediate frequency takes place. In another -
arrangement, . ‘the - oscillating circuit, is |

coupled to the cathade circuit of the screen-
grid valve and the heterodyne ‘voltage is
introduced at'the cathode of the valve,

L (To be continued.) 5
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NILOS

VARIABLE CONDENSER

A superb component, possessing extreme
rigidity of construction, mechanical perfec-

tion of moving parts and high electrical
efficiency. Two point fixing of centre spindle,
and no spacing washers ensures precision
/B’

and reliability. =~ Negligible H.F. loss, large
accessible terminals, shaft provides easy
ganging.,

LITLOS

VARIABLE CONDENSER
The LITLOS condenser is a fitting example
of high-grade workmanship. It is a very
carefully constructed instrument, compact in
size and efficient in design, with accurately
gauged bakelite dielectrics and solid hbrass

pigtail connection to moving vanes. Made
in all capacities up to .0005 mfd. in tuning
straight-line capacity and differential types.
r __J

EACH
Capacity .0005

One hole fixing ; supplied complete with
‘terminals.

EACH
Differential tuning or

OHMITE "

RESISTANCES

The most popular and efficient type of fixed
resistance for all general purposes. Better
than wire wound, non-corrosive and non-
inductive, they cannot create hum, and do

not readily overheat. All values 50 ohms
to 5 megohms. 100° F. Temperature rise.
‘Heavy Duty type approximately double the
above ratings. Price 2/3. L
For those who prefer interchangeability an
convenience in mounting, holders are avail- ’

able, vertical and horizontal, 6d. each. EACH

]
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CEN L mE ) —
DO ND MORE FOR "YOU.

f HEESe
-

|

!

!

| ' Weight 2} Ibs.

| Y. Price 27716

I é\mplion could have

i L

I ‘. dane it,
\'
|
|
l
l

THE AUDIOLA.~A luxury speaker of a
price within the reach of all.  7in. cone

and universal transformer, Price 496 il ~

AMPLION (1932) LTD.,
82/84, ROSOMAN STREET, LONDON, E.C.1.
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RRENT PRICES OF
T.C.C. CONDENSERS

PAPER CONDENSERS. TERMINAL TYPES

SEE THE e
COMPLETE '
RANGE ON

STAND

No.98

RADIOLYMPIA

Mfd. Type 50/61 | Type 80/31 | Type 101 Type 121
s. d. s. d. s. d s. d
0.1 - 2 0 —
0.25 —_ 2 4 — —_
0.5 2 4 2 6 5 0 70
1 2 6 30 6 0 8 6
2 3 6 40 9 0 13 0
3 5 0 6 0 = Cu
4 65 6 70 17 6 25 0
b 7 3 9 0 22 0 31 0
6 8 6 10 6 .25 O 37 6
8 1 0 14 0 & = s
10 14 0 17 6 —_ —
PAPER CONDENSERS. SOLDERING TAG TYPES i
Mid. Type 65 Type 84 Type 87 |
s. d. s. d. s, 'd.
o I U TART
.25 2 a4 L i
bie L L 25 5 right with your
1 2 0 2 9 3 0 condensers—whatever the set you can’t
§ Ty 33 R0 afford to take risks. Be sure your con-
4 5 0 6 9 73 densers are of unquestioned reliability
g 7 0 10 o = —be sure they are T.C.C. Price may be
8 9 0 13 0 = a consideration, T.C.C. cost little more
10 0 16 0 = than ordinary condensers, but they
are pedigree condensers backed by the
MICA CONDENSERS oldest firm in the country whose activ-
Mid. Type M S.P. Type Type 34 ities are solely condenser making!
s. d. s. d. s. d.
0000;5 8 g —_ 1 3
.0001/3 20 1 3 =
00045 oS 7 o L The Telegraph Can
.001/4 10 2 6 158 denser  Co.,
005/6 16 30 2 0 Wales Farm Rd
01 200 e 3 0 N.  Acton:
ELECTROLYTIC CONDENSERS A l. L=-BRI TI SH
Type 802 Type 801 Type 902 i
CONDENSERS
s. d. s. d. s. d
8 B o —_— 6 6
4 5 0 — b =
7 - 8 0 —
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60. 5000 mah HT. 142x 45 37%6
v v w 8hexan 217

NO NEED WOW FOR- DRY BATTERY EXPENSE
@A new era opens. Gone are the costly dry batteries. Gone
are the bulky H.T. accumulators. To-day comes a newkind of 2O U8 LE CAPACITY
H.T. source—a plate-less accumulator hardly bigger than the old ;s
dry battery itself. ¢'Startlingly low in first cost, it costs you nothing §@ :?a
=_ _after except for occasional re-charging. The secret is the Block What 2 boon!
ad UVt glate—less cell, that does away with the old weight, space and
) I IV ﬁfeakness of accumulator plates. & Non-fragile. Elegant (the case "
o Wa 15 coloured bakelite). More durable than the plate type; inex- gﬂ)tckawc?ﬁ ‘ievlvzlr(;t

y penswe Demand is overwhelming—order at once for early delivery. thecoloured bakelite
&1 N that covers the Ll, 'I:i
e; next a lea
grl’mder (both the
‘negative’ and the
cell’s container.) In-
side it, active paste.
Last is the central
¢ positive”  column
and separator.

Pnceof 80: l\ll 1 1/6

. PLATE-LESS ACCUMULATORS I A
Block - Batteries Ltd, Abbey Road, Barking, Essex. Tel: Grangewood 3346/7

TAS/BC.a3
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Retrospections and Reflections on the Develop-
ment of the Radio Industry, as Exemplified
by its Exhibitions.

¥

— e~

The first All-British Radio Exhibition and Convention was held

at the Horticultural Hall.

THE greatest exhibition of wireless products in the whole world
will be thrown open to the public at 11 a.m. on Tuesday,
August 15th, in the Grand Hall at Olympia. This National Radio
Exhibition, to give its full name, is being otganized by the Radio
Manufacturers® Association, and there will be exhibitors of British
made treceivers, components, and accessories of every conceivable
type. The 1933 Show will be the twelfth and greatest of a series
which was commenced in 1922. In the latter year the “ First All
British Wireless Exhibition and Convention’” was organized by
Messts. Bertram Day and Co., Ltd., for the benefit of the wireless

. manufacturefs and traders in this country. It was held in the
- comparatively incommodious premises of the Horticultural Hall,
2nd despite the fact that there were only about fifty stands it proved

Note the twin aerial.

B

1

lir:

1
I
]

so successful that plans were immediately put in hand torun a
second exhibition the following year.

In passing it will be of interest to quote a few sentences from the
catalogue issued in connection with the 1922 Exhibition, viz.,
“This All-British Wireless Exhibition and Convention is the
first of its kind ever held in this Country, and, apart from other

(Continued on page XIV)

The Albert Hall—the third link in the chain of progress.
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" An artist’s impression of the present vast building—Olympia—necessitated by the enormous size to lay of the wireless indusiry.
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AN ALPHABETICAL

NauE. ADDRESS. STAND
No.
Apollo Gramophone Co., 4, Bunhill Row, E.C.1.. T23
Aerialite Ltd., 10, Amber St., Manches 220
Amalgama.ted Press Tieetway House, arringdon.
Streef, B.C4 1 11
Amplron (1932) Ltd,, 892- 84 Rosoruan St., F 1. 104
Automatic Coil Winder and Electrical Lqulpment
Ltd., Winder House, Douglas St., S.W.1 46
Baird Televrsron Ltd., 133 Long Acre W.C2 .. 117
Bakers Selhurst Radro 75-77, Sussex Rd CroV«
don, Surrey 35
Balcombe Ltd., A, I, . 52, Tabernacle St., JEC2. 61
Belling & Lee Lt,d ¢ ambridge Arterial Rd
Enfleld, Middx, .. 45
Benjamlr\?ll’]]lectnc Ltd., Brant“ 00d Works T‘mﬁ“
42
Benn Bros Ltd., Bouverle House, Fleet Street
E.C4 212
Bernard Jones Pubhca[,lons, 58, I‘etter Lane EC4 10
Birmingham Sownd Repr oducers Ltd., Claremont
St., Old Hill, Staffs. . 218
Block Batterms 1.td,, Abbev Rox\d Barkrng
Hssex - 22
Botolph Radio Ltd 110 Brxhopsgate E. ce .. 244
Bowyer-Lowe & A. D D Ltd., Diamond ‘Works,
Coombe Road, Brlght,on . 102
Bridger & Co.,, R 0., 334, Goswell Rd EC1 .. 221
Britannia Batteries Ltd 233 hnﬁesburv Avenue
Ww.C2 124
Brgréh Blue Spot Co Lt(l 01 96 Rosoman St
97
British Brpadcastmg (‘orp erdcastmd House
British Ebonite Co., Ltd., Na‘ghtiugale Rd., Han'
well, W.7 o .. .. 207
British General Mfg C‘o Lt(l Brockley Works,
Brockley, S. 1.4 .. .. 38
British Pix Co., Ltd,, 118 Soutln\ark St S.E1 204
British Radroplrone Itd.,, Aldwych House Al(l—
wych, W.C.2 118
British Rola Co., Ltd Minerva Rd., Park Royal, .
N.Wa . . .. b2
British Thoru&on Houston Co., Cro‘\n House,
Aldwych, W.C.2 .. 209
Brown Bros. Ltd., Greaf, Eastern % B.C2 T15
“Bulgin & Co., Ltd, , Abbey Rd., Barls.mg Essex. 122
Burgo) ne. Wireless (1930), Ltd 344, York Bd
King's Cross, N.1 3
Burton, C. F, & H., Pm"ress Worlu Bernard %
Walsall .. 4
Bu‘sslr I;adro Ltd., Woodger l{d,s Slrepherd s Bush
61
Cadisch & Sons R., G Red Lion Sq - w. c1 | T5
Carrington Mig Co LLd 21, Hatton Gdns., EC. 83
(,elestron Ltd., London Rd l\mgston -on-Thames 125
Chloride Electncil Stor aae (‘o Ltd Clifton -
Junction, nr. Manclwster .. 241
Churchmans Ltd., Colchester . cun T
Cifel Products, Ltd 134, Pentouvrlle R, N1 ..o 239
City Accumulator Co, 7, Angel Court, Strand,
Ww.C.2 94
Clarke & Co. (M/c), Ltd H George St Patri-
croft St., Manchester . 91
Climax Radxo Electric Ltd., fovexstocl\ Workcx
Parkhiil Road, N.W.3 84
Cole, Ltd ., E. Km Ekeo Works, C‘ourlrend -on- Seu,
Hssex 0 70
Columbia Graphophone Co Ltd 98 Clerkenwell
. B .. 66
Colvern Ltd Mawnevs Ra.. Romford Essex 56
Consolidated Radio Ltd.. 75, Kilbury Lane, W, 10 115
Cosmocord Ltd., C‘rmbrldfve Arterial Rd., Enﬁeld
Middlesex 14
Cossor Ltd., A. C,, C‘ossorHouse Hwhburv Grove,
89
Cromwell (Southampton) Ltd \30, Brmtons
Terrace, Southampton .. 3 76
Chorlmet Radio Elec. ILtd. 215
Dallas & Co.. Ltd., Johu E., 6- 10 lsfxttert,ou St
.C.2 .. T22
Darwins Ltd I«ltr\villmm \\’ml\s Shcﬁield 43
De La Rue & Co., Ltd., Thos., 90 Shernhall St
Walthamstow, ]u 17 6
Dew & Co., Ttd., A. J., 3‘l Rat,hbono Place W1 T13
Diggle & Co., Alfred Jane St., Rochdale, Lanes, 13
Dubilier Condenser Co (19235) Lt(l Ducon’ Worlxs
YVictoria Rd., North Acton, Ww.a 68
Duleetto- I’o]vphon Ttd., 2-3, Newman 8., T25

PRACTICAL WIRELESS
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Dyson & Co., Ltd., Works, J., 5, Godwirr St.,

Bradford T17
Earl Engineering and Electrrcal Co 132A Much

Park St., Coventry 2490
Eastick & Sons, J.J., 118, “Bunhill Ro\v, L.C1.. Ti2
East London Rubber Co., 29-33, Great ]:astern

8t., EC2. T19
Eoonasran Co Ltd 137 Victoria st., SW.a .. 231
Edge & Sons Ltd Wm ., Bolton, Lancs 121
Ldrson Swan Illectrrc Co., Ltd., 165, Charrnm

‘Cross Rd., W.C.2 82
Eldeco Radro Ltd., 62 Condurt St wi. 100
Electrical Measurmg Co Ltd 55, Cardlngton sn

Hampstead Rd., N.W 222
Electro Dynamie Constructron Co Lbd Devon-

shire Grove, 8.E.15 240
Ensign Ltd., 88, High Holborn w.C. T24
Epoch Radio Mfg Co., Ltd., Exmouth House

Exmouth St., E. C.1 2
Ever Ready. Co. {G.B. )Lb@ He];cules Place, Hol-

loway, N.7 57
Faudels Ltd., 36‘40 Newgate St., E.CA. .. T8
Ferranti Lt;d Hollrnwood Lancs 74
Film Induséries Ltd., 60, Paddrngton St W . 246
Flinders Ltd., Bast Stockwell St., Colchester g v W7
Fox Publrcatlons Ltd., 14, Brrtanma 8t., W.01. —
Fuller Accumulator Co (1926), Woodland W orks

Chadwell Heath, Essex 34
Gar{ard Engmeermg&Mfg Co., Ltd . 17 Grafton

1 119
G. L‘ C (Batterles), Magnet House, Ix\ngs\\ay 5

1
General Eleetrrc Co Ltd M'Lgnet House Krngs-

way, W.C.2 x 90
General Mouldrn"s 59
Gilbert & Co., 1td. C Arundle St Shefiield T20
Grafton Radio Co., /9 Lots Rd., Chelsea S.W.. 111
Graham Farish Ltd 153 Masons Hill, Bromle\

Kent 205
Gramophone Co Ltd. 363 "Oxford St., w1 . 80
Gramplan Reproducers Ltd.,Station Av enue Kew

Gardens, Surrey 23
Gripso Co., 28, Victoria % SW. 1 251
Grosvenor Electric Bﬁttenes Ltd., 2-3, White St

Moorgate. E.C.2 .. 126

] Goodm‘ms 69, St. John Street Clerkenwell, EC1 109
Hacker & Sons., H., Perfects Works, Ray Lea

Road, Maidenhead 120
Halford. Radio, Ltd., 89, Sackvrlle Street W . 49
Harlie Ltd., Balham Road Lower L(lmonton NO 54
Haynes Radro 57, Hatton Garden, 1.C.1 9
Heayberd & Co . C., 10, I‘msbury St., E.C. 2. 16
Hellesens Ltd Morden Rd., 8. Wlmbledon

8.W.19 160
Henderson Wrreless & Electrical Sel\rce, 54

Queen’s Rd Brighton . .. Ti6
Henley's Televraph Works-Co., Ltd. W T., 11

Hglborn Viaduct, E.C.1 53
Higgs (Gt. Britain), Ltd Westbourne Phce Ho\e .

Sussex o 12
High Vacuum Valve Co., Ltd 113 Farrmgdou

Road, B.C.1 .. .. 108
Hiliman Bros., 123, "Albion St Leeds .. .. T28
Hobda%' Bros Ltd 21-27, Great Eastorn St.,

T11
Hustler Sunpson & Webb Ltd 317 Hoe St

‘Walthamstow, E.17 62
Igranic Electric Co., Ltd 147, Que.en Vietoria

St., B.C. 86
Ihffe & Sous Ltd "Dorset House, Stawford St..

7
ltonra Ltd 08 C]ty Rd, ‘B.C1. T27
Jackson Bros. (London) Ltd -2l St. Thomas St

8.B1 . 116
Johnson Tall\mg Machine Co 06 Clerkenwell

, E.C1 T9
Kolster Brandes Ltd Cray Wor]\x, Srdcup, Kent 63
Tamparex Electrical buppl\' Co. Ltd., Dyer\

Buildings, E.C.1 . 18
Lamplugh "Radio ‘Ltd., 177, Poleshill Rd..

Coventry .. 219
Lancashire Dynamo and Crvpro Ltd oL, I‘etb\

France, 8.W.1 50
Lectro Linx Ltd 19u, Rochester Ro\v ERAS 87
L.E.S. Distributors 1td., 15-16, Alfred Place.

W.C1 oo Ty
Lissen L'td., WQrple Bd.. Tsleworth, Middx, .. 7o

unnnnh
i
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Loewe Radio Co. Ltd 4, ]."ountayne Rd., Totten-
ham, N .

London 146,
Theobalds Rd., W. ¥

Lugton & Co. Ltd 203 old st., ‘EC.1.

Levick & Sons, Ltd Clarence Steel W orl\s Shef~
field

and Provrncral Factors Ltd

Magnacore Ltd 85 Alsen Rd Holloway N.7..

Manufacturers Accessorres Co (1928) Ltd., 85,
Gt. Bastern St., E.C.2
Mains Power Radio Ltd Broadway Works

Eastern Rd., Romford Esséx .. 211
Marconiphone Co. Ltd., 210, Tottenham Court o
R4, W1 . 77
McMichael Badio, Ltd Wexham Rd., Slough,
Bucks .. 69
Metal Agencres Co. Ltd Queen bq Brlstol .. T30
Milnes Radio Co. Ltd., "Vicotia Works Church
St., Bingley, Yorks . 242
Montague Radro Inventlons and De\elopment
Co. Ltd., Beethoven Works, Gt. College St.,
Camden Town N.w.1 .. 87
Mullard Radio Valve Co. Ltd., Mullard. House
Charing Cross Rd., W.C.2 71
Multitone Electric Co. Ltd., 95 White Lion
St., Islington, N. 55
National A ccumulator Co Ltd 50 Grosvenor
Gardens, S.W.1 .. 216
New London Electron Works Ltd., East Ham E6 107
Newnes Ltd., George, 8-11, ‘bouthampton st
Strand W.C.2 ’ &
N.R.8. Ltd., 15-186, Alfred Plaoe W.C.1 T22a
Nuvolion Electrrcs Ltd., Meredrth Yard Park
Crescent, Clapham Park Rd., S.W 238
Odhams Press Ltd., Long Acre W.C. 2 T18
Oldham & Son Ltd Denton, Manchester 123
Ormond I‘ngrneerrnv Co., Ltd Ormond House,
Rosebery Av,, BE.C.1 99
Orr Radio (Inc United Radro \Ianufacturers)
63, Lincolns Inn Fields, W.C.2 40
Osll\)rorn CharlesA., Regent“orks -\rlmfvton St.. .
.202
Osram Valves, Marrnet House Kmﬂs\\ av Ww.C2 o2
Partridge Wilson & Co., Devenset Work:
ernOton Valley Rd., Leicester 127
Phrlhps Lamps 1Ltd., 143, Charing Cross Rd..
W.C2 81
Portadvne Radro I’ortadyne Works, Gorst Rd -
N.wW.a1 ; 5
Powertone Products 88a, "Cromer St., W C.1 .. 253
Pye Radio Ltd., Africa House I\mgs\vav w.c2 73
““Radio for the Million,”” 63 Lincolns Inn
Fields, W.C.2 30
Radio Gr'zmophoue Development Co Ltd 18- _O
Frederick St., Birmingham : 79
Radio Instruments Ltd Purley Wav Croydon
Surrey 41
Radio Socrety of (xt Brrtam, 53 Vrctorla St
S.wWai 201
Rawlplug Co. Ltd R‘lwlplug House, Cromyell
Rd., 8. W7 252
R.C. R%dro Electric Ltd 51 Whltcombe Street i@
Ww.C 43
Radialaddin, 46 Brewer St w1 247
Radiolab Mfg Co Sendrldge ‘Works, st “Albans 206
Redfern’s Rubber Works Ltd., Hyde, Cheshire.. 2
Regent Supply Co., 21, Bartlett’s Bulldrn"s EC4
58 and 60
Reproducers & Awmplifiers Ltd., Frederick St.,
‘Wolverhampton .. 44
Rrst(1924)Ltd A Wmeneonrks Freemantle
Rd., Lowestoft .. .. 208
Ronnle Engineering Co., Ge\sdson Road W oe7
Seabrook Batteries, 20’), Bedord ‘Av., Tradmn
Estate, Slough, Bucks .. 210
Selseota Gramophones Ltd., 81, Southwark: St.. .
E 2
Shalless & Dvans, Trunqurl House Trlnqurl
Vale, Blackheath, $.E.3 254
Shawndel Tool Co., 99, Regent St W 203
Siemens Electric Lamps & Supplres Ltd. a2 oO
Upper Thames St., BE.C.4 31
Six-Sixty Radio Co., 1/ 18, Rathbone Pl w1, a5
erﬁpsgns Electric Co Grange ‘Works, I.e\ ton

Sinclair, Stafford, 40-50, Twyford St., N1, ..
l(‘onlmu«d on page )&IV)
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GLANCE at some photographs of
old wireless apparatus will no doubt
cause surprise to the amateur who

is only just old enough to make his first
acquaintance’ with a wireless receiver.
The actual coil which I used on my first
receiver in pre-war days took three days
to make from sheets of brown paper. It
took seven full-size sheets each carefully
brushed over with shellac and wrapped
round a large earthenware ink bottle.
When each sheet had dried
another was wrapped over
it, and so on unti finally I
had a cylinder just over six
inches in diameter and
eighteen inches long. Thirty
gauge enamel wire was
wound round -this, each
turn touching until the
cylinder was full, and this
was a tuning coil! To
select the amount of wire
required to tune to a station
a brass rod was attached to
wooden -end piecess and
a brass slider was run along the wire with
& bared portion to malke contact (Fig. 1).
It certainly worked, but what a contrast to
the coil of to-day ! Suppose we review the
design which has been employed in tuning
coils—what do we find ? Quite a mixture
of ideas, some of which have been intro-
duced and hailed as ideal, only to be dropped
and brought up again at a later date. Take,
for instance, the actual former, or tube,
upon which the coils were once wound.

The Former.

As T stated above, the first tuning coils,
or inductances,, were wound .on large
diameter cylinders. -The size of these was

The

4 new Varley
Nicore tuning coils ;
they are available

as single, double, "and 'triple-gang unils.

—

which, compared with a modern coil, illustrates

A Short ‘Review of .the

Development of the Tuning. Coil with a  Forecast
By W. J. DELANEY

Coil of the Future.

gradually reduced as the art *“ progressed,” | “ pile wound.”  Many interesting forms

and there came a time when an * expert ”
(or it may have been a manufacturer!)
stated that there were losses in the coil
former, and the wire should be self-support-
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ing. Consequently
from ° that  time€
numerous ideas were
developed todo away
with the coil former.
We are no doubt, all
familiar with the
plug-in coil, and this
was really the out-
come of the attempt
to avoid losses in
a coil former. But
what happened ?

Another ‘“ expert ”’
(or, again, it may have
been a manufacturer)
found" that there
were even greater
losses in the coil
when it was com-
pressed into the
shape which was utilised for

.~ ~a plug-in coil. Thus the
cylindrical former:was re-born. Then
the -gange of  wire.which was used
came ynder suspicion. . -

The Wire.

First we had to use thin wire, each turn

laid side-by-side. Then - thick - wire -was
used. After a time it:was found that better

‘results weré obtained’whén, the wire was

” \\\\”\\\\\“\\\\\X\\\

An early form of tuning coil,
the progress made in ten years.

of coil winding were developed, and at least
one coil which T made up was wound on a
round wooden former, heavily coated with
shellac, and when this was tacky the entire
winding was transferred into a concave
depression in another piece of wood. After
a time a special type of wire known as Litz
was employed. This cousists of a multi-
strand cable wound in a particular manner.
As it will be referred to again later it would
perhaps be as well to describe this wire in
detail. If you glance at a wire-maker’s
catalogue you will see that Litz wire is
quoted as being 9/27’s; 18/36’s; or 9/40’s,
etc. It will be noticed from these figures
that theé first part of the number
is a multiple of three. This is the

most important feature of the
Litz wire, and this is how it is
made up. We will take 9/27’s.
A strand of gauge 27 wire covered
with a single covering of silk is
taken and plaited with two other
similar strands.

This gives a

The new Colvern
Ferrocart 4-gang coils.

plait of three 27’s. Three such
plaits are then taken and these
are plaited, so that we have
actually nine separate insulated
pieces of 27 gauge wire plaited in sets of
three. The whole is then finally wound
with silk so that it resembles a single
wire except that the slight irregularities
due to the plaited cord may just be dis-
cerned through the silk. This wire possesses
a very low H.F. resistance, and there was
a time when a coil of it was used for tuning
purposes and the efficiency was certainly
of a very high order. - So high, in fact,
that only .one such.coil could be nsed
without very complete screening. Screen-
ing'in this case does not mean the placing
of a small can round ‘the coil, but the
erection of a large .metal box at least
four inches away from the -coil in all
directions. - ‘Such” boxes 'were obtainable
from some 'manufacturers .at a cost of
about 3/-1! 5, S
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Back to the Former

What happened next ? The former was
still being used, but an ‘ authority »’ ruled
that ebonite was subject to losses and was
not suitable for supporting an inductance

coil for tuning' purposes. Poor amateur !
What was to be done now ? A material was
soon produced—
known variously
as Paxolin, Ivor-
lin, ete. This was
better, and we
began to settle-
down. Suddenly,
however, manu-
facturers of coils
began to find that
customers were
returning coils be-
cause of crackling
and similar noises,

Igranic
Igranicor
* coils.

wire, badly wound coil on a cardboard
tube. And, of course, we must remember

that where two or more coils are being used
they must, be inductively separated, and this
is easily carried out when they are in the
cans, but difficult to carry out when not
screened.

may be dispensed with ?

As we are only half-way

through 1933, it is useless

to attempt to suggest that
. "there is no- other method,
and 1t is just as likely that

the tuning methods of 1934

may differ from those of

: this year by as wide a
3 margin as does this year’s
practice differ from the methods first
mentioned in this article.

For the benefit of the new reader, and
as the permeability method of tuning is no
doubt to be the next development in radio,
it would, perhaps, be as well to give a rough
indication of the arrangement as it is at
present being developed in the majority of
the manufacturers’ laboratories. First of
all, from what has already been said, it is
obvious that the inductance of the coil is
increased when it is wound round a pow-
dered-iron core. Qbviously, therefore, the
withdrawal of the core will decrease the
inductance. This naturally leads us to

assume that it should be possible to tune
from say 200 to

N
and it was found,
that the fine wire
which was being
wound on these coils was being eaten away
by some chemical in the former. We are
now about the year 1932 and from what
has been said the newcomer to wireless will
gather that we were in a mess. That is, if
we were doing everything we were being
told. However, valves, transformers, and
other parts of a receiver were also being
subjected to alteration and improvement,
and the coil became of less importance
as it was possible to use an inefficient coil
and make up for losses by employing a
number ' of valves which by now were
obtainable for 10s. instead of 30s. Thus,
a return was made to the ebonite former,
but now, owing to the fact that valves were
easier to obtain, the coil was made of very
small dimensions, put im a can to still
further reduce its efficiency, and you had to
buy two or three valves, and you got the
results previously obtained With one large
coil and one valve. Thus we  progress.”
However, perhaps I am painting a rather
black picture. Actually, of course, ‘ether
conditions were gradually getting worse,
and it was essential to employ a number of
tuned circuits or you were tuning-in several
stations at once, and this could not be per«
mitted. The large Litz-wound coll was not,
by itself, selective, and tapping it to provide
selectivity naturally reduces its efficiency,
We are thus driven to employ two or more
tuned circuits and consequently, if the
valve is sufficiently efficient, there is no
necessity to go all out for coil efficiency,
so long as we get a reasonable pick-up.
We were thus, at the end of 1932, in the
position of using coils wound on a former
of about lin. in diameter, enclosed in a
screening can, and which give an efficiency
factor probably equal to an ordinary plug-
in coil of the old days. Not so good
as the Litz coil on a large diameter
low-loss former, but better than a thin.

The Iron-core Coil
By the end of 1932
experiments had
proved that a coil
with an iron core was |
a pronounced possi- y
bility, and accord- {

ingly in_ the casly []]fm

we had the iron-core
coil thrust upon us.
The formers upon
which these coils are
wound is under an
inch in diameter in
most cases, and the
wire is of the Litz
type. The efficiency
of these is undoubt-
edly of a high order,
and many things are o

now possible. - T-have Arn efficient, but early
already deall it these~ fype of plug-in coil.
pages with this. fype

of _coil, and if now remains to try and
visualise the further developments which
the coils can make. Cannogt the wire be
removed altogether ? . Thig may seem

‘absurd, but a careful study of the develop-

ments which have ‘been wiade show that it
certainly is possible. What of the tuning
condensers ? So far thishas been g necessity,
but with the advent of the iron-core this will
be dispensed with next vear. This is not a

prophecy, but a definite fact, and the coil |

itself will be tuned by varying the position
of the iron core. This has already been
touched upon in these pages, and the system
is known as permeability tuning. At the
moment, however, the device is rather on
the large side, but there is,nodoubt, amethod
of making a smaller, and thus the receiving
set will also be able to be reduced in size.
But is there not another method of tuning
whereby both the coil and the condenser

| into the coil.

600 ‘metres by
varying the posi-
tion of the core
! in relation to the
coil.  Unfortun-
ately, however,
there are one or
two  difficulties
which occur, and
it is not simply
a question of taking a small core and a
small coil and simply pushing the core
In order to obtain a straight
line variation it is probably necessary to
make the coil (or the core) of a certain
definite shape and the mechanical side of
the operation may then be simplified.
Furthermore, once this particular shape
has been decided upon it will be obvious to
all that every coil will possess absolutely
the same ‘“law,” and that such variations
as now exist between, say, an aerial coil
and a tuned-grid coil will no longer exist.
This leads us further to the assumption
that the ganging of three or more circuits
will become absolutely simple and accurate,
which will in turn lead to greater overall
efficiency.

The new Wearite Nucleon iron-core tuning coil.
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HE present, on the eve of the Radio
Exhibition, is to the wireless amateur
rather like the end of March to the

business man. The Show marks the be-

ginning of a new radio year, and at the end
of the old one we may find it interesting to
review the events of the past twelve
months, noting, among the numerous
developments, those which have proved an
immediate success, those which have
quickly heen superseded, and those which
have opened out new fields for future
exploration. :

There is no doubt whatever that the
radio year which is nearing its end has been

a most remarkable one in every way and one

that will stand out in wireless history as

the most important in several respects. A

greater number of really important inven-

tions have been made than ever before in
the same space of time. More difficulties
have been successfully overcome and we are

& good deal nearer to perfection. Despite

this, our achievements have shown us that

there is much more to be learnt and many
new paths still to be pioneered. They in-
dicate in which direction those paths lie,
but only by further endeavours can we trace
them and mark them out on the radio map.

¢ Straight ¢ or Superhet ? B
But enough of similies; let us see just
what our new knowledge means to us and
how we can apply it to future progress.
Dealing first with the types of receivers
which have been most popular during the
last year one cannot help noticing the
growth in numbers of superheterodynes.
Of all the various types of sets
the superheterodyne has increased
in numbers by the greatest pro-
portion. Why ? Chiefly, I think,
because the question of selectivity
has gradually become so much
more acute.” Simple sets with
band-pass tuners, although per-
fectly good in their way, have
been found far
too unselective to
cope with the more
congested ether con-
ditions, and the super-
het is at the moment
the only kind of set
that can be said to
tune suficiently
sharply to ‘separate
stations working on
frequencieslessthan 9
kilocyclesapart. Dur-
ing the past year it
has often been said
that the superhet is
the only kind of re-
ceiver for the future.
I am tempted to ask

A Critical Review of Some of the
Improvements :
Introduced During the Past Year. i

[Supplement] v

Which Have

Been =

“Isit?” And I also venture to reply “1
doubt it.”” As reason for this reply I would
say that the new systems of tuning which are
just coming into prominence will probably
give us—for the next year at any rate—a
sufficient degree of selectivity for our needs
when used in *‘ straight ”’ sets. The latest
iron core coils give amazingly sharp tuning,
and with the perfection of permeability
tuning (in which the variable condenser
is dispensed with, and tuning accomplished
by varying the position of the iron core), it
is very probable that the ordinary
*“ straight ° three or four valver will be
given a new lease of life.

To Buy or to Make

A question that has arisen very frequently
during the past year is: ““ Is it worth while
to build one’s own set when a really good
ready-made one can be bought so cheaply.”
Most readers of PRACTICAL WIRELESS
will have no hesitation in replying in the
affirmative, but there might be some who
have their doubts. The person who builds
his own set (assuming that it costs as
much as the ready-made article) is much
better off, though, because as the many
novelties and improvements become known
he can add them to his set at very little cost,
whilst the owner of a commercial receiver
i8 obliged to wait until the ncw season’s
sets are available before he can enjoy the
latest features. And features that are new

THE DOUBLE-
DIODE-TRIODE
THREE

when the set is first bought may be rendered
obsolete in a few weeks, or even in a matter
of days. My meaning will be made more
clear if I mention that thousands of home-
constructors have already tried and adopted
such things as Class B amplification,
automatic volume control, iron-core tuning
coils, high frequency pentode valves and
numerous other innovations that have
come into being during recent months. The
user of a commercial set must wait until
after the Show, however, before he can
take advantage of them.

Class B and Q.P.-P.

And now let us analyse the more import-
ant of the year's developments and con-
gider how they are likely to contribute to
the future of radio. I donot know what you
would consider the most important recent
contribution to radio, but I should be
inclined to vote for Class B amplification,
which has brought the so-ealled humble
battery receiver on to the same plane as
the more luxurious mains set from the
point of view of undistorted loud-speaker
output. The average Class B valve when
suitably operated will give an output of
two watts, or twice a8 much as the smaller
mains driven set can deliver. Class B has
been in use for only a very short time, but
has proved itself to be all that was expected
of it, and entirely free from ‘* snags ** such as
one often finds with new inventions. Per-
haps the only objection that could be
levelled against the first types of Class B
valves was that they required a filament
current of .4 ampere, or twice as much as
the usual type of small power valve.
This difficulty no longer exists,
however, since a number of smaller
Class B valves, taking a filament
current of only .2 ampere, are now
available. Thesc smaller valves
give a maximum signal output of
about 1 watt, and
although this may
seem rather low, it
is quite as much as
the average listener
ever requires and is
enormous when com-
pared with the pre-
viously considered
ample output of a few
hundred milli-watts.

Whilst on the sub-
ject of Class B one
might make reference
to quiescent push-
pull, the system of
amplification which
was introduced im-
mnediately prior to
Class B. Q.P.-P.

(Continued overleaf)
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(Continued from previous page)
has, of course, the same primary
objects as the system which followed
it and might havebecome extremely
popular had it not beenfound
that Class B gave even better
results in a simpler and less
expensive manner. Although
it marked a great forward BB
step, Q.P.-P. had theshortest §
life of any radio devel-
opment I can recall—
not because it suffered &
from any serious fault &
but  merely because ;.
contemporary progress ;
was too rapid for it.

72

Automatic Volume
Control
Automatic vol-

ume control has §

comé very much;
into the himelight

during the last year S

and has, in my opinion, though some may

doubt it, a brilliant future. By maintaining
the volume of sound reproduced by the loud-
speaker at a constant level despite the fluc-
tuating signal voltages picked up by the
aerial system, it minimizes the greatest cbjec:
tion to long distance reception-fading, and
prevents distortion caused by valves being

overloaded by a nearby or powerful station.

A.V.C. is particularly useful and important
in a receiver: designed for use in a moving
motor-car ; infact, *“ car radio,” asit is being
called, is-almost impossible without it, due to
the fact that the signalstrength pickedup by
the aerial varies enormously as the car passes
under bridges, near to metal structures,
through streets or over the open country. It
is because of the increasing use of automatic

volume -control that several new valves

have been designed during the past year.
Double-diodes,
double-diode-pentodes and short-base
variable-mu valves all owe their introduec-
tion to the development of A.V.C. and will
no doubt be widely used in the future.
The first three named serve the dual
purposes of detector and automatic volume
control, whilst the second and third do still
more by functioning also as low frequency
amplifiers. The fourth valve is useful in so
far as its degree of amplification can be

varied from zero to maximum by the

application of a grid bias voltage of only
shight variation. Because of  this, the
automatic volume control action is much
more complete than when ordinary V.-M.
valves are employed.

The ¢ Cold Valve

Another new device which
at one time was considered to
have a future is the * cold
valve,” or more correctly, the
dry high-frequency rectifier.
This is similar in construction
to the well-known metal
rectifiers nsed in A.C. elimi-
nators, but is, of course, much
smaller, and is intended for
use with high or radio fre-
quency currents. Having no
filament to heat, and taking no
high-tension current, the riew
H.F. rectifier is certainly
economical, but for some
reason or other

popular. The
“ecold wvalve?”
can be used very
successfully  in

double-diode-triodes,

THE FERROCART Q.P.-P. THREE

will rectify and at the same time give a
very large amount of amplification. Another

Bl defect of the dry high-frequency rectifier is

that it has a comparatively low resistance
and thus exerts considerable * damping”

Bl on any tuned circuit in which it is included.

B
view of a guaranteed ** Practical Wireless
receiver, employing Ferrocart cetls.

THE FEATHERWEIGHT PORTABLE
FOUR

A.V.C. circuits, and one might think that
this fact alone would be sufficient to ensure
popularity. But it can only be used as a
detector-—it has no amplifying properties
—and thus does not in reality effect any
saving because valves are available which

THE BETA UNIVERSAL FOUR

acoustically

This can only satisfactorily be overcome by
feeding the component through a specially
designed step-down transformer or by
connecting it to a “‘low’’ tapping on the
preceding tuning coil. The dry H.F.
ectifier is most efficient at the lower radio
frequencies (longer wavelengths) and may
thus be used most successfully as the
second detector of a superheterodyne.

i At the present stage of developments,
§ however, it is very doubtful if the ‘ cold

valve "’ will ever be used extensively ; had
it been possible to introduce it at an earlier
stage it would undoubtedly have become a
standard fitting.

All-Wave Receivers

Short-wave reception has become in-
creagingly popular during the last year,
chiefly due to the opening of the Empire
Transmitters at Daventry, but also because

of the extended nse of short waves by

stations in every part of the world, I think
it is quite safe to predict that in future
practically all broadcasting which is in-
tended to ke picked up over great distances
will be carried out on short waves. This
must inevitably lead to the perfection of
receivers so designed that they will receive
on all wavelengths from about 10 metres
up to 2,000 metres. A few sets of this kind
have already made their appearance and
some of them have proved to be extremely
efficient, but there is still room for con-
siderable advancement in this direction.

Struetural Alterations
Dealing with the general
external design and appear-

2OVARANTEEDC ance of receivers, only few
changes seem to have been

Nasceiven)
= made during recent months,

and sets of 1933 are not vastly different to
those of 1932. The reason might be that
designers have been too busy dealing with
the “internals’ to consider the - less
important aesthetic details, or that the

‘appearance of present day sets meets with

general approval. One change that has been
made by a few firms, and which is likely to
prove a popular one, concerns the position
of the loud speaker in console type receivers.
For sonre reason it became standard practice
to have the speaker fret directly above the
control panel, and though the system was
satisfactory it had the dis-
advantage—in battery sets at
any rate—of wasting a good
deal of useful space. Some
manufacturers are now using a
cabinet which is long rather
than high, so that the speaker
can be arranged beside the set
instead of above it. It is prob-
able that this style will event-
ually be used by practically all
makers of battery receivers, if
not also by manufacturers of
mains sets. Many improve-
ments have been made to
tuning condenser drives with
the object of making them
easier to read, and most of the
1934 sets will be fitted with
. full vision” tuning scales.
’ With these the whole scale is
y visible whilst a pointer moves

(Continued op page xif)
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N order to assist those who wish to investigate

I developments in special dircctions, the following

notes are classified under various headings, and

it should be possible to read here brief details of

ertain developments or new components, and then

proceed to the appropriate stand in order to examine
the actual component.

LOUD-SPEAKERS .
HE principal link in the chain of wireless repro-
l duction is undoubtedly the loud-speaker, and
in many receivers it is possible to fit a new loud-
¢peaker without in any way altering the receiver
circuit. A new speaker will, in quite a number of
rases, give an old recciver a new lease of life, although
it must be remembered that a good loud-speaker wiil
show up faults in a receiver which are now not audible
owing to the failure of the speaker to give a sufficiently
straight-line response. For the smaller type of receiver
—or for receivers intended for use in cars—the new
Midgets will undoubtedly prove of great utility. The
Grampian speakers in this class, for instance, have an
overall size of 6iin., with a depth of only 2}in. They
will handle 2.5 watts. In addition to this model there
is the Sonochorde, the Amplion ‘* Sonette,” and

scveral others. In all of these the quality of repro--

duction has definitely not becn sacrificed in order to
get a small type of speaker. Careful choice of the
cone material, the centralizing device and the trans-
former ensurc that the response curve is sensibly level
over the normal range and there is nothing *“ squeaky *’
about them. However, a visit to the respective stands
should soon convince you regarding the response and
the volume which is obtainable.

The other type of speaker which will attract cqual
attention is the combined Class B Unit and Speaker
mounted on the same chassis. The Ferranti is a very
good example of this, being almost a complete recejver.
The Rola is built up on similar lines, and other firms
which are introducing this type of speaker include
Epoch, Bakcrs Selhurst, Amplion, and Sonochorde.
In most cases all that is nccessary is to connect the
present output terminals to the two input terniinals on

the speaker unit, and in this way your present set |

receives the addition of a Class B stage and a. really
good moving-coil loud-speaker. When it is remembered
that the output of this combination is of the order of
2 watts, the improvement which is.cffected to an
existing simple receiver is astounding.

Before finishing this section mention must be made
of the new Grampian Dual Midget speakers. The
Dual speakers are already well known and may be
seen on the Celestion, Rola, Magnavox, and other
stands, and they consist of two speakers mounted on
one chassis, but they have different response curves.
Thus it is possible to obtain a much greater musical
range than is normally obtainable from one single
cpeaker. For the convenience of the listemer with
limited accommodation, and for special cases, the
Grampian Midget Dual has becn introduced, and
this measures only 13iins. long by 3in. deep. Tt
handles 5 watts and costs only 55s.

CONDENSERS
HE new types of variable condenser will appeal
to many, and the principal developments in this
direction may be scen on the stands of British
Radiophone, Polar and Jackson Bros. The Radiophone
condensers are very much smaller than have hitherto
been obtainable, and represent a great Improvement
in condenser design.  In the ganged type the trimmers
are now situated on the top, .and they are totally
enclosed, making them thoroughly dust-proof with
no dust-cover to get mislaid or lost. Tor short-wave
work a special type of condeuser is obtainable from
this firm in either a single or a two-gang type. These
are substantial components mounted on a thick
steatite base, The new Polar condenscers are more
wubstantial than former models, and will also be
found full of good Doints. A glance round the stands
will reveal several other firms who have introduced or
jluproved condensers of both the fixed and variable
types, and the Peak fixed condensers on the Wilburn
stand arc worth close attention. These are made in
several types, and will be found very cheap, especially
in the tubular type. The Peak range of electrolytic
condensers will also attract attention,

L.F. TRANSFORMERS '
ATURALLY all the manufacturers of trans-
formers will be found to have introduced
special components for the recently intro-
duced Class B- method of working, In this
connection we must draw particular attention to
the Benjamin, Sound Sales, Multitone, Wearite,
R.J., and Varley stands. On all of these will
be found various types of input and output
transformer. In some different types of Driver
transformer are manufactured for use with the
different types of valve, whilst in others the
tTansformer is provided with tappings so that it may
be used with any type of Class B valve. The prices
vary according to the types. The Multitone components
are, of course, especially designed for tone control, and
this firm supplies a special potentiometer for connection
to appropriately marked terminals on the transformer.
‘When connected in circuit, this potentiometer gives

a perfect gradation of tone from ** all bass®’ to ““all |

top,” or, in other words, it is possible to accentuate
just what part of the musical scale you wish. It is a
most interesting device.. A number of very small
transformers may be seen, in which the core is of
speclal material.  The Igranic Parvo will probably
be the smallest L.F. transformer on view, although
the Bulgin Senator runs it very close. The R.I. new
component, consisting of an auto-transformer and
bearing the name Auto-parafeed Transformer is also
of the midget type and is also unconventional in
design, © In most of this year’s transformers the
quality will be found to have advanced over those
of last year.

1933 MILESTONES!

Quiescent push-pull amplification in-
troduced to this country.

Class B amplification introduced.

Iron-core coils for tuning, and com-
plete sets of ganged coils employing
such cores, made available to. the
home constructor. ;

Full-vision tuning scales.

Shadow-tuning scales.

Silent tuning.

Automatic voluthe-control ' made pos-
sible by the introduction. of new
types of valves.

Delayed automatic volume-control in-
troduced.

Quiet automatic volume-control in-
troduced.

Midget loud-speakers available for the
home constructot.

Permeability tuning reaching a prac-
tical stage, but not, at the time of
going to press, in a state suitable
for release to the public.

All-metal receiving valves introduced.

COILS i
HERE should be no need to remind the keen
amateur that coils have undergone the most
drastic changes during the past season. Now

the majority of coils will be of the irom-core type, in
“which the iron core is made up from powdered iron
held in suspension in some manner or other, according
to the particular patented method adopted by the
individual manufacturer. The Ferrocart coil was the
original wireless coil to employ this system and will
be seen on the Colvern stand in practically every type
necessary in modern wireless practice. On the Varley
stand may be seen some similar coils, but built up in

a different manner. The Lissen coils, together with |

those manufactured by Messrs. Telsen, are probably
the smallest yet seen for broadcast purposes. In the
latter case especially the complete coil with screen
is only 2in. high. The former upon which the Lissen
coil is-wound is about half an inch in diameter. Messrs.
Wearite and Tgranic will also be showing this special
type of coil, and literature obtainable on the stands
will enable you to appreciate the improvements which
may be effected in 2 recelver when these coils are
employed. :

|

In addition to the simpler types of iron-core coil
there will no doubt appear at Icast one ready-made
commercial typo of permeability tuning circuit, This

| is a development of the iron-coro coil above-mentioned,

with the addition that the iron core itself is removable.

The coil is wound to a certain value, and the core is-

arranged on some form of control so that the adjust-
ment for wavelength is carried out by withdrawing the

‘core, or inserting it into the coil, Thus the variable

condenser is dispensed with; tuning may be made
much sharper; ecircuits may be more accurately

matched ; the amplification of the circuit can be much -

higher, and, in fact, there arc many great advantages
for this form of tuning. Several attempts have already
been made to design an efficient permeability tuner,
but various little difficulties have crept in, and at the
moment, at least, there is no efficlent-device of this
nature available. By the time the Ixhibition is
upon us, however, progress will no doubt have been
made and we shall see some form of permeability
tuning on one of the stands. Whether or not this
form of tuning will become so, popular as to render the
variable condenser obsolete, w« do not know, ncither
do we attempt to prophesy.

VALVES
F you have been following the progress of wireless
during the past few months you will have seen
that many new types.of valve have been Intro-
duced. Undoubtedly to the majority the most
interesting is the Class B valve. 'This, for the benefit
of newcomers, is.a double valve in which the well-
known push-pull arrangement is employed in a novel
way. As a result, no grid bias is required, and the
single battery valve, for an average anode current of
onlLy 8 to 7 milliamps, delivers an outpub of approx!-
mately 2 watts, This is, of course, ¢quivalent to the
output of many mains pcntodes taking 200 volts H.T.
and consuming 30 niilliamps or more. The other
principal valve devclopment is the Cathkim valve,
produced by the Marconi and Osram people. This is an
all-metal valve absolutely unbreakakle, and Is obtain-
able in all the principal mains types. Another interest-
ing new valve is the variable-mu H.}. pentode, and
specimens of this may -be scen on the Mulard, the
Ferranti and other stands. On the Cossor stand
may be seen a new valve bearing the name Double
Diode Pcntode. This is'a special valve which performs
the combined functions of dlode detector, automatic
volume control, and js itself a controlled L.F. pentode.
A most marvellous piece of work, On the Ferranti
stand may be seen a special type of valve known as
the Heptode, which is a seven elcetrode valve perform-
ing the combined functions of H.I'. valve, detector,
o‘scillag;or, etc. Tt works wonders in a superheterodync
circuit.

TELEVISION :
There is certainly a great interest in the subjee
of Television at the moment, and unfortunately we
have not yeb received any dctaild concerning the
Baird Company’s exhibits. There will, however, be
a most interesting .exhibit by the Bush Company
(Stand No. 64) consisting of a combined sound and
vision receiver built on novel Hnes. Utilizing the
mirror-drumapparatus,this receiyer the appearance
of a' grandfather clock, a method of construction
which lends itself admirably to the fitting of a view-
ing screen at a suitable level for comfortable use.
The loudspeaker is situated immediately below the
viewing screen,-and so lends the final touch to the
illusion of reality. Therc will also -bc on view a con-
structor’s kit by Messra. Ferranti, for a recelver on
totally new lines. Hitherto the scanning disc or the
mirror-drum has been the most efficient method of

| receiving the television transmission, and in fact of

transmitting it also. The cathode-ray tube has also
been adapted for use in the reception of television,
although it has not been greatly successful. The new
system is at present rather obscure, but from what we

| have heard it introduces a completely new method and

is anticipated to give results greatly superior to any
method which has yet been employed. The fact that
Messrs. Ferranti are marketing the receiver tends to
show that there is likely to be some novelty and good
promise in the receiver, but as at the moment no full
details are available, we must wait until the, Show.

SUNDRIES
HERE are numerous other small items which
will well repay inspection, and although it is
not possible to deal with cvery one, it should

- not he difficult to find any item you particularly

require from the Guide to the Show which was pnblished
in last week’s Issuc. If, however, you are in any

“doubt whatsoever, ask one of the staff in attendance

on our stand. Remeniber the number—S8.
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* ITTLE and good? is an expression

which has special significance for
the radio listener, and particularly
for the listener who hag but a modest

ment. In such circumstances, limits must
be set somewhere to the capabilities of the
receiver ; and it is something of a problem
to know just where those limits should be
applied. :
Ultimately, of course. the decision must
rest with the individual listener, but it is
only fair that a clear statement of the
various alternatives should be placed
before him. Briefly stated, the subject for
disoussion is : Inexpensive radio, its possi-
bilities, and what to choose,

By the term *‘inexpensive” may be
understood inexpensive in the first cost of
the equipment, or inexpensive to run, or a
combination of both, the Jast mentioned
being, possibly, the ideal. It is possible to
purchase or to make a very inexpensive
outfit which, however, may be much more
costly in operating charges, battery con-
sumption, renewals and repairs, than
another, apparently similar set, costing a
few shillings or pounds more. Thus, the
saving in initial cost may be lost over and
over again in the first year or so of use—
a very unwise and expensive ‘ economy.”’

A Guiding Rule

The, first guiding rule, . therefore, in
inexpensive radio, is to use the best possible
materials—whether ebonite, or wood, or
wire, or components such as transformers,
condensers, valves or batteries. Even if
this means that you must content yourself
with a simpler or less powerful equipment,
the sacrifice jn this direction is well worth
while—let ““little and good” be your
motto from the starf,

This brings w8, however, to the crux of
the whole question. Low first cost, coupled
with due economy in running expenses,
provided these can be allied to trouble-
free service, are very obvious advantages ;
but the ultimate test of any radio outfit
must be the performance it gives by way
of programme reproduction. = Now pro-
gramme reproduction can be gauged in
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amount of money to spend upon his equip- |

terms-of three factorg: first, the number of .

An Early Home-Built Receiver, which gave Quantity—But Not Quality.
Bright f/rou// Emitter Valves

stations which the set can
pick upat reasonable volume ;
second, the quality of the
musical reproduction; and
third, the average volume of
sound.

It may be taken at once
that in an inexpensive set—
and in this connection is
meant not necessarily a very
cheap set, but a set of moder-
ate first cost-and reasonably
economical to operate, it is
not possible to obtain world-
wide reception, plus perfect }
quality of reproduction, plus
“ public address™ volume.

| At least one of these features (generally

two) must be sacrificed if the interests of
economy are to be served. This statement
must not be taken to mean that it is utterly
impossible to” combine range, quality, and
volume in one receiver—it can be done, but
at a cost which the average listener cannot
afford. '

Alternatives ?

What, then, are the alternatives ? Let
me state them in what mathematicians
would call * descending order of range.”
For a reasonably low cost you could pro-
vide yourself with either: (1) a long-range
receiver capable, in favourable circum-
stances, of receiving - anything up to'a hun-
dred stations, but giving reproduction
which not even the most optimistie could
pronounce even fair ; (2) a receiver, which,
under good conditions, will give you a dozen
or more stations at tolerable quality and
useful volume ; (3) a set primarily designed
to receive the local or alternative stations
and to give reproduction which leaves
little to be desired on the score of either
quality or volume.

The above, of course, is only a Tough
classification, for types of apparatus are
innumerable, and the different classes merge
imperceptibly into each other. For example,
a modification in the output stage of one
set, or the substitution of a better type of
speaker, may result in that outfit meriting
promotion to a higher class. Or, by spending
just a little more money, the range quoted

Battery And

7 / Speaker Term!.

.
ot

T

in the second class just mentioned
may be associated with the high-
quality characterising the third
class.

The suggestion I wish to make,
however, is that every listener who
has to study economy—and who
has not 7—should apply the axe
to range rather than to quality.
Good reproduction at any price,
but distant reception as a very
secondary consideration, is ~my
sincere advice. The reason ¢ Well,
in the first place we must not
forget that the broadcast service
has been designed for the enjoy-
ment of programmes first and fore-
most, and not as a medium for
showing the paces of scientific
apparatus which, if not perfect,
are highly ingenious.‘ So that if
we accept broadcasting for what
it sets out to be, and what it is—
the finest and cheapest form of
entertainment—we might as well
enjoy it to the full, and this can
only be done by the use of apparatus
which reproduces the programmes
with the minimum of distortion.

Your Achievement

In this connection, the tech-
nically-minded listener is often apt
to forget that he is probably the
only member of the family who is
at all interested in the experimental
gide of radio, or in long-distance
reception. The majority of the
family, and certainly all the ladies;
want radio for listening to the local
programmes. They seldom thank you
for installing a” complicated set upon
which you can bring in programmes
from foreign countries, and they
do not enjoy the foreign programmes
when they hear them. But they
will be full of gratitude if your new
season’s set will always give them the
alternative local programmes, and,
perhaps, one or two of the best
foreigners, with quality better than
they have ever heard before.

Again, I fully believe that the
thrill experienced by many at a goodly
bag of foreign stations is the thrill
caused by the achievement. It is
not the foreigners, but it is having
brought in the foreigners, which
counts. Well, then, let your thrill
be that of having achieved better
reproduction. I judge that, to be
able to boast that your reproduction

is as near perfect as can be achieved.
-should give you quite as much satis-

By H. J. BARTON CHA
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variable-mu type, so that,

iWh.Sch., B.Sc. AMIEE.
." faction as to be able to boast that
you have logged more ~stations
than anyone else in the road.

Finally, if further argument is
wanted, let me point out that if
you now sacrifice quantity for
quality and put in a set which
will do ample justice to the excellent
fare provided by the local station,
you have the nucleus of an equip-
ment which can be extended for long
range work at any time, whereas
if you expend your limited funds
on a cheap set which will bring in
half the world and appal your
ears at the same time, nothing on
earth short of rebuilding entirely
will. give vou really enjovable
quality.

Quality Features
If, after having read so far, you

are convinced that the thing to do

is to go in for high quality repro-
duction, you will now be wanting
some practical “recommendations.

What, you may ask, are the

features of a ‘“ quality >’ set ? The

following suggestions cannot pre-
tend to cover- the ground more
than superfioially, and fuller investi-
gation must be left to some future
occasion, when it may be possible
to show how quality is affected by
each component and stage.  (Also,

I am engaged in designing a

PracTican. WIRELESS quality re-

ceiver which will appear in a forth-

“coming issue:

First of all, let us consider the®
valve arrangement. While adequate
volume .can be obtained from the
local station, even if situated some
fifty miles away, by a set having no-
high-frequency stage, I very much
favour the use of one high-frequency
screened-grid valve in the first stage.
The reason is that with- the greatly
increased number and power of broad-
casting stations, a very considerable

~ degree of selectivity is required in
order to free even the relatively
powerful local transmission from inter-,
ference. The use of a high-frequency
stage before the detector introduces
at least one extra tuned circuit, thus
greatly increasing selectivity. More-
over, such a device as a series aerial
condenser is a useful aid to selectivity,
but imposes some loss of signal strength
which can be made up in the high-
frequency stage. .

I would strongly advise that the
high-frequency valve be of the

when listening to the local
stations, the acceptance of
the valve can be increased by
increasing the grid bias.
This will avoid any risk of
distortion in ‘the high-fre-
quency stage, the point at
which quite as much dis-
tortion is introduced—so far
as my own observation is
concerned—as in any other
two stages put together.
Obviously, the next valve
will be the detector, and here
| good signal handling capacity
is.of vital necessity if quality
reproduction is the main aim. My personal
opinion is that a power grid detector, a
diode or a dry rectifier is extremely good.
Any reliable make of valve of the H.L.
or detector class, carefully operated accord-
ing to the makers’ recommendations for
power grid detection, should be free from
suspicion. In this connection, the correct
values of grid leak and grid condenser are
important, and plenty of H.T. volts.

_A set having one high-frequency stage
and used for the reception of the local
station should not require any reaction.
If T were building such a set I would not
fit any arrangements for boosting the signal
in this manner. As, however, most com-
mercial coils incorporate a reaction winding,
you may feel inclined to put in the necessary
differential reaction condenser. Keep it
< a1l out’’ however, when listening to the
local station, reserving the use of reaction
for those occasions when you cannot resist
the temptation to search around for a few
foreigners.

On the L.F. Side

Now for the low-frequency side. If
high-tension supply is plentiful, that is to
say, if your set is mains-driven or you are
using a battery eliminator with a normal
battery set, I would advise a good big

| super-power triode for the output stage.

In all probability your high-frequency and
detector combination will give you a-mple
signal voltage to operate such a valve with
a good aerial, but if you
are doubtful you can
interpose a  further low-
frequency stage.

My reason for this
choice is that such a valve
has a very large maxi-
mum undistorted output
Note, please, that
this does not
necessarily mean
big volume, but
you must |
remember
that the
signal volt-
age at the
low-fre-
quency grid
correspon -
ding to a
really loud
passage in
a normal
programme
is from
three to
five times
as great as that 3
corresponding to an %
average passage

) - |- | ) S ) -

of music. Your output valve, therefore,
must be capable of handling without dis-
tortion, these sudden and infrequent bursts
of strong signal—and only a valve having
“ super power *’ characteristics can do that.
So let it be a super-power triode for prefer-
ence. Failing this, a large pentode will
handle quite a respectable signal, but to
be on the safe side, a volume control of the
potentiometer type following the detector
is advisable, to prevent over-loading.

Should high-tension economy: be a very
important point—if, that is to say, you must
depend upon dry batteries, use Class *“ B”
for your output stage. You will thus obtain
all the benefits of signal handling oapability
possessed by a super-power valve, but at
far smaller cost for high-tension.

Tone Control

With Class ¢ B,”” however, as also with a
pentode output valve, the distinctive
quality of the output is different from that
of a triode. This is because both these
classes of valve have a greater response to
the high notes than a triode, and in
comparison the reproduction seems a trifle
shrill and high pitched. The guestion of
tone control must be left to your own
individual judgment. In this connection
much depends upon your loud-speaker, in
fact, the output stage, from the quality
point of view. must be considered as a
combination of output valve and speaker.
Possibly vour particular moving-coil loud-
gpeaker, in conjunction with a pentode
valve, gives a quality which appeals to you.
If not, a tone control in the form of a
condenser and resistance in series connected
across the output terminals can be used
and adjusted until you obtain the quality
you desire.

If you are seriously out after good
quality, do purchase a high-grade moving-
coil loud-speaker. Really excellent per-
manent magnet instruments, which leave
little to be desired, can be bought at a
reasonably low price. Give it a fair chance
by providing a large and thick baffle, and
spend a little time experimenting to find the
most satisfactorv position in your room for
it, if it is not incorporated in the set itself.

The Famous ¢ Fury Four ”’—Quantity and Quality

Combined.
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An Article Intended Primarily for the Newcomer to the Ranks of Home Constructors.

ITH the extraordinary numbey of
new ideas and inventions which
have been .introduced into the

radio world during the past year or so it is
small wonder that those who are contem-
plating building new .sets should have
some difficulty in selecting the right type,
especially as some radio journals seem to
delight in bringing out a new set
for each new gadget which is in-
vented.

To the keen amateur the rapid
appearance of Q.P.-P., Class B,
iron-core tuning coils; Catkin valves,
douhle-diode-triodes, D.D. pentodes
and so forth must, to say the
least, appear somewhat bewildering.

‘It is only navural that he should. y&=
ask : “ When is it going to stop ? A\%
When will there be a lull in order |R %

that I can look around and decide
just what type of set I shall build
for the coming season ? ** -

Well, the -answer is that the
stream of progress will certainly
not stop. No doubt it will slow
down somewhat after its recent
hectic flow, but it is no use waiting:
with the idea that things will settle
down to a condition of little change.-
They will not. On the other hand
it is just as foolish to endeavour
frenziedly to keep abreast of the
tide by building the very latest receiver
as it comes out. . There is no sense tn build-
ing up the latest set if it is of a type that does
not meet your requirements !

P

Deciding Your Requirements

"The choice of the kind of set will depend
on the following considerations. Firstly,
what you expect from it, secondly local
conditions, and thirdly the price you are
prepared to pay. These three factors are,
of course, largely interdependent so that
each must be considered in relation to the
other two. However, let us take the first.
By what you expect from your set I mean |
not only what programmes you will want
to receive but at what volume ; whether
you will want to move the set from.room .
to room or take it away from home :
whether you will want to combine a
gramophone with it and so on.

Many people make the mistake of over-
estimating their requirements. Like the
motorist who says he wants a fast sports’
car and then potters along at 30 m.p.h.,
so they demand a long-range receiver and
then keep it tuned to the local station, or
else -they ask for volume when all they
want is purity of tone. If you are content
with, say, a dozen alternative programmes,

/

By W. B. RICHARDSON.

and you will probably know from past
experience just how much the foreign
stations interest you, it is only a waste of
money to build a seven-valve superhet.
A three-valver would probably be quite
adequate. Of course, if you happen to be
situated so near the local station ‘that

nothing but the most selective receiver is

Q.P.-P. or Class B output if you do not
want large volume. If, for instance, the
set is going to be installed in a small room
where an ordinary pentode or small-power
valve would give a sufficient body of sound,
then Class B would b: quite unnecessary.
Meny people apparently do not realize
that Q.P.-P. or Class B is essentially a
system for obtaining comparatively
large volume for a modest H.T.
consumption. When delivering
only a small volume it is no more
econcmical than a single high
efficiency pentode, and of course
there is the extra initial cost.

Do You Want Quality Reproduction?

Range and volume are not the
only matters to decide in deter-
mining what you expect of your
set. There is the question of quality
of tone, portability, ease of control,
etc. Unfortunately these things are
not always compatible with one

The wooden chassis style of home-built receiver, which
makes use of the cabinet front as a substitute for the panel.

of any use, then a superhet will not be an
extravagance but a necessity. However,
under average conditions a three-valve
set (S.G., det., pen.) will be well capable
of giving you your dozen stations at
moderate loud-speaker strength. Under
favourable conditions it will give you many
more. ,

Many people are satis-
fied with the two alter-
native programmes pro-
vided under the regional
scheme. In their case,
a good two-valver will
meet their needs, pro-
viding they are prepared
to erect a small aerial
(preferably out of doors).

Q.P.-P.-and Class B
Over-estimating one’s
needs regarding range is
perhaps more common
than over-estimating the
volume required. How-
ever, it may be just as
well to remind you that
in the case of a battery

another. For instance, the demands
of portability are such as to limit
the choice of components to the
lightest and smallest, and in the
case of the speaker and batteries
particularly, this is not inductive
to the finest reproduction, nor is
the fact that the speaker cone is
usually placed in close proximity
to the valves and other components.
therefore, you demand portability you must
not expect too much in the matter of tone.

If good quality reproduction is the chief
qualification of a radio set in your opinion,
and personally I think it should be, then
the following points will be a guide to the
(Continued o.‘rerleaf)

set there is nothing to
be gained by using

The panel and
chassis type of sel.
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(Continued from previous page)
kind of specification to aim at. (1) Mains
operation (or super-size batteries where
mains are not available). (2) -Band-pass
tuning, or some form of tone-compensation
where knife-edge tuning is employed.
(3) Limited reaction. (4) Volume control,
if employed, to be of the variable-mu

type. (5) A tone control. (6) A good-
moving-coil speaker. )
Let-us see the reasons. (1) With

mains operation there is no risk of the
operating voltages dropping below the
optimum values and so causing dis-
tortion as often happens with overtaxed
or rundown batteries. (2) Band-pass
tuning will avoid attenuation of the
‘high notes due to side-band cutting, .
although at the same time a set employ-
ing ordinary loose-coupled, sharply-tuned
circuits is quite suitable providing some
form of tone compensation, such as a
transformer with a rising characteristic,
is employed. (3) By “ limited reaction ”
I mean that the reaction control must -
not be capable of bringing the circuit
anything like near oscillation point, or -

W lm \*';. G

between the two arrangements as regards
selectivity, although the latter usually
gives greater range. The first method
can be employed in. a three-valver (one
H.F. stage, detector, and one L.F. stage),

l

alternatively that it should be wused
with discretion because the full use of
reaction always tends to sharpen the
tuning and so cut off the high notes,
Of course the variable tone control
could be adjusted according to the
degree of ‘reaction’ employed but
many would consider thiz an. unneces-
sary addition to the task of tuning-
in. (4) For the -average three- or four-
valver where a volume control is~necessary,

variable-mu’ is the bestgas it does not-

introduce distortion. ' (5) Thé provision of
a tone control may appear somewhat of
a luxury, but here again if you are all-out
for quality it is really woith while, quite
apart from its use in:compensating for
high-note loss when reaction . is wused.
(6) T suggést a moving:coil speaker because
a good one will give you the best repro-
duction possible. '-Incidentally, if it is
a question ‘of cost "I have usually found
that it is better to buy a first-class moving-
iron speaker of the inductor or balanced-
armature type than a very cheap moving-
coil instrument.

Local Conditions -

Having decided on what you expect
from your new receiver, you will have to
consider your local conditiens, for on, these
will depend the type of set which will be
needed to carry out your requirements,
The third factor, namely, cost, will, of course,
enter into the question, but as this will
hardly be overlooked I will not dwell on
that point. Obviously, if your ambition
i8 a seven-valve super and vour pocket
says a two-valver, then you will have to
ideas accordingly., Now,
about these local conditions. Under this
heading I would include the following —

(1) Proximity to the local broadcasting
station. ) '

(2) Facilities for an aerial.
(3) Power facilities. :
Let us consider these in order. On the
distance you are from the local station
depends largely the question of selectivity,
Generally speaking, if you are five to
fifteen miles from the * local ” and you wans
to get “ plenty of foreigners” then' you
will need a set with-'a minimum of three
tuned circuits. There may 'be one H.F.

_stage with band-pass input and a sirigle
tuned-intervalve coupling. or there may, be

two H.F. stages with three single tuned
circuits. There is not much to choose

The all-in {ransportqble style of -cabinet.

but the second is usially to be-found in. a
- four ” (two H:F., detector, and one L.F.
stage). The three circuits will have to be
ganged. The decision as to whether to
use a three-gang condenser or a. two-gang
and a-single condenser rests with you.
The three-gang allows of one-knob tuning,
but the other allows of slightly finer adjust-
ment. - Examples of recent designs employ-
ing the .two different methods are to be
found in the Radiopax Four and the Fury
Four, The former utilized a 3-gang instru-
ment while the latter proved a remarkable
station-getter using a 2-gang condenser
for the aerial and first intervalve circuit
with a separate condenser for the detector
grid circuit,

Iron Core Coils ?

If iron core coils are used, the selectivity
and range should be of a very high order,
but the very fact of the coils being so
selective necessitates perfect ganging so
-that care must be taken to see that the
ganged condenser is a firgt class instrument
and that the wiring is properly balanced.
Of course, if you follow any of the designs
published in these pages you may rest
assured these points have been carefully
studied. The danger lies rather in déviat-
ing from the specification. For instance,
it may appear to be economical to use

which you may have by you instead of
buying a new one, but it is more than
likely to be quite unsuitable since the
ganging of some of the earlier models was
not carried out with the degree of accuracy
demanded by these new type coils.

If you are situated very close to thé local
broadcasting station or some. other form
of interference such as a commercial station,
then a straight set employing as many as
four tuned circuits may: be necessary, or
alternatively a superhet.

Now let us tonsider the aerial question.
At one time it used to be said that to raise
the aerial ten feet was as good as adding
another valve to the set. There was cer-

tainly some truth in it, but the point is

up .an old condenser of out-of-date design-

that the performance of a set is very
considerably affected by the type of aerial
system used and, therefore, in deciding
on the type of set to build due consideration
must be given to this point. If you object
to an aerial you must allow for the
reduced pick up provided by a frame
contained in the cabinet. This wilt
mean that to get the equivalent range
of, say, a three-valver with outside
aerial you will need a * four ” or even
a “five” with a frame aerial.

Battery or Mains ?

The question “ Shall T build a battery
or. maing set ? *’ is almost synonymous
with ““ Have I electric power available

_ornot ?”, for nowadays mains equip-
ment is so perfected that there is no
more reason why a battery set should
be employed in an electrically equipped
house than that oil lamps should bs
used for lighting. Therefore, by all
means go ahead and construct an all-
mains receiver .if you have -electric
light in the house. The extra initial
cost of the set itself will be counter-
balanced by the saving in running costs,
to say nothing of the convenience and
the certainty that there are no batteries
to-run out at just the wrong moment.
To conchide these remarks on ¢ what
type of set to build,” let me summarize
with the following suggestions. To the
man of modest means : Build a straight
two-valver, either battery or mains operated.
To those desiring a dozen or so alternative
programmes at moderate volume—a
straight three (S.G., det.,- pentode), with
the usual two tuned circuits. For greater
selectivity a similar set with three tuned
circuits, while those desiring a little more
“punch” should build up a four-valve
get, This in the case of a battery set should
have Class B output, which will assure
“ mains- volume ** for a reasonable current
consumption. The five-valve straight set
with, say, four tuned circuits will be
reserved for the DX enthusiast or for use
where a less powerful set is inadequate
owing to unfavourable local conditions.
For consistent reception of distant stations

P

‘a-superhet with automatic volume control

would be ideal.

If you want a set which will provide
music for dancing then considerably greater
volume than is normally required will be
necessary. This means that for a large
room a set with an output of several watts
will be needed, or alternatively you could
construct a separate amplifier to plug in
to your set when required.

WHERE IS DESIGN LEADING ?
o (Continued from page VI)

across it; this is just the reverse of the
previous arrangement where the scale moved
over a pointer and only a few degrees could
be seen at the same time. Another important
feature will be the marking off of the tuning
scale not only in meaningless, degrees but
also in wavelengths or frequencies.

By way of summing up one might say
that 1934 receivers will be very greatly in
advarice of their immiediate predecessors,
and will probably set a standard that can
be maintained for a few years to come.
Further developments are inevitable, but it
is most unlikely that 1934 will see so many

“drastic and important changes as 1933 has

done. Whatever happens, the readers of

"PracTican WIRELESS will be kept well

informed, as they have been in the past.




T is always rather foolish to attempt to
forecast events, and the wireless art
is in such a condition that one does

not really know to-day just what to-morrow
may bring forth. Who, for instance,
could have foreseen the developments of
the present year ? In attempting, there-
fore, to describe the receivers of 1934 it is
quite possible to hazard guesses at some of
the things which might appear and yet
which may, although unknown to the
majority, already be well past the experi-
mental stage in some laboratory. On the
other hand, there may be inventions as yet
unthought of which will cause as great a
change in 1934 receivers as had been caused
in the 1933 receivers by the arrival of Class
B and iron-core coils.

The Superhet

It is almost certain, and I do not think
1 shall make a mistake here, that
the superheterodyne circuit will be the
most used in next year’s receivers. The
principal reason for this is, of course, the
congested state of the ether. With the
rumours that certain countries will not
follow the advice of the controlling body,
and will use just what wavelength and
power they please, an even worse state of
affairs may come to- pass. Even at the
present time, with allocated wavelengths
and power, there are several points on the
medium waveband where two or even
three stations may be heard at once, on
even the most selective receiver. The
superheterodyne circyit is—at present at
least—the only arrangement which can be
adjusted so that stations working on even
an abnormal separation may be separated.
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Fig.2— An up-to-date American

midgel mains receiver. Compare this

with the early type of equipment as illusirated
in Fig. 1
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An Attempt fo Visualize the Type of Receiver which will be Developed During
the Forthcoming Year. A Rapid Review by the Technical Editor

The quality of reproduction suffers, of
course, but it is fairly simple to fit tone
correctors to make up for this loss. There
are already four valve types available
which render the construction of a circuit
of this nature possible with a maximum of
five valves—the complete circuit being
then equivalent to a 10 valve super of
three years ago. Such valves as the
pentagrid, the double-diode pentode and
the variable-mu H.F. pentode will need
no introduction to our readers, as they have

rectification is provided. - The heaters of
the special valve used are rated to provide
an adequate load with either method of
supply. Unfortunately these valves are
not available in this country yet, but next
season may see their production. In

America, the great utility of this type of
circuit has led to the development of very
small receivers, officially styled ¢ Midgets,”
but which have received from the American
public the nickname of “ squeak-boxes.”
Measuring only about 10 by 8in., with a2

Fig. | —One of the earliest complete broadcast receivers.

. already been described in these pages. Of

courge, at the moment such a receiver
would be only mains driven. The battery

receiver has not yet approached this
standard. Before dealing with battery-
operated receivers there is one other type
of mains receiver which must be antici-
pated.

Universal Receivers

This type of re-
ceiver originated in
America, but would
be of great use in
England. 1t is so
designed that it
may beused on D.C.

AC. mains
) without
any cir-
cuit alter-
ations, A
special
valve, or
a metal
rectifier,
is in-
cluded in the mains
input, and on D.C.
this acts simply as
a resistance, whilst

]
=]

on A.C. half-wave |

depth of about 6in., these contain four and

five valve circuits as well as a moving-coil

loud-speaker. Naturally, the diameter of
the diaphragm is only 3in. or so and the

reproduction which this type of speaker

gives has led to its nickname. Special

midget components may be produced in

this country shortly, and if so, we may see

this type of receiver. I think, however,

that it will be very short-lived, as the

British public prefers good quality repro-

duction to ‘“stunts.” However, as 1

mentioned in the opening paragraph, it is -
unwise to prophesy.

Battery Receivers

The battery receiver with a simple
triode output valve will almost certainly
die this season. I cannot imagine a manu-

" facturer producing a 1934 receiver without

either a pentode for the cheaper class of
receiver or a Class B stage for the better
receiver. The output given by either of

‘these arrangements is sufficiently good to

warrant a moving-coil loud-speaker, and

therefore I should imagine all self-contained

receivers will have this type-of speaker as

standard equipment. The improved use of

this speaker will lead to the gradual

abolition of the moving-iron type and
(Continued overleaf)
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consequently the reproduction which
will “be demanded by the public will
gradually reach a very high standard,
which will, in turn, lead to the develop-
went of ‘“ quality ” circuits and com-
ponents. This will inevitably lead to
the use of multi-valve sets, and it is
guite probable that the simple two and
three valve sets will fade out. If, of |
course, special valves of the mains types |
are developed for battery users, then
only two or three valves will be required
to give vast range and volume. The
battery radiogram will certainly ap-
pear, and in fact advance announce-
ments have already been made by one
or two firms concerning such a receiver.
The Class B stage enables volums to be
obtained which is much better than
many small gramophones and the current
consumption is not so high that a battery
radiogram can be called expensive to run.
Fifteen gnineas should purchase a really good
four-valve radiogram, complete with pick-up,
clockwork motor, etc. This is, of course,
another step towards the ““ quality > line.

Will a combined receiver and televisor be the st
the future 2

Television

Will television forge ahead? This
problem is a vexed one, and whilst so many
alternatives are bsing tried it is not possible
to visualize a complete television (sound and
vision) receiver next year. As two separate

of
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and complete receivers are necessary for
the complete reception of vision and
sound, the dimensions of the receiver
become rather large. Added to this is
the fact that interaction must be avoided,
separate mains equipment may be re-
quired, the loud-speaker has to be
housed, and the television equipment,
either mirror-drum or dise, must also be
packed into the same cabinet. This
results in a cabinet being required
which is at least as large as a good
radiogram, and in order to see the
picture properly it is necessary for
the screen to be sufficiently high.
As this means a tall cabinet, and as
the modern furnishing tendency is to
reduce everything to suit modern houses
and flats, I cannot see at the momenr
just<what is going to happen here. 1
think it is safest to leave this ‘part of
the subject alone.

Sufficient has been said to give
some indication of what we might ex-
pect next wyear, but who knows, the
valve itself may be obsglete by this time
next year.

LTHOUGH it was confidently ex-
pected: that by the time the 1933

Radig Exhibition opened its doors

to the public, permeability tuning would be
available to every home constructor, no
manufacturer has yet demonstrated to the
Technical’ Staff of PracTicar, WiRRLESS
that this hope has been realized. Never-

thelegs, readers of this paper will be very"

gratified to learn that the: Editor of
*‘Practical Wireless” has for some time
past devoted a censiderable amount of
attention to this absorbing subject and has
almost perfected a workable and efficiént
scheme, of which it is hoped to give full
details to our readers at an early date. He

has tackled the problem from a somewhat .

unusual angle ané has succeeded in com-
bining a practical mechanical form of
construetion with very high -electrical
officiency. But of that—more later.
The whole problem of permeability
tuning is far more complicated than the

PERMEABILITY TUNING.

An - Important Arinouncemejnéim

-6

average wireless amateur realizes, and’
although there is no difficulty whatever in
designing a single tuning circuit which ean
be made to function by varying the position
of the dust-iron core in relation to the

tuning coil, the question is vastly different’

where two or more circuits are involved.
It is a particularly difficult—many would
even say ‘‘impossible ’—task to design a-
set of ganged permeability coils which can
be operated by a single control. The
primary trouble is to find a core material
which is perfectly homogeneous and of
which any number of identical samples can
be produced. With most of the materials
at present available the change in induct-
ance of a coil for any given movement of

the core is an unknown quantity, whilst
a particular amount of movement cannot
be made to produce the same effect at
different parts of the tuning scale. There
is little doubt that the difficulties referred
to will eventually be removed as the
methods of production are perfected, but
for the time being it appears that no scheme
has been evolved whereby really satis-
factory and fool-proof permeability tuning
can be offered to the home constructor as
a commercial article. Permeability tuning
will come, but we think that we shall have

to wait_a little longer before it proves sa

successful that we shall all feel justified in
scrapping our present tuners and variable
condensers. Rumours of permeability
tuners to be available at the Exhibition
have reached us for months past, but it is
significant that none has yet been sub-
mitted to us for the exhaustive tests to
which we subject all apparatus before
recommending ‘such to our readers!
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RADIO HAS MOVED WITH THE

{Continued from page 1.)

considerations, marks a- very definite step forward in the progress

i For the first time in the annals of
its rapid development the wonderful'achievements and possibilities of
wireless telephony as a means of instruction, recreation and amuse-
ment are displayed before the public in the form of an exhibition
devoted exclusively to * Wireless.” The fifty odd Exhibitors include
the most prominent British Manufacturers and Suppliers. of Wire:
less Apparatus, comprising altogether the most representative
Those remarks
read somewhat strangely to-day, but they give us an insight into the
founding of one of the most important trade demonstrations of

and diffusion of ¢ Wireless.”

gathering of Wireless trade interests -ever held.!”

modern times.

Glancing through the pages of the first Wirelesss Exhibition
catalogue one finds the names of several firms which are still actively

TIMES ;- oo :
THE WIRELESS :

‘ENCYCLOPAEDIA
should be on every
Reader’s Bookshelf. £

pre =

Puyrchase a  copy

from STAND No. 8,

GROUND FLOOR. }

hesitation in

will be the “ best ever,” and every teader who can possibly do so
should make an effort to attend.

serving the tadio public. Among these mention might be made of
Messrs, Cossor, Dubilier, Igranic, Peto-Scott, and Radio Instru-
ments. One. also finds the names of others who were at the time
0 ,s well known, but who have since “ fallen by the wayside *’ ot trans.
C NSTRUCTOR ferred their activities from wireless to other branches of trade.
Messrs. S. G, Brown, Burndept, Elwell and Fellows are among
those firms who will well be remembered by readers whose interest
in wireless goes back over the past decade.

ince 1922 the Exhibition has changed its pame to the
NLALRM.AT. Wireless Exhibition,” “ National Radio' Exhi-
bition,”” and “ Radiolympia’ and has been held at Royal Albert
Hall, the New Hall, Olympia, and in the Grand Hall, Olympia.
I‘t has rapidly increased in size
time, so that this year there is very little space to spare in either the
ground floor or gallery of the Grand Hall at Olympia. We.have no

and prestige with the passage of

saying that the 1933 National Wireless Exhibition
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'NEW SEASON STYLES IN CABINETS
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: A 5.valve superhet, A.P. 46, made by the world-
renowned firm of Messrs. Varley Litd.

A Ferrantiall mains |

J superhet of pleasing design and efficient workmanship. i

The new Varley 3-valve A.C. mains ' i i

receiver, A.P. 34, is another typical
piece of good workmanship.

The problem of the type
which should be adopted
for the wireless cabinet
is well illustrated on this
page, where several lead-
ing manufacturers’ de-
signs are shown. It will
be seen that in some cases
the design favoured is ex-
tremely simple and plain,
whilstinothersanelabor-
ate and embellished
pattern is utilized. No
doubt our readers have
their own ideasregarding
the lines which should be
taken, and these illustra-
tions will give some idea
of theextremes which are
obtainable when choos-
ing a receiver to harmo-
nize with the furnishings
of the home.

[ap——

The Columbia -

“All electric four,” model 355,

epresents excellent value for money at

12guineas, It incorporates a highly efficient band-pass
receiver. Models are available for A.C. or

One of the most expensive instruments made by the :
famou:frm of H-M.V.istheir "Superhet Autoradio~
gram Ten de Luxe,” -which costs 95 guineas. ltalso |
incorporatesdelayed A.V.C. !

. factured by Shalless and Evans, A fine piece of workmanship is the Bush A.C.3 Another fine receiver manufactured
: has a.neat and compdct appearance. Receiver. which is shown in a standard cabine!. by Messrs. Varley Lid. 3
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'The Cireuit

'The Automatic Changing Mechanism
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N this ‘piece of ajpparatus we have
almost the last word in combined

) e

THE COLUMBIA AUTO. |
RADIOGRAPH SUPERHET |

radio - gramophones. From the i
cabinet to the pick-up, every part is. the : SEVEN Model 631
result of long experiment and experience | l.em.iese

in the radio and gramophone gphere. . It g S0
is almost impossible to find fault with the | motor started, two small projections on the
cabinet, which is finished in a very simple | side arms are withdrawn and the lower
design Which can be housed in practically | record drops slightly. After a fow revolu-
any room WlthOlltv a,ppea,rmg out of plaee tions Of the tumtable a further movement
The loud-speaker grille isnot of the over- | of the arms takes place and this “allows
worked type, nor does it resemble the front | the lower record to drop to the ‘turntable
of a Victorian pianoforte. The external | (a distance of only a few incheg), and the
controls (volume control and reject button) | next record is put into position ready to-
have been designed in: keeping with the | be dropped when its turn arrives. The
general appearance and :do not resemble’ pick-up now rises from its position of rest
laboratory . or. - Workshop controls. The | and slowly moves across to the first groove
back of the.cabinet is enclosed by a frame- | on the record which is now turning round
work across which is stretched a piece of | on the: turntable. . It is Jowered slowly to
fine gauze, thus excluding dust ‘without | the groove, and reproduetion forthwith
introduging echoes or box resonance. | takes- place. When the record is played

Thus wé pass to the interior of thls receiver.-| Tight through the -arm rises, travels back
to' &> position -cléar of the record and the

. ’ ) next record drops.down. The same proce-
The on‘cmb consists of a seven-valve' dure is' then gone through until the eighth’

4Hum Control

superhetérodyme of the very latest type, | record has been-played, At the end of this
the output stage being equipped- with an | record; the aim-travels out to it8 fur-
Osram PX.4 valve. This delivers just thest,posmon, dropsonto the rest pro-
over 2 watts, and ha,nd]es a really good | vided, -and-the miotor:is-automatically
signal, 8o avoiding dlﬁeultlesmoverloadmg sw‘itched,zoﬁn.* -An - additional novel
and simﬂar forms. of distortion. The | feature is -the: reject . button  fitted
arrangement of the oseillator, first detector, | to” the front of’ the- cabinet. If for
ete., is such that second channel whistles | any reason-you do .not: wish to hear
are avmded Cross modulatlon is absent, | a record ‘after-it.has coinmericed to
and the seleetlvmy is of the real square- | play,.~you .press-this -button and the
peak type with suffieient seleetivity to | pick-up -imiediately -rises from the
permit of the reeeptlon of stations working | record, travelsto the outside and the
on the allotted minimum separation, Tone next reeord conies “into action. Thls
correction is afforded and funutlons in a | apparatus -works very smooth]y in-.
very efficient manner in giving either | deed, and we were véry impressed -
brilliant or ‘“mellow” tone. The arrange- with it, although we appreciate the
ment of the controls is-very ingenious and maker’s inssructions on the fly-leaf
worthy of mention. They are situated on | of the instructional book ‘which
the side of the motor-board, so that it is | states: ‘ Despite the almiost human
necessary to raise the lid in order to tune to | performance. of this' instrument, re-
a station. The scale is calibrated in kilo- | member that it is a machine and-:
cycles and stations, and a large control | must be handled with thought.” It
knob is provided for wave-ringe -adjust- | would, of course, be quite easy to-
‘ment. A flat-sided roller is fitted to the damage mtrlcate mechanism of this
switching mechanism and as the main nature if it were tleated without due
control knob is adjusted this roller is | care. .
rotated so that the actual setting of the [*
instrument is very clearly indicated. Radio Result,s_, :
Immedm’oely to the left of this “ Radio ‘On the radio side the results are
Panel,” is the gramophone turntable and very satisfying indeed. When the
the automatle record changing equipment. | volume control is set to. a. suitable’
In addition there is a control which.enables posmon, it is possible to rotate the
the automatic mechanism to be brought maip tuning confrol right. through
into action. In view of the novelty of | the scale and station after station
this mechanism ¥ propose to describe it | comes in at very good volume.” There
rather fully. are no tricky adjustments to be made,
and no careful adjustment of reaction
and volume control; but simply the
A long spindle is provided and is attached | one knob to turn fronl one end of
to the normal spindle in the centre of the | the scale to’ the other. Naturally
turntable. - This then projects sufficiently | the volurae control must not be set to

high to permlt of eight records being rested | its maximum position except when apines

on two arms arranged at 0pp0s1te sides of | trying to receive a most distant station, valve (mcludmg rectifier) radio receiver.
When the switch is turned | ag the amplification afforded by the lined lid,

coil speaker, are other features of this popular priced radio--

the turntable.
to the position marked *“ Auto” and the receiver is so -great that background

noises, atmospherics, and similar noises are
much too loud for enjoyment. We found,
with the particuldr aerial which was used,
that the control required adjusting to a posi-
vion about half-way 6n, and then upwards
of forty stations were tuned in one after:the
other with ease, and all of sufficient volume
to  provide real entertainment. The local
stations, of eourse, only necessitated .the
control just ony and when set so that the
maximum. volume on thege stations was
obtained without distertion, the volume
was sufficient for the largest room, and no
doubt would provide suﬁielent s1gna]
strength for a small hall. When a station
is received accompanied by a heterodyne
whistle, the tone control on the radio
panel may be adjusted to completely
remove it, and this was found a valuable
feature on the particular evening when the
receiver was tested, as heterodyne whistles
seemed to be warse on this particular nlﬁht
than we have heard them for some ‘time!
A special plug is fitted to the rear of the
instrument and ehgraved MAE.. When this
is inserted into the aerial sockes in place of *
the normal aerial, the mains wiring is em-
ployed for that purpose,-and it was found
that there were still many stations receiv-

-able without any adjustment of the volume

control setting. In this- 'connection it should
be noted that if huin is expeneneed when'
using this device, it is. _s0metimes advisable

_to reverse the plug in “the” ma,ms socket.

A special hum gonmol devlee Is; Aitted
to the mains equipment of thls receiyer
o0 that in thie event of humFbemg trouble-
somé this control may be ad]usted ‘to give

&> minimuym posttion for the hhm

T i P

$ COLUMBIA RADIO.GRAMOPHONE
WITH AUTOMATIC CHANGER

The CaIumbxa 4u!oradwgmph Superhet

Seven,"” Model 631, now casts 43 guineas-

This handsome xmtmmeni in a walnut
has an autematic record-changer and highly eff cient secer.
Brilliancy coniroI feIl—
illuminated station indicator and electro-magnetic moving

gramophone.
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IX

There is a complete range of lgranic Transformers to- suit every
requirement of ‘the up-to-date constructor. The special feature of all
1granic Transformers is a patented core of high permeability and small
polarization which permits a reasonably high current-carrying capacity
in the primary. A high amplification of all bass notes and faithful
reproduction of all notes: over -the whole scale of musical frequencies
are the results of experienced design and meticulous care in
construction ; the finest bakelite finish is in keeping with the reputation
of all Igranic radio components. - The prices of ‘Igranic Transformers are:
T.24B 56 Parvo....... 69 -~ Midget............. 86

Write for fully illustrated Catalogue No. ].1259 of Igranic Quality Components.
{GRANIC ELECTRIC CO:., LTD., 149, Queen Victoria Street, E.C4.

Faat

MEET US AT
STAND 86
RADIOLYMPIA

If you cannot obtain Igranic Components, write to
us direct and include the name of your local dealer.

=

CVsS—87
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Manufacturers
and Purveyors
of Electric Lamps
By -Appointment

Purveyors of
Electric Lamps
By Appointment

VALVES

The Edison Swan Electric Co. Ltd. GEIZ 155 Charing Cross Rd., London,W.C.2

GED L T

32
e
Murla Radio Valves are momfackred jx Great Britola for The Brithh Thomon-Heuston Co. Lid., London and Rugdy.

RECOMMENDED BY ALL GOOD RADIO DEALERS
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Manufacturers
and Purveyors
of Electric Lamps

Purveyors of
Electric Lamps
By Appointment

By Appointment

EDISWAN
H.T. BATTERIES

When you buy an Ediswan
battery you don’t have to take
iton trust. It has run the gauntlet
»# of the most exacting tests. It has

been passed as fit to bear the Ediswan .

EDISWAN
‘EXTRA-LIFE’ ACCUMULATORS
Balanced capacity—that is the secret of the
extra and better service which these accumulators
give you. It means that the positive and negative Guarantee. It is ready for a long life of
plates are designed to function in exact electrical balance. good service. Think what this means to you.
This makes quicker charging and-slower discharging possible A saving of money, a saving of trouble—your
without damaging the plates. Certainly an economy. There  full money’s worth out of every battery,
is a wide range of types at prices from 4/3. Five and sixpence for 60 volts, e

GUARANTEED H.T. BATTERIES
AND =2%77Z¥;;77 ACCUMULATORS

L0 ET

The Edison Swan Electric ‘Co. Ltd. GEIZS 155 Charing Cross Rd., London, W.C.2

FRIES,

RECOMMENDED BY ALL GOOD RADIO DEALERS
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Take no risks—get an P&
Reproducer

" There are four definite reasons why you
should purchase an R. & A. Reproducer :

Firstly—They are designed and produced by

- ) specialists, whose sole business 1s to manu-

§ facture reproducers of the highest degree of
excellence, regardless of price.

Secondly—Performance, which is of para-
mount importance from your point of view,
1s not equalled by any other loud-speakers at
similar prices.

Thirdly—R. & A. Reproducers are sold under
guarantee, at the lowest possible prices, thus
enabling you to save money on this most
important component.

AR e

Fourthly—The R. & A. range comprises
Differential Armature and Moving-Coil Re- .

P ' producers for every type of output, be 1t

small power valve, Q.P.P., Class;B, or power

e Cha 0111/01' '
In short, there is an R. & A. Reproducer

A model for ‘every output 35’,_ g exactly suited to your receiver.

Your dealer will gladly demonstrate. Write
us for details of the complete range.

SRy

:
fi
&
e

A new era in troutble-free reproduction —
II A triumph of design
and construction . . .
a revelation in true
| reproduction.
Write for particulars.

“COMP'L_' -‘ :‘?'2‘;'7*3 RANGE i
OF REPRODUCERS
FrRoM 21/- Tto 70/- 7

Send postcard for full detalls.

g uhms & Amm.msns I.TD.. won.vsnnmnon} _

PO s L AR S B & ek Sk A e

Holden
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_moving-coil spcaker at a very low price was
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DETAILS OF EXHIBITS OF OUTSTANDING
INTEREST ON EACH STAND, BY THE

TECHNICAL STAFF
STAND No. 1

WRIGHT & WEAIRE, LTD., 740, High Road, Toitenham, N.17.
NDOUBTEDLY the principal point of intercst on this
J stand was the new Nucleon coil. This was shown in .,
jts many types, and the-home-constructor gained some idea
ol the extent to which this coil has been developed. In
addition, the number of smaller components for the home- -
constructor called for close attention and surprise at the /
high quality which was shown.” The meat battleship grey
cellulose finish on some of the fransformers attracted
many to the details of 2 component which might other-
wise have cscaped attention. Messrs. Wright and Weaire
are to be congratulated on the arrangement of-their stand.

STAND No. 2

EIEOGH RADIO MFG. CC. LTD., Exmouth St,

E.C.2.

FTHE ‘*‘ Super-Dwarf’’ nidget Ioud-speaker
was one of the most interesting exhibits

on the Epoch staid, and its extremely small

dimensions were the subject.of appreciative

comment. A new large permanent magnet

also examined with great interest. All the
older speakers were shown, and it was inter-
csting to motice that most of them had -not

only heen rcduced in price but had been much
Jmproved.

STAND No. 3
BURGOYNE WIRELESS (1930), LTD., 34a,
York Road, N.1. ]
AN excellent range of mno less than eight

different recéivers was shown.. A self-
contained Class B battery set.was perhaps the
most notable exhibit, and priced at £6 10s., it
was a popular attraction. Aong thé other
receivers were the " Popular Three” and the
¢ Olympic Three De
T.uxe,”? both of which
répresent excellenf value
for money. ~ Altogelher

| . SERVICE BUY
Practical \Wireless

‘Herc . were seen most of the §

-.season;andwith-the atirac-

- readers - and - - assisted  in

-which had caused some ana-

. there was areally
good display of
receivers for all

v'/';/' requirements and
at diverse prices.
e L
STAND No. 4

BURTON, C. F. & H., Progress

Works, Bernard St., Walsall.
HI: exhibits on this stand consisted

very largely of small components

_ . .and these weraclosely examined by many
wireless constructors FLhey consisted of H.EF.
chokes, tuning coils, variable condensers, ete.;
of various types, all of which are sold at
attractive prices. Additionally, there were some
interesting mains unita for hoth A.C. and D.C.
use. Most of-the A.C. omes were shown both
with and without a trickle charger which could
automatically be brought into use by switching
off the sct.

STAND No. 5
UNIVOLT ELECTRIC LTD., 11, Finsbury Pavement, E.C.2.
RACTICALLY all of the apparatus.required for the
reproduction of gramophone reecords could be seen
here, and from .the small pick-up to the complete

I eléetric radiogram unit, the record fan was able to make
a good selection for his needs. The reduction in prices
should no doubt lead to an-: increased demand, and

the pick-up, which now costs 25s. (as against 32s. 6d. last year),
is a splendid proposition. The Het acrial was well demonstrated,
and many will undoubtedly prefer this v

type of aerial to the usual odd piece of
wire strung across a living-room. 1t is
certainly less obstrusive, ‘and much
more eflicient.

‘STAND No. 8
GEQ. NEWNES, LTD., 8-11, Southampton £t.,
Strand, W.C.2.
IN addition to the cxtensive range of hooks
published by Messrs.
Newnes, and noteworthy
among which are " Praetical
Wireless,” ' The Radio
Times,” ‘“ The Listener,”
*“ World-Radio,”” and the
many wireless handbooks,
the specimen reccivers
which were exhibited proved
probably the biggest attrac-
tion in the whole exhibition. §

receivers which have heen
popularized Ly PRACTICAL
WIRELESS during the!past

tive display .. which was
arranged in  conjunction
with the new PRACTICAL
WIRELESS receivers intro-
duced for the exhibition,
home constructors were in-
tensely interested in the
ingenuity displayed in the
various designs. The Tech-
nical Staff are being Lkept
busy answering gneries for

solving some tricky problems

teurs many sleepless nights,
(Continued overleaf)

=

i)
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"’STAND TO STAND SHOW REPORT |

afls (Continued from previous page)

STAND No. 9 2

HAYNES RADIO, 57, Hatton Garden, E.C.1.

THIS stand proved to be a very popular one
!4 © to the more advanced constructors and ex-
perimenters, due to the fact that a very wide range
of specially designed and guaranteed kit sets were on
view, The sets-included the ‘““Haynes Class B- Four,”*
the “ Haynes Quality Receiver,” jsuperheterodynes
for both A.C.and D.C.operation, as well as a special
short-wave superhet and a short-wave converter,

A new component in the forin of 2 noise-free volume
control also attracted a good deal of attention be-
cause of its unusual features. It bas a very narrow
eqge contact, an insulated spimdle, adjustable stops
to limit the amount of rotation of the arm and a
Isimple system of ganging so that twe or more com-
‘ponents can be operated by the same knob. -

'STAND Mo, 12
HIGGS MOTORS, Witton, Birmingham.

OME interest-
ing types of One of the neat
converter | were signal  devices
seen  on - this by which were a
stand, together } greaf feature of |

with other types i~
of electriec motors
and similar Rap-
paratus. The new
eonverter delivers
a heavy output
suitable {for the
largest radio-
gram, and.
is intend- &7
ed for use £
on the &
standard

© D.C. house
supply. 1t
will mno
doubt prove
valuable to
many who are at
the =~ momént’ re-
stricted ‘to the "use of
D.C. mains and whe
wizh to use one of the .
splendid A.C. receivers which may now be obtained.

the ulgin
Stand. Seperal
different models
are  obtain-
able and_the
one illus-
trated is
called * Med-

itafion.”

STAND No. 14 A . . )
COSMOCORD, LTD., Gambridge Arterial Road, Enfield,
p Middiesex. . . o
! NEW pick-up, known asuthe “ Universe,” was
. given the mest prominent position on, this
stand. This is an interesting component, having an
audio ontput 6f seme 4 volts. It has been designed to
give maximum response to the bass in order to com-
pensate for record deficiencies, and it has a. “ top
cut-off”” at about 4,000 cycles so that needle scratch
is reduced to a minimum. The track arm is provided
with-an adjustable balance weight whereby the needle
pressure may be varied to suit differént records.
An interesting compenent als¢ shown was a com-
bined potentiometer and Q.M.B. switch. This is a
very neat little article built in a bakelite case and
fitted with aceessible soldering tags. It is remarkable
for.-its very smooth action and steady resistance
variation over the full range of movement.
iR ‘
/STAND No. 16 N
\HEAYBERD, F. C., & €0., 10, Finshury Street, E.C.2.
N this stand was seen practically every component
for the construction of mains apparatus,- in
addition to. chargers for. home use er for-the service
station. Small transformers delivering I..T. supplies
at 4 volts 4 amps, to multi-wound transformers
delivering H.T. of the order of 500 volts with several
L.T. windings ; smoothing chokes; fixed condensers
in single units or blocks containing several different
values ; metal rectifiers; metal cases for complete
mains units ; connecting cable ; the complete range
seemed to embrace every item which could be thought
of in connection with a complete mains-operated
receiver. In addition, complete units were displayed,
and the various types of trickle charger enabled a very
accurate selection to be made to suit any individual
need,

STAND No. 17 . ) . g
SIMPSONS” ELECTRICALS, LTD. Grange Road,
Leyton, E.10. S

|'I",H»E synchronous turntable manufactured- by this .
]

firm has already proved extremely popular in
the past, and should be even more popular in the
future. The simple one:hole fixing which is adopted
enables the motor to be speedily fitted to an
‘existing cabinet after the old elock-work motor
has beenremoved, or in the case of a new radio-gram.
it necessitates only the drilling of an ineh hole, It
works, of course, from A.C. mains of 50 cycles only,
but is of extremely simple construction, having no
governors or other complicated mechanism. It rofates
at the correct speed all the time. The new Straight
Track Pick-up is a splendid partner for this turntable,
and is a most efficient and robust piece of apparatus,

STAND No. 20 .
WILKINS & WRIGHT, LTD., Holyhead Road, Bir-
mingham, 4 u
this stand the new version of the * Utility *
straight-line dial was the point.of inferest, and

it was ably backed by jthe combination reaction con-:

denser and potentjometer. ’Thev‘ new switch, bakelite
knobs,.and other-accessories gave a good idea of
the vast fleld covered by Utility products and called
for comment regarding the Righ standard which was
set. . - . : ’ - ©a

STAND No. 2t
STRATTON & CO., LTD., Balmoral Works, Brooms-
grove Street, Birmingham. .
HE short-wave emthusiasts spent a good deal of
time round this stand, and. undoubtedly the
Eddystone short-wave apparatus merited attention.
Apart from the smaller eomponents, the complete

| receivers also showed what eould be done with short-

wave reception, and, no doubt, many who have not
previously shown any interest inthis sphere of wireless
will have deeided to earry out some shost-wave experi-
ménts in one direction or another as a direct resuit of
the exhibits on this stand,

STAND No. 22 3
BLOCK BATTERIES, LYD., Abbey Road, Barking.
THE most interesting exhibit here was the entirely

new plateless bigh-tension accumulator which
was shown in various patterns. Having a capacity
of 5,000 milliampere-hours, these- accamulators are
only half the size of corresponding omes of normal
construction. Moreover, due to the shape of the
electrodes, they are particularly robust, and should
have a long trouble-free life.

The “ Block > L.T. accumulator, which has proved
so .popular since its fairly recent . introduction, was
also shown and-attracted a considerable amount of
interest from users of hattery sets.

STAND No. 23 .
GRAMPIAN REPRODUGERS, LTD., Station Avenue,
Kew Gardens, Surrey.. )

MESSR‘S. GRAMPIAN were, we believe, the first

to introduce dual balanced midget loud-speakers,
50 it was only natural to find that thesewere aceorded
a prominent position on the stand. The overall sizes
of the pairs of balanced midgets is only 133in. by
73in. by 3in. deep, yet they are capable of handling
the enormous output of 5 watts. . -

A large number of other types of Grampian speakers
were also shown, and it was interesting to observe
that most complete and useful technical information
was available in regard to each onme. In every case
there was a pattern specially intended for Class B use.
Messrs. Grampian’s slogan; * A Year Ahead,” seemed
to be fully justified, N

STAND No. 26 . A
REDFERN’S RUBBER WORKS, LTD., Hyde, Cheshire.
SOME very interesting ebonite panels were seen on

this stand, and the combination of two different
finishes on one panel (mahogany on one side and black
on the, other) will enable the listener to purchase a
panel and use the side which appeals to him at the time
of construction.

STAND No. 27
RONNIE ENGINEERING, Crewsdon Road, S.W.9.
THE new Mineral Compound for ensuring a good
earth connection, and the new types of earth
tube proved one of the high lights of the show. Many
visitorsseemed to find it an important point to improve
their existing earth connections, and this new Mineral,
obtainable in cartons at 1s, 3d., enables the present
earth connection to be kept continually damp owing to
the action of the chemical of which itis composed. The
earth tubes; in copper and chromium plate, are filled
with the mineral and this is a splendid idea and is
simple to fit. Some otherradio novelties were alsoseen.

STAND No. 31
StEMENS ELECTRIC LAMPS & SUPPLIES, LYD.,
38-39, Upper Thames Street, E.C.4.
HE *‘ Full o’ Power > batteries made a splendid
exhibit here, and the range was most extensive.
The new types of Class B baftery will do much to
popularize this method of amplification during the
coming season, and the prices are most competitive,
These batteries are all made at Woolwich by special
machinery, and this is, of course, only a part of the
extensive Siemens business.

STAND No. 32 .
WESTINGHOUSE BRAKE & SAXBY SIGNAL €oO.,
LTD,, 82, York Road, King's Cross, N.1.

be A MOST eomprehensive rangé of mains apparatus

was seen here and probably the main portion of
the exhibits consisted of the famous metal rectifiers.
In all types, these were set out to show the extensive
range which may be covered by means of a mains
unit utilizing this form of rectifier. In addition, the
new receivers, in- which the rectifier was fitted as part
of the mains equipment, also called for inspection, and
the smaller rectifiers and photo-cells, etc., attracted
the more technically-minded visitors;

STAND No. 34 "
FULLER ACCUMULATOR C0. (1926), LTD., Woodiand
Works, Chadwell Heath, Essex. )
A NEW accamulator, styled the MDG, was the
most notable exhibit on this stand. Made in the

2-volt 45-amperesize, and selling at-8s,in a dry-charged |

state, this latest accumulator represents unusual value
for money. 5

The well-known “ Sparta™ high-tension batteries
were also shown in all varieties, and with discharge
rates varying from 10 m.a. for small sets to 20 m.a. for
those using large power or Class B valves. A compre-
hensive range of gther batteries afd accuinulators

attracted well-merited attention.

. ¢ .
STAND No. 35 -
BAKER'S “SELHURST "
Croydon, Surrey.
AN entirely new and very convenient Class B unit,
» which can almost instantly be attached to any
kind of battery-operated receiver, was one of the most
interesting exhibits. Another which attracted a
considerable amount of attention was the combined
moving-coil Ioud-speaker and complete Class B Unit
mounted ‘together on a single metal chassis of rigid
construction. A wide range of speakers of all patterns
was also on view.

RAD}O,. Sussex Road,

STARD No. 37
LECTROLINX, LTD., 79a, Rochester Row, 5.W.1.
THE well-known Clix components formed the centre
of this stand, and in addition to the chassis-type
valve-holders, the terminal strips, plugs, sockets, and
similar items were worthy of elose inspection. Non-
carrosive spade ends for accumulator connections are
quite cheap and will save time in hunting for bad con-
nections which may be due to the effects of acid on the
ordinary flex used by many listeners for battery con-
nections. Similarly, the plugs and sockets form a ready
means of ensuring that connections between various
parts are firmly made and noises due to poor connec-
tions are completely avoided.

STAND No. 38
BRITISH GENERAL MANUFACTURING €O. LTD.,
Brockley Works, Tyrwhitt Road, Lewisham, $.E.4.
THIS firm is well known as manufacturers of dual-
range tupers and the latest model was well in
evidence, A parallel feed inter-valve coupier and a
new screened H.F. choke were also displayed and
attracted interest. Another very small but interesting
component was the flexible coupling which has been
specially designed to énable the constructor easily to
gang together any number of ordinary variable
condensers.

STAND No. 30
ORR RADIO (INC. UNITED RADIO MANUFAC-
TURERS), 63, Lincoin's Inn Fields, W.C.2.

AN‘ interesting feature on this stand was the A.C.
mains receiver employing the new H.F. screened

pentode. Although only a three-valver, this gives

admirable results and is a splendid receiver. The

battery receivers which were shown were also of really

up-to-date design, and the tuning dials were of the

plain, easily read type.

STAND No. 41
RADIO INSTRUMENTS, LTD., Purley Way, Croydon.
T was really difficult to say which exhibit here
offered the greatest attraction., The receivers,
,the components, the new iron-corc tuning coils all
seemed to claim attention. The six-valve superhet
will doubtless prove an important receiver next seasen,
and this employs automatic volume control and full
vision tuning. The four-valve Class B battery receiver
with iron-core tuning coils is a really up-to-date
receiver which will appeal to the listener who has not
the advantage of the mains supply. In addition to

being economical to maintain, it delivers a really
powerful output. The new auto-parafeed transformer

(Continued on page 819)

The r;ew Camco * Argyll” Cabinet, This is recommended

for the Auto-B Three.
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NEW CO8SSOR MODEL 341. S.G., Detector and  Send
Pentode, and balanced armature Speaker, 11/9
complete with Cabinet. ~Cash or C.0.D,
Carnage Paid, 26/7/6. Balance in 11 momhly only
ments of 11
I'; W R &A. “ALPHA" P.M. MOVING-COIL Send
SPEAKER DE-LUXE, with tapped input 6/6
transformer. Cash or C.0.D., Carriage Paid,
zg/iz/e. Balance in 8 monthfy paymeuts only
of 6/6
NEW W.B. Type P.M.4.A. MICROLODE, com- Send
Elete with input (ransformer. Cash or C 0.D,, 5,9
arriage Paid, £2/2/0. Balance in 7 monthly
yments of §/8. only
NEW ROLA CLASS-B PERMANENT MAGNET
MOVING-COIL SPEAKER AND AMPLIFIER o .
with Valve and Input ‘Transformer. Two
models : A for PM2B, PD220, and 2208 ; B for 6[6
240B and HP2 (state which when ordenng) il
Cash or C.0.D., Carriage Paid, £3/11/0. y
Balance in 11 momhly paymeuts of 6/6.

j—=-FIRST AGAIN - - -

ILISSEN SKYSCRAPER

7 VALVE SUPER- HET

CONSTRUCTIONAL
'FRE CHART WITH EVERY KIT

| cHASSIS MODEL vours FOR
Complete Kit with E

t.issen Valves in
Sealed Carton
CASH COR C.0.D. ﬂ
CARRIAGE PAID '
£8 : 17 : 6 |

Balance in 11 monthly payments of 16/6;
TABLE CABINET MODEL, completc with Send“
ﬂvn]ves. Cash or C.0.D., Carriage Paid, 17,6
£8/15/0. DBalance in 11 wonthly payments i
of 17/6. only
IcONSOLETTE CABINET MODEL, com-

plete with Valves and Permauent Magnet Send

Moving- -coil Speaker. Cash or C.O.D,
Carriage Paid, £11/10/0. Balance in 11 21/"|
monthly pa\mem; of 21 only
NEW LISSEN SKYSORAPER FOUR ALL-

WAVE CHASSIS MODEL, complete kit com- Send u

prising all components, including set of Lissen
\'alves. Cash or C.0.D., Carriage Paid, 10/3ﬂ
£5/1 ?;6. Balance in 11 monthly pa)ments only
of 10/3.

NEW LISSEN SKYSCRAPER FOUR ALL- l

WAVE: CONSOLETTE CABINET MODEL, Send a

complete kit comprising all components, 15,
including sct of Lissen Valves, Cabiuet and L
Moving-Coil Speaker. Cash or C.0.D., Cax- only
riage Paid, £8/2/6. Balance in 11 mouthly

J payments ‘of 15/-. “

NEW EPOCH MODEL 200, 20CB, or 20GQ

PERMANENT MAGNET MOVING-COIL - Send

SPEAKER for ordinary power.  Class-B or 5 6

Q.P.P. respectively, complele with input ,
Jrausforml rs. Cash or C.0.D., Carriage Paid, only

5/0. Balancein ( monthly payments of 5/6.
W MPLION SONETTE P.M. MOVING-COIL  Send

SPEAKER, with Class "B’ Input Trans- &

former. Cash or C.0.D., Carriage Paid, Jf=
£1/7/6. Balancein 5 month}v payments of 5/- only

NEW BLUE SPOT 99P.M. PERMANENT Send

MAGNET MOVING-COIL SPEAKER, com- p.

plete with tapped input Transformer‘ Cash 5,6
ot C,0.D., Carriage Paid, 5211916. Balance in 1

11 monthly payments of 5/6. Gty

NEW ATLAS ELIMINATOR C.A.25 for A.C. Send

Maing, Class ** B " and Q.P.P. Four Tappings, 5,6

60430 ; 50/90, 120; 1 )0, ‘70 m.a. Cash or C.0.D.,

(.arnage Paid, £2/1 Balance in 11 only

monthl}/' pavments of 5/6

NEw EAYBERD ELIMINATOR, MODEL
D.120 for A.C. Mains. 120v., 18 m.a., and 2 v., Send
0.25 amp. Trickle Charger. Tappings 40/110 1,9

var. S.G., 100v. and 120v. fixed, Cash or

C.0.D. Carriage Paid, £4/5/0. Balancein 11 only

monthly pazments of 1‘(

NEW H.T. ACCUMULATOR, 120 Send

VOLTS, W ., in crates, 5,000 m.a. C ash or 8,6

€.0.D., Carriage Paid, 24/13/0. Balance in

11 monthlv payments of 8/6. only

NEW FERRANTI ‘ CLASS B ""SUPER POWER Send

CONVERTOR. Instantly converts your present Se

set to "' Class B.” Complete with valve. Rm 5 9

assembled. Cash or C.0.D., Carriage P:

£3/3/0. Balancein11monthlv pavmentsof 5/9 only
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F.J.CAMN'S1934 AUTO- “B” 3
S u P E R - s E T KIT “A” ,nors it of First YOURS, FOR

Specified Parts, including metal

K'T “Au YOURS FOR chassis, but less Valves, Cabinet,
Auther’'s Kit of First Speaker.
Specified parts, including Peto-Scott CASH or C.0.D. Ccarriage Paid, Balance in 11

monthly pay-

)

‘* Metaplex ™’ ’ chassis (less valves .
and cabinet). e o _f_?_'_____‘_?____o ments_of 8/6
CASH or €.0.D. Carriage paid, Balance in I1 E KIT $C” {

Kl'r (1] B” -lg

£8:2: o paymlenls of iAs Kit wp but with As Kit “A,”” but com-3
el L L Valves only. i jplete wr(h "Valves and,

KIT #“B” E KIT “C"” ' i GASH or C.0.D. Carriage! ! Cabinet less Speaker. !

As Kit ““A,"” including) tAs Kit “A,” mctudmg, i Paid, { 1CASH or C.0.D. Carriager
valves hut less cabinet. : valves and cabinet. b £6:1:9 s ! Paid, H
CASH-or £.0.D. Carriage! }CASH orC.0.D. Carriagei i LB £7:19:9 '
Paid, i Paid, 3 ;or 12 monthly paymcnts: Yor 12 monthly payments$
£11:2:2 1;‘3.12 7:9 i i . eia. i ot 14/6. i
enfs: lor montkl nts: st mese e rRe e e

Pz mbo,ng!‘l)ylglaym ! + ofngy/(;p_ayme ‘s. Set of Speczfzed Valves . B eijlgrae alt
------------------- axecD ! Camco ‘ Argyll’ Cabinet £1:18:0
KIT BITS You pay the postman. We pay  Amplion Sonnette Class "B" Speaker £1: 7:6
post charges on alIorders overIO/ —

1 Set of Valves £3 e 1 Varley ‘“ Niclet *’ L.F. Transiormer - 7 6
1 British Radiophone 3-gang COnd wn(h " : 1 Bulgin Type ‘““B '’ ‘ Controlatone ' - 5 0
full vision scale, Type €04 - £1 8 6 1 Peto-Scott *“ Metaplex '’ Chassis - g 6
0

1 (Lissen) Set of 3 Iron Gored Coils - §% 17 6 1 Peto-Scott Classic cablnet asillustrated . £1

ALL-WAVE
TWOKIT A’

Specified Valves £1-3-6
Peto-ScottMetaplexChassis
12in. X 7}in. X 2%in.

Balance in
11 Monthly
Payments of 7[6

CLASSIC

WALNUT CABINET

With standard fret as illustrated,. an
ultra-modern design with graceful lines
combining beauty of appearance with
utility and efficiency. The ideal cabinet
for the Home Constructor, in keeping
with present-day set design.. In chosen,
veneered walnut with contrasting sill
covered fret. Front 'drilled to your
specification.  Size ‘inside : 20in. long,
10in, high, 12in, deecp. Takes panel
12in. by 10in. ; baseboard 12in. by 12in,
Cash or C.0.D. Carriage Paid
(less stool). 25/~

STOOL IN VENEERED WALNUT
TO - MATCH (28in. high) Cash or
C.0.D. 25/-. Carriage 2/6 extra.
CLASSIC CABINET AND SYOOL.

Cash or C.0.D Carriage Paid £212 6 or 7/6
Deposit and 10 monthly payments of 5/-.

CASH or C.O.D,
Cariage Paid.

i-PILO’I.‘ "CLASS B B CONVERSION KIT.—Converts . your present
I Battery Set to “Class B ” Amphﬂcnnon Compleie  with all
] necessary companents, inclodizg driver transformer, £ Class B”
output choke, W.B.7-pin_valve holder, B.V.A. Class “B°’ valve, -
wite and screws, ete.  Full-size Blueprinf, assembly hhtmctmns and
L dfagrama, Cash or 6.0.D,, 37/6. DBalance in 7° monthly paymcuts of 5/6.

seal All * Class B " Components end other Parts ra |
€1 wnobtaineble from your local dealer SENT }
Easy Terins Available orders value
We have the largest slocks in the l
cowntry. Orders over 10{- '
Sent Post Paid. '

C.
over 33f-.

e EMan WD T s mMrEn (IETO LTTOwr omree e Smmm men ore

| PETO-SCOTT €O. LTD., 77, City Rd., Londen, E.¢.1. |
Wess End Showrcoms : 62, IIigh Holbern, London, 1W.C.1. i

N NMISCELLAREOUS COMPONENTS, Pnrf;
M Kits, Finished Receivers or Accessories for
Cash, C.0.D., or H.P. on our own systeni of Easypayments. Send R

us 4 list of your wanis. We will quote you by return. C.0.D. Dear Sirs,

orders valm:y over. 10/~ sent cnma[:g and gost cly;arﬂes paid. l Please send ‘me CASH/C.O.DILE. ..ovvvnenninninnss I
NEW GARRARD BADIOGRAM UNIT, Send | 07 o /" r @ittt e |
COMPRISING 2024 MOTOR, Pick-up tone- 7f6 \:ASH‘/HMP /Dmf(’)'(sﬁfe ..... s Baraote Iren) d..
arm with speed regulator and needle cup = . ﬂ
Cash or C.0.D., Carriage-Paid, £4/1/9. Balance ooly YOS 6 e 006150 £ 0 H0g 80 SO0 hE S0 4 o000t A B S o660
in 11 montkly pa}ment&of 7/6. l

Pr. W. 26/8/33. ]

| me— A e e C—— — L,
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WiTH POWER!

ORE and more pover : that is the demand
of the modern radio set. And no baitery
is so densely packed with power as

! the Grosvenor.

by the Grosvenor process,” MERCURY
protecis the all-important zinc cells against
corrosion,  So long do the cells last that, to
use them up, they are crammed with exira
chemicals by hydraulic pressure.
That is why Grosvenor batteries give such
. astonishingly long life.  For shear value-for~
money, try Grosvenor next time, and see¢ for
yourself |

means ENORMOUSLY
INCREASED LIFE

{ MAINS VOLUMEI
FROM ANY
IBATTERY srsn

EAT VERY Low i

{ USE OF

{ CONNECT @
I'TO YOUR SET] |
! witHouT ANY !
| ALTERATION !

L‘......_“.....,.._i_1

& UNIT
spgém_-:p IN ONE

A latest type ROLA Permanent
& Magnet Moving Coil Speaker
with which is incorporated a
complete properly matched

¢ CLASS >’ amplifier.
This assembly when con-
nected with any Battery
Set couverts it fo
“Class B" output,
increasing the over-
all sensitivity of the
set several times,
and increasing the
Power Output or Vol-
ume up to 5 Times!

SEND FOR IT ON 7 DAYS’ TRIAL

Send only §s. for 7 days’ trial, if Qatlsﬁ)ed ray balance in 10 monthly payments

of 7s. 6d. (Cash, in 7 day;, £31

o e e o v s o

SEND g , E
ONLY 6 i
for the '

Famous “ PIFCO ”n
Radiometer
If satisfied, completef
purchase by 5 monthlyg
payments of 2/6 i
(Cash, 12/6.) Tests
everything — valves,l
components,circuit,etcf

FMX DR AR W e e mw gem oo mm sammm mm vsemd

This Rola ¢ CLASS B » SPEAKEE AMPLIFIER
UNIT can quickly and simply be connected fo
any battery set, and is complete with Cossor,
Mullard, or B.T.H, * Class B valve, with full
instructions,

The result of adding this unit to your batters set
wili be equivalent in periormance, as regards
1ichness of tone and volume, to a high grade all
mains set, whilst at the same time retaining
economy in battery consumption. Send deposit
to-day !

E. J. HERAUD, Ltd., Dept. P.21, Number One, EDMONTON, LONDON, MN.18
Brauches : 78/82, Fore St., Edmonton ; 77, West Green Rd., Tottenham ;
84, St. James St., IValthamstow, and 130 Herlford Road, E; 1field Wash.

SERADEX

as specified for the

RESISTORS

“Wireless World Monodial Superhet,”

and “ Modern Battery Four’
o o o

M-75
M-150 1%-2 Watts rating
M-300 3.0 Watts rating

SERADEX GRID LEAKS.

| SERADEX
- RESISTOR.

2.1 Watt ratmg, most values

6d. each
8d. each
Is. 3d. each

d, .25, .5, 1 and 2 Megs,

5d, each.

Hlustrated lists of above and other types free on mentioning
“ Practical Wireless.”

GROSVERNOR

ELECTRIC

TORCHES

priced from

1/6 to 12/6

MISCARLITE

Beautifully made from the new
material MISCANLITE. Very
gtrong, will last for ever, and
tinished in artistie assorted
colours. Buy one now, for autumn
and winter use. All smesand types,

Grosvenor Mercury Batteries
are made in three grades for
every Radio need.

Grosvenor Red Line

5/6 to 11/~
Grosvenor Brown Line

6/~ to 15/8

Grosvenor Blue Lu;e
7/~ ta 20/~

Also Iong-lastmg Crosyen@r
Mercury Batteries for Torches;
Pocket and Cycle Lamps,

GCROSVENOR

Works :

ELECTRIC BATTERIES LD,

2-3 WHITE STREET,
WATFORD, HERTS.

LONDON E.C2

Telephone : METROPOLXTAN 6866 (3 lines).
’Grams : GROBATCOY, AVE, LONDON.

TREVOR PEPPER, WAKE GREEN RD., BIRMINGHAM

SIFAM
ALL BRITISH
METERS

Sifam moving-coil meters fitted in
the new black bakelite flush type
case are now available}in a complete
range of volts, amperes and milli-
amps. Sifamx meters have been
extensively used for the last nine
vears for checking voltages of bat-
teries or eliminators and measuring
filament currents, also for indicating
poor quality due to distortion.
Sifam moving coil meters are
accurate, reliable and inexpensive,
Amps. 1-10. Milliamps 1-500,
Prices from 25/ to 42/6.
1,000 ohms per volt and A.C. Rectifier type
50/~ to 72/6.
SIFAM ELECTRICAL INSTRUMENT Go., Ltd, York Works, Browning
Street, S.E,17.

- Volts 3-500.
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TO STAND SHOW REPORT
(Continued from page 816)

is a neat component which will receive close attention

during the forthcoming scason’and-the remaining L.I'..

components aré already well known, F

STAND No. 42
BENJAMIN ELECTRIC, LTD.,
Tariff Road, N.17.
FULL range of excellent Class B components was
perhaps the most interesting feature of - the
Benjamin.stand: Various types of transformers were
shown, of which two were of the universal type, being.

STAND

Brantwood Works,

easily be obtained.

The well-known ¢ Transfeeda,’” as well as various

types of valve-holders and switches were also to be |

PRACTICAL WIRELESS

STAND No. 50

. France, S.W.1.
° NEW ‘and unusual type of hattery charger was
the..feature” of chief, interest: XKnown as the
* Raradio®’ it is probably the only unit of its
kind on the market, and has been specially designed
t6 enable motor car and wireless batteries of all sizes
to-be charged without any adjustment being requirced.
1t automatically regulates itself to the corrcect voltage
and requires no attention whatever.
The well-known ** Crypto’’ Dbattery chargers were
also shown, and were of chief interest to the service

cengincer and_clectrician:

seen, and proved to"bé of inore than passing interest
to the many home constructors  who looked over this |

STAND No. 43 : . .
DARWINS LTD., Fitzwilliam Works, Sheffield.
A WIDE and comprehensive range of mag-

nets for -all. wireless: purposes’ was
shown on this stand. Various types included
those __for. moving-coil. and balanced ar- 4
mature speakersy gramophone pick-ups, :
telephones, galvanometers, ete. Y

STAND No. 44
REPRODUCERS AND AMPLIFIERS, LTD.,
Frederick Street, Wolverhampton.

THE\ well-known speakers bearing the
" name ‘‘ R.and A’ made a delightful "
setting on this stand, and eomprised the gmall

Bantam, the Challenger, the Victor, and the new
12-inch- moving-iron model. The mew Class . B -
unit and speaker assembly. will, no doubt, encourage
many listeners <to scrap, their existing speaker and
purchase one of these.in order to obtain the hénefits
of Class B amplification plus a good moving-coil
speaker, and this will, of course, lead to an increased
demand for quality apparatus. d

STAND No, 45
BELLING- AND LEE, LTD., Cambridge Arterial Road,
Eniield, Middlesex.
BESIDES the extremely wide variety of connecting
and safety devices shown by this firi, considerahle
nterest was centred round the ingenious ‘“ Clip-on’’
pick-up fitted with track arm and volume control, and
which can casily be fitted on to any kind of gramo-
phone when electrical reproduction is wanted.
" Another item of general interest was the Disturbance
Suppressor. The object of thisis to obviate interference
with radio reception often caused by the electric
lighting mains. The unit actually consists of a pair of
large-capacity fixed condensers connected in series.
Three terminals are provided and these should be
connected to the two mains leads and to carth
respectively.

STAND. No. 46 .
AUTOMATIC -COIL WINDER AND ELECTRICAL
EQUIPMENT €0, LTD., Winder House, Douglas
Street, S.W.1. -
A WORTHY successor to, and smaller Trother of
the well-known ‘‘ Avometer '’ and kpnown as
the ** Avominor,” was perhaps the outstanding item
of interest on this stand. This instrument is not
intended to supplement the larger instrument, hut is
a _cheaper version which is sure to find favour with
those who require a reliable muitiple instrument at a
distinctly reasomable price. The ‘‘ Avodaptor” and
‘¢ Avometer *’ were also well in evidence and attracted
not a little attention. i

STAND No, 47
SLEKTUN PRODUGTS, LTD., Winder House, Deuglas
Street, S.W.1.
THE new Slektun receivers proved very interesting
amongst the smaller Slektun' products which
have proved so popular during the past season. The
two-valve receiver for A.C. mains operation is an ideal
receiver for the listener who desires a choice ot only
one or two stations at really good quality and with
the minimum of trouble from the point of view of
handling and risk of replacemehts- The niew band-
Pass. coils should also be used a great deal during the
conming season.

- STAND No. 49

HALFORD RADIO, LTD,, 39, Sackville Street, W.1.
UNDOUBTEDLY the most intriguing exhibit here

was the recently introduced ‘¢ Tele-control.”
This is, in effect, a complete remote control hy means
of which the receiver can he operated entirely from
any point in the house. The device consists of a
cleverly arranged system of relays whicli are actuated
automatically by the simple. process of selecting the
required station on the scale and depressing a small
knobh. Although soinewhat expensive at the moment,
dus to the complicated nature of its construction, the
unit is extremely interesting and strikes one as being
almost uncanny. Nevertheless, it is free from all
“¢snags > and can be considered as almost completely
foolproof.

A number of high-class receivers were also exhibited
and of these special mention should he made of five
short-wave models which have been esnecially designed
for bhe overseas market, :

The well-known Atlas Mains Unii. Several different lypes
of this Unit are available for A.C. or D.C. mains.

STAND No. 51
S. SMITH AND SONS (MOTOR ACCESSORIES) LTD.,
Cricklewood Works, N.W.2
CCUMULATORS and H.T. batteries made a wou-
derful show on this stand, and the aulragtive
Anodex labels gave a very good indicavion of the
various vatings which were obtainable, from the rmall
680-volt Dbattery to the largest Class B type. The
aceumulators, both of the small 2-volt type and the
large H.T. blocks, were worlhy of attention and
represent very good value.

STAND No. 52
BR'&T‘:VSY;IOROLA CO. LTD., Minerva Road, Park Royal,

IT is rather difiicult to label any. one exhibit as the
most popular on this stand, but it was noticed that
great interest was shown in the miniature speaker
units and in the comnlete speaker with Class B ampli
fier. But loudspeakers of every conceivable pattern,
from the midget to .the large auditorium model, were
on view and no matter what the visitor’s speaker require-
ments happencd (o be he could certainly satisfy thent.

STAND No. 53

HENLEY’S TELEGRAPH WORKS CO. LTD., Helborn
Viaduct, E.C.1
HE new “ Empire Solon ' soldéring iron was the
itein of outstanding interest here, and one which
appealed particularly to set repairers and con-
structors. Straight or anglé bits ean be interchanged
so that the tool is applicable to every type of solder-
ing joh. It has a consumption of only 70 watts, and
can he obtained for any kind or voltage of maius supply.
‘Fhe older “ Solon *’ iron which Has proved so popular
in the past was also shown, and its use was demonstrated
in an interestinz manner.

_Manufactured by EDOC’I,-”II'S complete loud-speaker. and
t Class' B amplifying stage forms ‘a valuable unit for adding
ta an existing low-powered receiver.

LANGASHIRE DYNAMO AND CRYPTO LTD., 94, Petlty

' latter probably proved fo be of
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STAKD No. 54 .
HARLIE LTD., Balham Road, Lower Edmonton, N.9.
POPULAR oxhibit on this stand was the *‘ Fix-
a-gram,”’ a cleverly - designed. unit consisting
of a motor, turntable, and pick-up, which can
be used with any type of recciver. 1t was shown with
hoth elock-work and electric motors and was seen to
be a very attractive piece of turniture, in addition to
ite Deing o most useful and eflicient accessory. }
Other items shown were the Harlie pick-up, various
types of switehes, microphones, automatic gramophone
motor stops, and tone selectors.

STAND No. 55 p \
MULTITONE ELECTRIC CO. LTD., 95-98, White Lion
Street, Islington, N.1.
OMUBTHING entirely new to wireless was
shown on this stand in the form of a
five-valve Class’ B receiver, having two S.G.
stages by which it is claimed that the deaf
can hear. wireless programmes with perfect
ecase. 'This claim docs not only apply to
those who are more or less tcmporarily
deaf, but even to deaf mutes who have
never heard Defore in their lives, Jn
addition to its usc as a normal broadeast re-
ceiver, the instrimment can also be employed
as anamplifier in conjunction with a micro-
phone to enable the deal to hear normal
conversation. This set is undoubtediy, re-
vohitionary and should prove of extreme
velus to thorse who have been deprived the
privitoge of hearing.
Other intcrcﬁ.trin§
Class B unit whirh

exhibits were the new
can instantly be con-

nected to any Dbattery reeciver, the
-populur  Mnititone  tone control {rans-
tormer and a  wide variety of (lags B

transfor mers and output chokes.

STAND No. 56
COLVERN LTD., Mawney’s Road, Romford, Essex.
N.«\'J‘URALLY. the prineipal exhibits on this stand
* were a complete range of Ferrocart coils.  These
were - shown in  cvery type and inm numcrous
canged combinations, suitable for use in almost every
tvpe of multi-valve recciver. An intercating example
of complete tuning unit is one comprising a set. of band
pass and tuncd-grid coils for t\\-o-S.G,.sets, and fitted
with an interesting 4-point switch which gives ** long
waves,’’ ' inedium waves.”” gramophone,' and *“ off**
when set to the alternative positions. A number of
special coil assemblies for modern supcrheterodynes
were also shown, and ihese attracted comsiderable
attention.

For the constructor who is more interested in the
making of simple Det.-L.F. reccivers the new Ferrocart
aerial coil, which is specially designed to give high
seleetivity and {reedom from break-through, proved
a most interesting new line.

STAND No. 57
EVER READY CO. (G.B.), LTD., Hercules Place, Hol-
toway, N.7.
ATTERIES for every requirement were to e
seen on Lhis stand. 1f was noticcable that most
types of ligh-tension batteries were shown in
both low capacity and Class B patterns. © The
greatest interest,
due to the popularity which Class B amplification
has lately achicved.

STAND No. 58 and 60

REGENT RADBIO SUPPLY CO., 21, Bartiett’s Buildings,

E.C.4,
ESSRS. REGENT RADIO SUPPLY €O. were one
of the first firms to produce high tension eliminators,
and their ** Regentonoe '* units have attained a posi-
tion of great popularily with listeners in every part
of the country. 1t was not, therefore, surprising to
find an excellent series of mains npits of every con-
ceivable type displayed on this stand.  Units for A.C.
and for D.C., with and without tricklo chargers, were
very much’ in evidence, whilst a staff of englneers
was in attendance to give free advice in regard to the
suitability of the various units for diflerent kinds of

receivers,

STAND No. 61
A.J. BALCOMBE, LTD., 52-58, Tabernacie St., E.C.2.
HI good range of superheterodyne receivers in
both mains and battery forms attracted inost
attention on this stand. The novel tuning con-
trol,” cousisting ‘of two scales for medinm and
long waves, disposed one on each side of the tuning
knob, came in for much favourable comment, whilst
the distinetive cabinet work was warmly appreclated.
Battery users found the self-contained four-valve
Class 13 set of particular interest, and it was shown in
botlr congole and radiogram tform.

STAND No. 63
KOLSTER-BRANDES, LTD,, Cray Works, Sidcup, Kent.
HRETL interesting superhielerodynes were very
noticeablo on this stand, and they were in
fonr,” gix - and = cight-valve models. The slx-
valver ig fitted with A.V.0. and automatic tone cor-
reetion, whilst the elght-valve set has quict automatic
volume “control, -operated through a double-diode

(Continued on page 821)
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[

TH.E new Dubilier products mark a
great advance in Condenser and.
Resistance design -and will maintain
" Dubilier’s established position as the
. foremost “manufacturers of the highest
quality products, ' at the lowest price
levels. Write for new illustrated book-
let fully describing the new and
unique designs, or inspect them on -
the Dubilier Stand, No. 68, National
Radio Exhibition, Olympia.

 CONDENSERS
' ‘AND RESISTANCES

o

& .
<. Dubilier Condenser Co. (1925) Ltd., Ducon Works, Vietoria Road, North Acton, W.3

VA

WIRELESS

@ this OSBORN
CABINET,

SPECIFIED FOR
F. L. CAMM’S 1934
SUPER-SET

Another proof of the popularity of Osborn .PRICES

Cabi —thi. ew Lltra-Modern dio 3 q
S s e o Eaipdorn  7adio yachined Ready to Assemble, Kit of Patts, Oak 1/6,
1931 Super-et. Size-25ins. wide, 1lins. deep, Mahogany 15/-, Walnut 15/.. Assembled Ready tc
ilins. high. Obtainable in Oak, Malozany or Polish, Oak, 17/-, Mghoguuy £1.0.0, Walnut £1.0.0.
Walnut. ? ’ > Assembled and I’ohshe'd. Oak\ £1.2.6. Mahogany
All Models Carriage Paid. e L:5.0, Walnub £1.5.0.
WRITE FOR CATALOGUE. VOSBORN SUPER ACOUSTIC BAFFLE BOARD.?
CHAS. A. OSBORN, Dept. P., Regent Works 1 Prevents 90 per cent. speakerworry. Any snzel
Arlington St., New North Rd., London, ;‘(.1.’ 1hele cut FREE. 18ins. by 18ins., 3]- : ‘24xn§. by
Tel. : Clerkenwell 5095, Showrooms: 21, Essex !24iDs., 5/-; 30ins. by 30ins., 8/- 36ins. by 36ins., 1
Rd., Islington, NM.  Tel:: Clerkenwell 5632, $11/3. Carr. paid UK.

- BATTERY
CHARGERS

For A.C. Mains
THE SENIOR TWO TYPE N.P.

(illustrated) will charge one to

thirty batteries at once. 1520

volts. at 3 amps. Sliding Variable

Resistance from small amperage—
estinghouse Metal Rectifiers.
For H.T, and L.T. Cells.

Trade  Price 105/
"o 7 Complete delivered.
Other models ‘up to £40
> ° " Eliminators from 57/6
Send for 1933 trade list.
NASH PRODUCTS LTD.
STECHFORD, BIRMINGHAM (9)
BRITISH

~ PEAK

AR

CONDENSERS

Compared with other leading makes,
PEAK Condensets are low in price, but
they are of the very highest quality. Made
by the most up-to-date machinery from the
" finest ‘materials obtainable, they ate repre-
sentative of the very latest developments
and can be relied upon for unfailing service.

PEAK” ARE SPECIFIED FOR

“THE AUTO-B THREE?”
These are the ones yot need ;==

One 8 mfd. Electrolytic, Tyl(a@e “W.? 419

Two 1 mfd., Type “ A4,” 2/2 each
Two .01 mfd., Type “M,” @ 1/- each

WILBURN & CO.,

Wheatsheaf House, Carmelite St., London, E.C.4,
N Tele.: Central 6810, ° 4
Northern Agents: W, Andrew Bryce & Co., Tile St., Bury.

Write for New Complet
Hlustrated Price List “*B.”

SAVE 50°/. ON VALVES

Buy British 362 by post direct from the makers.: There
is a FULLY GUARANTEED type for every purpose. '

Post-Free from

t
;R.c., H.F., L.F., or Det,, 3/6. Power, 4/-. Super-!
{ Power, 4/6. 8.G.or Var-Mu., 7/6. Pentode type, 10/-. i

f Allin 2v., 4v., or 6v. Metallised 3d. extra. ]
i ‘“CLASS B *’ 2v. filament, 7-pin base, 9/-. t

362 arc Non-Microphonic and are defin-
itely as good as any and bettér than most.
They bring you better radio at lower
f, prices. BRITISH ALL THROUGH.

The 362
“Class B”

~—the first 1A.C. MAINS VALVES, 4-volt, 1 amp. (indirectlyl
and most { -Heated). Prices 7/6 to.12/6. Full List post free. 1
successful 1362 UNBREAKABLE METAL Valves (BATTERY!
}’;f“,ff, lmClass a type) will shortly be' released. 1

_________ vt o o o ot e e o )

Cash with order. Cheques and P.O.’s must be crossed and made payable to:—
THE 362 RADIO VALVE Go., Ltd. (Dept. W. 15), Stonecham Road, London, E.5.
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STAND TO STAND SHOW REPORT
(Continued from page 819).

trlode second detector. Two pentodes form a push-
pull ou%put, stage and give over 5 watts signal output.
All X.-B. receivers are designed for use with a screened
‘aerial down-lead for the suppression of electrical
interference, and the necessary equipment for this
purpose was exhibited.

STAND No. 64
Bu&.l};\mo, LTD., Woodger Rd., Shepherd’s Bush,
ALTHOUGH a range of excellent and interesting
receivers was shown on this stand, ome cannot
deny the fact that the pitce de resistance
was the complete television, receiver. This latter
was examined by every keen ** fan,” and proved of
extreme interest. Those who found time to examine
the receivers were pleased .to observe their many
up-to-date and novel features.

STAND No. 65 g
SUNBEAM ELECTRIC, LTD., Sunbeam Rd., N.W.10.”
BE Universal receiver was first introduced to
this country by the Sunbecam Electric, and now

the Midget has heen introduced by the same
firm. Many visitors expresscd surprise at the neat
and- compact receiver which has been developed,
and the stand-
ard of repro-
duction — as
well as could
be judged by
the method of
re - broadeast-
ing which was
adopted —
reflects quite a
‘high standard.
/The Class B
bhattery ‘re-
ceiver . at

proved ex-
tremcly popu-
lar.

STAND No. 66
COLUMBIA
GRAPHO-
PHONE,
LTD., 98-
108, Clerk-
enwell Rd.
E.C.1.
HERE there was a most extensive range of high-grade
receivers and radiograms of all-types, and at prices
to suit any pocket. The new ‘‘ Autoradigram >’ with
automatic record} changing device, and using a five-

A Grampian Midget Loud-speaker. The
cone is only 6ins. oy so in diameter, but il
can handle well over 2 walls.

-

valve superhcterodyne receiver, quite naturally proved -

to be the centre of attraction, and many onlookers
were fascinated by the working of the ingenious
record-changing mechanism. |,

There were plenty of sinaller sets, which obviously
had 2 wide appeal to every class of buyer, whether he
was a mains or batfery user.

STAND No. 68 [
DUBILIER CONDENSER €O. (1925), LTD.,
Works, Victoria Rd., North Acton, W.3.
IT would be almost superfiuous to goint out that
condensers of e¢very conceivable type were dis-
played on this stand, but it might be mentioned
that really useful bLooklets giving comnplete details
of them wcre available. These latter were in great
demand in view of the useful information which they
contained. Many of the older and popular condensers
were shown in new and improved form, and it was
interesting to find that in most cases the ranges had
been extended. Something quite new in the way of

Ducon

non-inductive paper dielectric condensers was shown. |

This was of tubular form and accommodated in a
metal container fitted with a screw-on base ; .once
the base has been attached to the receiver any number
of alternative condensers can be screwed into it
without the use of any tools whatever. This is a very
ingenious feature and one which will have a strong
appeal to .the experimenter. Amnother notable.point
ahout the nmew condenser is that the terminals are
mounted on a domed bakelite top in such positions
that they cannot accidentally be short-circuited
in wiring up.

The well-known metallised resistances were shown
in an improved form, and they should now prove
even more attractive than before. L

STAND No. 69
M%MI&HAEL RADIO, LTD., Wexham Road, Slough,
ucks.
TWO receivers of outstanding interest were shown
on this stand, in addition to several existing models
which are being continued.” The first was the ** Lodex

5,”" a five-valve Class B battery set fitted in the now- |

popular horizontal cabinet and having moving coil
speaker, full vision scale and other McMichael features.
The ** Twin Supervox ’ is the second new set and is
a 4-valve A.C. model with twin balanced moving coil
speakers, one of which is mounted on each side of the
central tuning panel. A horizontal cdbinet is again
useéd :nd ‘the set has two S.G. stages and pentode
output.

STAND No. 70 .

coEI.E,-LTD., E. K., Ekco Works, Southend-on-Sea,
ssex.

“ I'KCO* mains units In types suitable for every

type of receiver were shown on this stand. .

Ag the first firm in this country to manufacture
eliminators on a large scale, Messrs, Ekco undoubtedly
know the requirements of their customers, and their

latest models are clear proof that these have bcen

amply fulfilled.

A large portion of the stand was devoted to a new
range of * Ekco’’ superheterodyne receivers, which
attracted a considerable amouit of favourable com-
ment, There is little doubt that these latest receivers
will become even more popular than the previous
models that have sold during the past few years.

STAND No. 71
MULLARD WIRELESS SERVICE €O. LTD., Charing
Cross Rd., W.C. .
NDOUBTEDLY the most attractive feature here
—apart from the stand and its exhibits—was
the free gift which was obtained by probably every
visitor to the Show. Who was there who did not find
the attractive little fan of the greatest assistance in
Leeping cool? - And who was there who did not avail

themselves of the chance of obtaining one of the neat

little carriers in order to carry away the various
pamphlets and catalogues which were obtainable
throughout the exhibition. ? However, the arrangement
of this stand—in the form of a fortress, attracted
many, and one could see well arranged displays of the
very latest valves such as the variable-mu pentodes
for. H.F. work ;» Class B valves for power output in
battery receivers; screen-grid valves, and so on.
Altogether this was a stand where any type of valve
could be seecn, and .undoubtedly many will make
certain that their next valve replacement- will be
‘obtained by a Mullard product.

STAND No. 72

LISSEN LTD., Worple Road, Isleworth, Middiesex.

IT is really difficult to’ pick out on this stand the
item which proved most attractive. A The kits

sets; the complete receivers, the sundry components,

-all seemed to- hold the atiention, The new super-

‘heterodyne will undoubtedly prove omne of the big |
lines of the coming season, and the new iron-core coils {

willalso prove an important accessory in many reccivers.
The new Skyscraper kit for an All-Wave receiver,
covering short, medium and long waves will also
introduce many to the short waves for the first time.
The 6-stage Band Pass super-het. with automatic
volume control and Class B output at a cost of £11 10s.

i a remarkable bargain and, in_our opinion, this.

represented one of the best offers in the Show.

STAND No. 73 ] I 3
PYE-RADIO LTD., Africa House, Kingsway, W.C.2.
OME mnovel types ‘of Tecetver
displayed on this''stand, and the new Class B
Teceiver was' probably the most interesting, incor-
porating as it does the latest method of L.F. coupling.
Many old receivers were still to be seen, apd thesc
have made a name for themselves in the past and aré
still in great demand.

ISTAND No. 74 47
FERRANTI! LTD., Hollinwood, Lancashire. y

MONGST all the various types of receivers and

- loud:speakers, thej various smaller components

and meters scemed to formw an exhibit of such a
comprehensive nature that one.could only stop and
marvel. The Glocia was probably the high-light of
the complete receivers, and this as well as some of the
other models was also
seen to Dbe obtainable
with a small. electric
clock forming part of
the cabinet. Splendid
répresentative types .of-
loud-speaker were also
seen, and the new
Ferranti Valves, with
the new carton, will no
doubt bhe seen in many
shop - windows in the
future.

STAND No. 75

PORTADYNE RADIO,
Portadyne Works,
Gorst Road, N.W.10.

THE portable receivers

were tastefully -

STAND No. 77 = A
MARCONIPHONE COMPANY LTD., 210, Tottenham
Court Road, W.1.
NO fewer than a dozen different types of receiver
could be counted on this stand, and they ranged
from a small hattery receiver using only 2 valves, to a
multi-valve superheterodyne radio-gram complete
with automatic record changer. Obviously here was
2 set for anyonse, and they rcpresented the last word
in design and workmanship. In addition, there werc
several different types of loud-speaker, from the
simple cone to the large energized fleld moving coil.
All typés of valves were seen, including the new

-Double-Diode Triodes, and the new Class B. The new

Pick-up is also a most interesting model, showing a
great improvement on last year’s design. \

STAND No. 78
ULTRA ELECTRIC LTD., Erskine Road, N.W.3.

HI receivers here displayed were of the very

latest type, and in addition to the super-.

heterodyne principle, automatic volume control and
other modern developments were incorporated. The
cabinets were certainly modern so far as. design is
concerned, and the names applied to the receivers
are’ certainly well remembered.

STAND No. 79
RADIO GRAMOPHONE BEVELOPMENT CO. LTD,
18-20, Frederick Street, Birmingham.
THE 12-valve superheterodyne radio-gram was
undoubtedly the pidce de resistance on this
stand.. Although so many valves are employed many
of them are, in effect, ‘* passengers.’”’ These include,
for instance, an automati¢ volume control valve, a
* squelch * valve, a rectifior, etc. The output utilizes
a push-pull circuit-on the resistance-capacity principle,
and it is altogether a- de .uxe receiver, delivering an
undistorted output -of 6 watts. Other splendid
reccivers on this stand also “showed considcrable
ingenuity and concéntration on detail.

STAND. No. 80
GRAMOPHONE €O,
Road, E.C.1. -
N item of outstanding interest on this stand was
the new *‘ Superhet Sclective Five,”” which is an
all-mains five-valve superheterodyne receiver selling
at the attractive price of 15 guineas. A larger instru-
ment, which proved extremely popular, was _ the
‘* Superhet Ten Autoradiogram.” This is really a
super de-luxe ten-yalve radiogramophone fitted with
delayed automati¢ volume control, tome control,
automatic record changer and mains aerial device.
The cabinet work is most elaborate and of particularly
pleasing appearance, and the instrument is one whicl
will harmonise with praetically any furnishing scheme.
The ‘‘ Supcrhet Portable Six’’. was another recciver
that received close attention by visitors, This is a
hattery set of an advanced vype and has a wavelength
calibrated tuning dial and self-contained M.C. spealer..

STAND No. 81
P"VIVL(!I;s LAMPS, LTD., 145, Charing Cross Rcad,
THE Superinductance receivers formed the greater
part” of this exhibit, although the various types
of rectilying valves, ete., also had an important
position on the-stand. The Superinductance Five is
probably the most
popular of the complete
range and this gives
results almost cqual to
those obtained with a
superhet. type of re-
ceiver. The various
Philips accessories also
attracted attention.

STAND No. 82
EDISON - SWAN
ELECTRIC €O, LTD,,
155, Charing Cross

Road, W.C.2.
HYE cathode ray
oscillograph- was
the centre of attraction
on this stand and was
carefully inspected by,
the many visitors who
are now taking ‘an
interest in television.

LTD., 98-108, Clerkenwell

manufactured by Alrcady familiar to our readers, this is one of the new Igranicore Many were fascinated

this company weré well
set out, and some of
the novelties-were. extremely “interesting. The novel
tuning dials, in which a red linc has to be matched up
to ensure that the station is accurately tuned will no
doubt prove a great attraction to the listecrer with no
wireless knowledge, and it is fool-proof. - The new
Class B receiver was also a great attraction.

STAND No. 76 g
"CROMWELL (Southampton) LTD., 32-33, Brinton's
Terrace, Southampton.
IVE 'new receivers were seen here, and these
embraced a JUniversal (A.C. or D.C.) receiver,
as well as a battery Class B recciver. The 8-valve
super-heterodyne, with automatic volume control and
Class B output, complete with moving coil loud-speaker,
will give many battery users the chance to obtain a
really powerful recciver. The cost is 18 guineas, and
for the same figure one can obtain a powerful A.C.
mains receiver fitted with a 3.5 watts pentode.

dust~iron core tuning coils.

by the wave forms rc-
) produced by the oscillo-
graph of the music being reproduced by the loud-
_spcakers, )

There were also on exhibition a wide range of R.X.
moyving-coil loud-speakers and the well-known -range
pf B.T.H. pick-ups: The former were shown both as
‘ bare’’ units and also as complete cabinet models of
attractive design, F

STAND No. 83
GAER(I}!INGTON MFG. €0, LTD. 24, Hatton Garden,
AMONG the particularly extensive range of cabinets
shown on this stand one was at once attracted
by several of the very latest designs. These included
both consolettes and complete radiogram cabinets
in patterns to sult every taste. One could not fail to
recognise the high-class workmanship which was

(Continued overleaf)
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undoubtedly put into their construction and the fact

that they were obviously- of both sound construction:

and .good appearance was responsible for 2 number of
visitors ‘deciding to use one for his new set,

STAND No. 84. :
GLIMAX RADIO ELECTRIC, LTD., Haversiock
Works, Parkhill Road, Hampstead, M.W.3

UNDOUBTEDLY the most interesting receiver

on this stand was the entirely néw Model
8.4 superheterodyne, ~ This is a four-valve (plus
rectifier) A.C. mains’ receiver and_includes several
novel features. Amongst these one might mention
the balanced band-pass input cireuit fitted with a
special sccond channel interference suppressor ;
illuminated tuning scale with station names and
wavelengths clearly marked ; straight line volume
control ; mains aerial ; provision -for “connecting an
external aerial; adaptability for either
200/250 volts A.C. mains, and an atlractive walnut
cabinet with silver speaker grill.” Numerous other
very up-to-date receivers of diverse types were also
shown and these deserved the praisc which they
received.

STAND No. 85 .
VARLEY (OLIVER PELL GONTROL),
- Kingsway, W.C.2

ECETVERS, as well as small components, were

tastefully displayed here, and it was. really

difficult to find the principal item of interest. The
receivers certainly were worth a thcrough inspection,
but the mains transformers, chokes, ctc., as well as
the new iron-core tuning coils also held a promincnt
position. The new superhet. -undoubtedly held a
premier position in the complete receiver class, but
the complete stand served to show how thorough is
the range of Varley products for the home constructor.
The permeablhty tuncr is undoubtedly a forerunner
of the tuner of the future and no doubt interested every
visitor. The high-class finish on all the Varley products
was most conspicuous.

STAND No.
1GRANIC ELEGTRIG 00 LTD., 149, Queen Vlctorla
Street, E.C.4
HIS was a very tastefully arranged stand, showing
many various types of the new iron-core coil,

LTD., 103,

In addition, new types of tubular condenser were .

displayed and two short-wave adaptors. Amongst
. the many other exhibits were Class B transformers;
standard L.T. transformers; a neat loud- spcaker
chokes ; microphones, cte. The complete range is
very vast indeed, and there was an atnlo\phere of

refinement abont ‘all of the samples shown, and this,-

together with thé well-known nanie, served to convince

many that here were components which could Dbe

relied upon.

STAND No. 87.

MONTAGUE RADIG INVENTIONS & DEVELOPMENT
0., LTD., Beethoven Works, Great Coliege Street,
GCamden wan, N.W.1.

HE new S.G. 4 receiver is the principal model

which this firm has developed for this exhibition, -

and it is a very good little recciver. Iron-coxe coils
are emploved and with the Pentode output valve and
moving coil loud-speaker it represents splendid value
at 11 guineas. Several other models were also to be
scen,

STAND No.

TELSEN ELEcTRIG GO., LTD., Thomas Sireet, Aston,

Birmingham.
ECEIVERS and componenh This sums up the
total exhibit but gives no idea of the vast range
which was exhibited in both-
classes. Switcheg, coils, con-
densers, reqstdnces —_— practl~
cally every component required
for the construction of a
receiver was shown, and the
very latest in design was
included. ¥or instance, the
newjiron-core tuning coil was
shown, as well as the very
small electrolytic condensers
for biassing purposes. The §
receivers also were of modern
design, incorporating all those
features which have been
developed  durlng the past
season. The \vorkmanshlp was
worthy of comment,: and
judging by the crowds Which
always surrounded the stand
it was a most popular show.

STAND No. 89.

COSSOR, A. C., LTD., Cossor
Works, Highbury Grove,
London, N.5.

OME mterestin;z features
were seen on the Cossor
stand, and many werc
attracted to the large scale
model of the clectrode
assembly of thie Cossor Pen-
tode., This gave the visitor
an admirable idea of the work
which is put into a valve,
and many were surprised to
think that so muc¢h could be

The new Six Sixty-

H.F, valoe.
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.100/120 or -

. battery

crowded into
the small glass
“bulb with
which we are
“atl familiar.

sor receivers

ting shaft in
. a glass case
also cnabled
one to sce
every part of
the receiver
and: assisted
in holding the
attention, 1In
addition to
the many new

valves, sundry
components
were alsoto be
seen.

STAND No. 90.

GENERAL
ELECTRIC
¢0., LTD,,
Magnet
House,
King'sway,

ON examin-
ing the
exhibits  on
this stand one

A fine supcr-]‘e’eradyne radio-gramophone
manufactured by Radio Instruments. This
instrument costs £35,

.was first impressed by the new-5-valve mains super-

heterodyne. -Fitted with tone control, station cali-
brated tuning dial and other up-to- date features the
set is contained in a very handsome grained .walnut
cabinet. An 8-valve de-luxe A.C. superhet was also
aninteresting exhibit. It wasshown in both table and
console types, both of which were very attractive.
The * Thirty Three *” kit set for" home construction
proved to be an interesting exhibit and one which
will prove a worthy successor to the well-known range
of ©* Music Magnet >’ receivers that have becn produced
during the last few years.

Three new ** Osram » battery valves werc also the
centre of considerableinterest ;  theseinclude a special

screencd grid one with non-microphonic construction, |

a short base variable-mu and a Class B.

STAND No. 91.
CLARKE & CO. (M/c),-LTD., George Street, Patricroft
Street, Manchester.
ESIDES the wide variety of well-known ““ Atlas ’’
maing units (including special types for Class B
and Q.P.P.) there werc some particularly interesting
receivers shown on Messrs. Clarke’s stand. The most
popular of these were the mains one, type A.4, having
an undistortéd output of 3 watts, and a four-valve
Class B battery set fitted with an excellent moving
coil loud-speaker. R

STAND No. 92.
OSRAM VALVE, Magnet House, Kingsway, w C. 2
TIT Catkin valve was undoubtedly the main attrac-
tion on this stand, and the method of assembly
was clearly scen in the larger models which were
displayed. In addition, the ordinary types of valve
which were seen included some of the newer types such
as the Class B, This latter differs from the majority
of the Class B valves which are obtainable in that an
initial application- of "grid bias is required. It is
claimed that this results in improved results and
greater output.

. STAND No. 93,

WINGROVE & ROGERS, LTD., Arundel Chambers,
188-189, Strand, London, W.C.2
CHE new types of condenser and slow-motion dials
attracted considerable interest. Thenew types of
dial, although shown on many stands at this particular
e\ihlbltlon, call for close attention, and from the
remarks of many of the people round this stand it is
certain that this type of tuning dial will find great
popularity during the coming season. The novel
addition of the air-diclectric trimmer {o
these dials was, in our opinion, the most
important feature of the stand.

STAND No. 54.
CITY ACCUMULATOR €O., LTD., 18-20,
Norman’s Buildings, E.C.1. -

WIDE range of excellent cabinets

was a strong feature of this exhibit,
but a considerable amount of
attention was directed towards -
various types of new receivers
which were on view. These v
variced from a simple thrée-valve
.model, known, as. ‘the
“ Norman Class B Three’’ and
incorporating. a Ferrocart cail, .
to an ultra-medern superhet. The latter is a
four<valve mains instrument, including  the
recently-introduced penta"nd . converter,
variable-mu pentode.and double-diode pentode
second detector. A gramophone amplifier
giving . an. output of six watts.:also merited

The new Cos-,

on the rota- |

“find many purcha&erb
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the keen interest which was shown in it by those
requiring a large output of undistorted record
reproduction.

STAND No. 95, °
8$IX SIXTY RADIO 00 L‘I‘D., 17, Rathbone Place, W.1.
I\T addition to the many different types of valves
shown here the receivers also attracted consider-
able attention, The new types of mains valve will
no doubt prove extremely popular in the receivers of
the coming season, and the Super Five recciver will
This is a really high-class
receiver giving 'a choice of many stations at really
good qualm . -

STAND No. 96.
STANDARD TELEPHONES & CASRLES, LTD., 364,
Gray’s Inn Road, W.C.1,
HE broadcast receivers shown on this stand were
of high quality, and no doubt the A.C. super-
heterodvnea claimed first place. The tyo-Valve A.C.
mains receiver with moving coil loud-spegker will no
doubt prove a good seller durm(* this sedson and is
capable of a reall\ fine parforumce despite the small
number of valves,

STAND No. 9
THE BRITISH BLUE SPOT CO., LTD., 94-95, Rosehery
Avenue, E.C.1.
NE need -hardly remark upon the fact that an
-7 extremely wide range of loud-speakers of both
balanced armature and moving coil types was exhibited
Ly this firm. New lines which attracted a good deal
of well-carried attention consisted of a range of mains
cnergised M.C, units in a variety of types to suit all
kinds of supply mains. In addition to the *“ bare””
speaker units a number of others in attractive and
modern cabinets were examined with keen interest by
the non-con_structional amateurs.

STAND No. 98
TELEGRAPH GONDENSER €0., LTD,,
Road, "North Acton, W.3.
HYE familiar green cases for condengers identified
this stand. In addition to the larger 1ectal-
cased Mansbridge type of condenser, the midget (or
Type ‘“M”’) condensers were also shown, together
with other types of small mica condenser. The total
range—both for reception and transmission—covered a
most comprehensive number of types and values and
in most it was found possible to obtain models with
termiinals for connections. or soldering . lugs for those
who prefer that method of wiring. Some of the special
manufacturer's models were also shown.

STAND No. 99
ORMOND ENGINEERING €0., LTD., Ormond House,
Rosehery Avenue, E.C.1.
PEAKERS, ranging in pricc from 12s. 6d. to
nearly £3 formed one of the principal features
here, and in addition to the models which have been so
popular during the past year some new types were to he
seen.  In addition the rapge of variable condensers
was well set out, and some of the vast range of products
of the Ormond Company were seen.

STAND No. 100
ELDECS .RADIO, .LTD,, 62, Coniduit Strest,

Wales Farm

London,

dio ..
HE Stenode all-mains six-valve superheteradyne
with automatic volume control and electric

.tuning was the principal attraction on Stand No. 100,

and in addition there were several other interesting
types of receiver. The ingenjous Leg Box well repaid
examination and no doubt many listeners will make
certain that this forms part of their equipment during
the coming winter months. ¢ .

STAND No. 101
SOVEREIGN PRODUCTS, LTD., “Soverexgn House,”
52-54, Rosebery- Avenue, E.C.1
MO\'I extensive range of the smaller components
was shown here, and they included nany which
swwere already familiar to the howe-constructor, Such

(Continued on page 827)

For the D.C. mains
user ihw anit by
Telsen  will found
exlremely useful It costs
35/4. and promdcs an .oulpal of
28 milliamps at various voltages.
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[Advertisement Supplement]  Xili

THE BRITISH
RADIOPHONE

RANGE OF

PRODUCTS

RADIOPAKS
Band Pass
Super Het. R.F.
Super Het: B.P.

2 RFE

COILPAKS

BAND PASS
SUPER -HET.
2 RF.

LF. COILS

ALLWARE COILS

GANGED CONDENSERS

SHORT-WAVE CONDEN-
SERS

SINGLE TUNING CON-
DENSERS
SLOW MOTION DISC
DRIVES (5 types)
FIXED CONDENSERS

CLASS “ B’’ TRANS-
FORMERS '

PICK-UPS
POTENTIOMETERS
THE DUOVOL
RECEPTRU

Q.M.B. SWITCHES
VALVE HOLDERS

“«pUSH -BACK” CON-
NECTING WIRE

ETC., ETC.

b- L o

VISIT US AT
OLYMPIA
STAND - - 118

///////

7
)

BRI’TISH RADIOPHONE .

have earned a high reputa-
tion for quality and accuracy.
“ Matched perfection ” is their
slogan, and they live up to it.

The proof of this is to be
found in the fact that few sets
of any importance are de-
signed without the inclusion
of one or another of Radio-
phone “ matched perfection”
components.

Where experienced profes-
sional designers evince so much
confidence the private

constructor can have no doubt
Follow the golden rule for success.

Use British Radiophone com.
ponents and be sure of better
radio. Thé British Radiophone
range for 1933-34 is complete
in every way. And every item
from the latest ganged con-
denser down to the smallest
switch is guaranteed to be
accurate in the highest degree
and of superlative quality.

Ask vyour dealer or write

for catalogue to British Radio-

phone, Ltd.,, Aldwych House,
London, W.C. 2.

BRITISH RADIOPHONE
“MATCHED PERFECTION”




XIV  [Advertisement Supplement] PRACTICAL WIRELESS ‘ August 26th, 1933

The JB. LINACORE....an exceptionally selective band-pass
tuning unit employing the latest type of iron-cored coils.
LINACORE takes all the worry out of setbuilding. Far
more efficient than if home-assembled and far more compact.
Obviates all ganging difficulties. Makes the most of its
super-selective coils by very accurate matching of the condenser
sections. Tunes from 200-550 and 800-2000 metres.

LINACORE gives a 3-valve set a performance compar-
able to a superhet. Complete with volume and
reaction controls and all switching.  Fitted with the
latest pattern J.B. Straight Line Dial. See it at STAND
116, NATIONAL RADIO EXHIBITION, OLYMPIA.

Advertisement of Jackson Bros. (Lomdow), Ltd., 72, St. Thomas' Street, London, S.E.1. Telephone : Hop. 1837.

N TRaDE MARY
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B.R.C.

As Used by Mr."F. J. CAMM

PRACTICAL WIRELESS

1ED AGA

B.R.G. COMPONENT
MOUNTING BRACKETS
Solely specified for
F. J. CANIM 1934
SUIER-SET

Set of 3, Drilled and
Plate-finished.

i

B.R.G. SHORT-
WAVE H.F. CHOKE
Solely specified for

ALL-WAVE TWO

Single layer wound for
lowest possible loss,
Termine{ Connections,

B.R.G. REACTICN
CONDENSER

Solely specified for
ALL-WAVE TWO

with solid di-electric. Posi-
tive contacts, .0002 mid

B.R.C. COMPONENTS ARE OBTAINABLE FROM ALL DEALERS

" In cases of ditficulty send for name and address of nearesi Stockist,

BRITIS H
SOLE DISTRIBUTORS of METAPLEX BASEBOARDS e
Specified in the F. J.CAMM 1934 s;upevr-Se'tand the All-Wave Two.

Dealers are invited to send for latest list of B.R.G: Components and Metaplex Baseboards

BRITISH RADIO-GCRAMOPHONE CO.LTD. PILOT HOUSE, CHURCH STREET, STOKE NEWINGTON, LONDON, N.16

Telephone : Clissold 6287-6288
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CONSTRUCT THE
WESTINGHOUSE

The first ALL METAL
A.C. Mains Superheterodyne
Receiver designed for
the Home Constructor.

Some of the special features are

* WESTECTOR linear second detector . . . .
* WESTINGHOUSE METAL RECTIFIER

for high tension supply

* CATKIN VALVES 3 watts output . . . .

* Automatic Volume Control . . . . . ., . ..

* SINGLE DIAL TUNING . ... . . . ..

| * BAND PASS PRESELECTION . . . . . .
ssaxEmER s s C QU PO Nesmnsnusincasny vﬁy NOVEL RADIOGRAM ARRANGEMENT—‘

a

E Please send me diagrams and 5 ) ) oo

f complete details of the new & last LF. valve used as L.F. amplifier on Gramophone
2 Superhet for which I enclose 1/-. E

 Name . coereeseeieenees e : '! 0 M s ! A N D 32
E Address .ccoviiiiiiiineiiiiiaria, E K i

g £ Full size diagrams and complete constructional details will be on sale on the Stand, or post free 1/-.

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL. CO., LTD.,

Ot ol B O PR b AN e PRA. 26/8/33 82, YO'fk Road, _King’s Cross, London, N.1.

I4NEEESEINGERSRCHNNNNENNRESARNSEN

PLEIITT

-
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STAND TO STAND SHOW REPORT
(Continued from page 822)

jtems a8 the pre-set condenser, fixed condensers
chokes, etc., were extremely popular during che past
season, but several new ones have now appeared.
These included a new toggle switch and iron-cored
tuning coils. Complete mains\ apparatus, and an
electric soldering iron, selling at a really compctitive
rice, also gave an idea of the extent to which Sovereign

oducts have nmow developed their manufacturing
processes. 'The latest product was, of course, the
permeability tuner, which removes completely the

necessity for a variable tuning condenser. It is a fore-

cast of the future.

STAND No. 102
BOWYER LOWE CO. & A. E. D,, LTD,
Works, Coombe Road, Brighton.
'I‘I{E principal feature on this stand wasthe revised
edition of the well-known pick-up, and this was
ably backed up by the volume controls and other types

A neat and moderately-priced receiver by Slektun.

of wire-wound resistances. The Mark IV pick-up is a
magnificent de-luxe affair costing 42s., and it gives a
remarkable output.

STAND No. 103 2
TANé!oY PRODUCTS, 1-7, Daiton Strect, W. Norwood,
8.E.27.
NOT every visitor to the Exhibition wants a
100-watt amplifier in the home, but some of the
amplifiers shown on this stand have been developed
for public address work and social functions such as
sports meetings, dances, etc. This firm does a most
extensive business in this type of catering and at many
open-air. functions the familiar van and_ loudspeakers
may be seen around the field. Smaller amplifiers were
also seen and these will enable really ideal gramo-
phone reproducers to be built up suitable for high
quality domestic purposes.

STAND No. 104
AMPLION (1932),
London, E.C.1. !
A NEW permanent magnet moving-coil speaker
unit of the midget type attracted a considerable
amount of interest. Known as the *‘Sonette’
it sells at a low figure and duc to its small dimensions
it is very suitable for use in the now-popular wnltra-
small sets. Besides this item a pumber of new Class B
components were to be seen as well as a binocular H.F.
choke having extraordinarily good characteristics.

STAND No. 105
VINCE’S DRY BATTERIES, LTD., Works,
Garford Street, E.14. )
PRACTICALLY every type of dry battery was
represented on this stand, and. the trade mark
“Lion” served Lo focus the attention. The ¢
exhibit was very well staged and proved
attractive in showing how many different
types of H.T. battery can be required and
are marketed by a firm who concentrates on
thistvpe of manufacture; 'The special Class
B batteries will no doubt find a ready mnarket
during this seazon.

LTD.,- 82-84, Rosoman Street,

Lion’

STAND No. 106

HELLESENS, LTD., Morden Road, S. Wim-
bledon,, S.W.i9.

'HE well-known batteries have
now been improved and they
appearcd with the new name * Hi- 4 -
Life.”  Practically every type ‘o
of battery was secn here, and the
super types, especially designed for
Class B receivers, etc., were one of
the main attractions,

STAND No. 107
NEW LONDON ELECTRIC WORKS, LTD., East Ham,

E.6.
AS was to be expected, aerial equipment formed the
main portion, of this exhibit, and a new produc-
tion, known as Varial, formed the principal feature.
This is a new type of variable aerial, In addition,
different types of wire for indoor or outdoor use, and
special ingenious indoor aerial were also featured.

STAND No. 108
THE HIGH VACUUM VALVE €O., LID., 113-117,
Farringdon Road, E.C.1. Y
SOME interesting valves were seen on] this stand,
and they included a new Class B valve, as well
as various different types of battery valve. The
PX. 230 is a super-power output valve, delivering
a very large output. These valves are all very reason-
able in price, the Class B valve, for instance, costing
only 10s. 6d., and the above-mentioned super-powcr
valve costing 7s. 6d.

STAND No. 109 - ]
GOODMANS, 69, St. John Street, Clerkenwel]l, E.C.1.
HILST loudspeakers formed the subject of this

firm’s exhibits, the special shallow car-type lond-

speaker was probably the principal item. " This has thc

| chassis formed as part of the entire magoet system and

results in great elecirical strength as well as compact-
pess. Several other _nt:resting types were also scen. B

STAND 'No. 110
VULCO DRY BATTERY €O., LTD., Vulco Works,
London, N.19.
TH‘E large range of bafteries shown on this Stand
attracted great attention. Some of the methods
which were incorporated in the manufacturing pro-
cesses proved of interest, and the new Stag batteries
will, no doubt, be purchased during the forthcoming
season by many battery users.

STAND No.- 111

GRAFTON RADIO CO., 79, Lots Road, Chelsea, S.W. |

HE Television receiver on this stand was one of
the neatest combined sound and vision receivers-
which we have yet seen. Although so small it provides
a really large television image, and the combined
receivers are very well accommodated in the cabinet.
The mirror-drum is utilised as the television system.
Several other interesting receivers were seen.

STAND No. 113

SONOCHORDE REPRODUCERS, LTD., 1, Willesden |

Lane, N.W.6.
THE first Midget speakers were seen on this stand,
and they were certainly most interesting items.
To those who had previously never seen a midget
speaker, they appeared more like scale models, but
they are capable of a really hefty output, and the
association of a field winding on such a speaker is
certainly a clever piece of design work. Allthespeakers
in the comprehensive Sonochorde range were well set
out, and -the centralizing device proved very
interesting.

STAND No. 115

BULLPHONE RADIO, New North Road, Barkingside.
.C. Mains Units, D.C. Majns Units and Loud-
__ speakers formed a major portion of the Bullphone

exhibit, and the new double cone speaker was one of

the principal novelties. Among the many smaller

. components were the R.C. coupling Unit and the

L.F. transformers. A dual-range coil was also shown,

and this sells at the low figure of 4s.

STAND No. 116 1

JACKSON BROS. (LONDON), LTD., 72, St. Thomas
Street, S.E.1.

IN addition to the well-known types of variable

condenser, some interesting new “dials were

featured by Messrs. Jackson. These are of the new
full-vision type, and provide very accurate readings.
The most novel dial is that which incorporates a
travelling pilot-light and so prevents any mis-reading
due to shadows, etc. A special short-wave djal with
two separateratios was also seen, and this costs 6s. 6d.,
and provides the ratios of 8 to 1 or 150 to 1.
STAND No. 117
BAIRD TELEVISION, LTD., 133, Long Acre, W.C.
THE large number of wireless enthusiasts who now
take” an agtive interest in television found
enormous pleasure in examining the very latest kit
of parts for

the home-con-
structed tele-
visor dis-

played here.
The kit was of
the . mirror
drum
from

type
which

A public-address system by Tannoy Products, The neat microphone and stand may clearly be seen,

- incorporates not only a neat electric

a fair-sized picture can be obtained cven in a nor-
mally-lighted room. An interesting variety of older -
types of television apparatus could also be examined.

STAND No. 118
BRV:,Ttl;szH RADIOPHONE, LTD.,
A FEATURE of unusual interest on this stand was
the model of the PRACTICAL WIRELESS “ 1934
Superset,” which aroused widespread interest at
Olympia and which will, no doubt, be extensively
built during the coming season by thausands of home
constructors. This sct-employs the latest model
British Radiophone three-gang condenser which,
although extremely compact, is gnaranteed accurate to
‘within quite mnegligible
limits. Other types of
variable condensers and a
rtange of the latest '’ full-
_ vision *” tuning scales were
also features of more than
passing interest.

A new and excellent
gramophone pick-up was
also on vicw and this
attracted much attention
in view of its many up-to-
date fcatures and almost
‘“ straight line >’ response.
Other interesting compo-
nents] included fixed
condensers, Class B com-
ponents, and a range of
completé *“Radiopak®”
tunin‘z units. Incidentally,
it might be mentioned
that Messrs. British
Radiophone were first to
introduce the latter kind
of unit to the market,
so there is no wonder
that it received a con-
siderable amount of
attention by home con-
structors visiting the
Show.

STAND No. 11970
GARRARD ENGINEER-
ING & MANUFAG-
TURENG CO., LTD.,
17, Grafton Street, W.1.
S manufacturers of the
well - known gramo-
phone motors, fthe stand
was arranged to” display to the besi advantage the
latest type of{automatic gramophone unit. This
motor,
but also’fan ingenious record chanpger. It is built
as a complete unit, and may instantly be fitted

Aldwych House,

The first_all-metal battery .
valve. is is a_ product
of the 362 Valve Company,
and is made under a palfent-
ed process.

" to an existing gramophone. In addition, the pick-up,
1 with or without volume control was also shown,

STAND No. 120
HACKER, H., & SONS., Perfecta Works, Ray Lea
Road, Maidenhead.

A RADIO-GRAM employing twelve valves was the
centre of this stand, and the manufacturers

hold out great hopes from this circnit. It should

certainly attract attention for some time to come,

and it was ably backed up by the severalotheringenious

Hacker recejvers,

STAND No. 121
EDGE RADIO, LTD., Bolton, Lancs.
ALTHOUGH newcomers to the radio industry,
the products of this firm did not by any means
betray the fact. The four-valve Class B receiver was
a very high-class set, and the radio-gramophone
version, costing 21 gns., was certainly a de-luxe
instrument. Matched speakers were incorporated
in the A.C. mains super-heterodyne, and this instru-
ment is of such a design that it is not intended to
make it on mass production lines for general stock.
It will only be made to order.

STAND No. 122
BULGIN & CO., LTD., Abbey Road, Barking.
ONE could have spent a whole day on this stand,
had time permitted, for there were components
of nearly every conceivable pattern well displayed.
Some of the newer lines probably proved most attrac-
tive, and in tbis respect special mention should he made
of a really beautiful novelty known as the * Decorative
Signal Lamp.” Thisis an illuminated statuette, which
can be stood on top of the wireless set and wired up
to indicate whether the set is switched on or off. It is

made in four different patterns, all of which were
much admired.

The new “ Mechanical Colour-
Change Wavelength -Unit* ~also
came in for a good deal of well-
earned praise. Of the smaller com-
ponents, the *“ Controlatone’’ preved
tolbe a popular exhibit ; thisfunit
consists, of course, of la fixed con-
denser and variable resistance
mounted together in a bakelite
shell. It scrves as an excellent
tone control when connected across
the speaker terminals. It may also
be joined in parallel with the primary
winding of an L.X. transformer.

(Comtinued overleaf)
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STAND No. 123
OLDHAM & SON, LTD., Denton, Manchester.
HE Lively-O was the keynote of this stand, aud the
vast range of accumulators-for all purposes was a
most impressiveshow. The patented indicator, show-
ing when the cell requires recharging, is a great feature
of these batteries, and will save mueh trouble due to

the over-running which many inexperienced lisieners |
| the Show.

give to their L.T. battery.

STAND No. 124
BRITANNIA BATTERIES, LTD., 233, Shaftesbury
Avenue, W.C.2.
N extensive range of the well-known ‘ Per-
trix *’ batteries was shown on this stand, and
particular attention was focused on the new large-
capacity types specially introduced for Class B
receivers. Special attention was drawn to the unique
feature of ©“ Pertrix *’ dry batteries, namely, that they
do pot contain sal-axnmoniac, and bave thus a longer
shelf ”” life than batteries of the more usual -type.

STAND No. 125
CELESTION, LTD,, Road,

Thames.

HE different tvpes of matchied dual speakers
} attracted consideralile attention on this stand,
whilst the latest cabinet designs were appreciatively
examined, - Additionally, however, the latest pick-up
was 4 feature of interest and was prominently dis-
played.

STAND No. 126.

London Kingston-on-

f

GROSVENOR ELECTRIC BATTER{ES, LTD., 2-3, |

. White 8treet, Moorgate, E.C.2.
SPLENDID range of batteries swas shown on this
stand, and the patented method emploved by
the firm tends to prolong the life of the battery to
guite an appreciable extent. The new types of heavy-
discharge battery, produced especially for Class B
types of receiver formed one of the additions to the
existing rauge.

STAND No. 127
PARTRIDGE, WILSON & CO., Davenset Works,
Evington Valley Road, Leicester.

HE npumerous items for mains requirements were |

a great feature on this stand. The name Daven-
set is, of course, very well-known in this eonnection,
and from the smallest mains transformer, to the
fargest charging equipment, the apparatus exhibited
was of high quality.

STAND No. 128 and 128 i
WHITELEY ELECTRICAL RADIO CO,, LTD., Radio

Works, Victoria Street, Mansfield, Notts.

HE Microlode was probably the high-spot of the

exhibition. Although so reasonable in price, g

speaker incorporating the features which form the basis
of the Microlode was bound to attract attention, and
we venture to suggest that this will Le a really star
geller during the coming season. In addition to this
model, however, the other W/B speakers created
intem}e enthusiasin, especiatly in respect of the cabinet
wodels.

STAND No. 202
OSBORN, C. A., Regent Works, Arlington Street, N.1
'A REALLY splendid range of cabinets was seen here,
and the new radio-gram. cabinef represents really
splendid value. The great point is, of course. that these
cabipets are obtainable in ap unassemubled form for
those who would like to assembie the cabinet at home
and carry out the finishing process of polishing. In
addition, the cabinvts are obtainable in an unassembled
form, but wunpolished, or absolutely cowmplete and
polished.

STAND No. 203 ~

SHAWNDEL TOOL €O., 99, Regent Strest, W.1
,INGENIOUS coil-winding machines formed the main
4 portion of this firm’s exhibit, and although they

. interested the manpufacturer primarily, they gave the |

lay visitor some idea of the ingenuity displayed in the
machinery which is used for winding the various types
of coil which are used in wireless receivers.

STAND No. 204

. BRITISH PIX €0., LTD., Pix House, 118, Southwark

¢ -Street, 8.E.1.
SPECIAL feature on this stand was the display of
the famous ““ Pix *’ invisible aerial, which consists
of ant adhesive insulated strip that can be secured round
the wall of a room to provide an excellent indoor aerial.
Being made in a variety of colours, it ean be made so to
harmonise with the surroundings that it becomes
almost invisible. Additiopally, there was the well-
kuown ‘‘ Pix " selectivity device which is connected
in series with the aerial lead-in. A full range of vatves
fairly recently introduced by this firm was also to be
seent, and was exmuined with interest,
STAND No. 205
GRKAH:M FARISH, LTD., Mason’s Hill, Bromley,
en
IT was interesting to find that this well-known firm of

wireless manufacturers have now turned their |

attention to tuning coils, and these were shown in
tvpes suitable for every kind of receiver. Another
entirely new and extremely good component was the
“* Zelos ’ condenser. This is ap air dielectric one built
in a particulariy rigid steel frame and baving a readity
adjustable spindie which can be made to project any
distance to suit alternative operaving dials; it also

PRACTICAL WIRELESS

enables any number of condensers to be ganged together
with the greatest of ease.

Readers of PRACTICAL WIRELESF will be interested
to note that this condenser was used in one of our
* Show '’ sets, the ©* All-Wave Two.”

Yet another new Graham Farish line is a compléte kit
of parts for an efficient aerial-earth system:. Known as
the ** Aeroficlent * aerial outfit, this comprises a length
of aerial wire, lead-in tube, ** Gard " lightning arrestor,

a ' Filt "’ earthing device, and the necessarv insulators. |

Selling at 6s. 6d., this cutfit was a very popular line at

The Camco Oxford Pedestal Cabinel,

STAND No. 208
RADIOLAB MANUFAGTURING GO,, Sandridge Works,
8t. Albans. .
THE ingenious testing set manufactured by this
company was certainly worthy of a few minutes’
careful examination. It is built into a neat case and,
in addition to the panel whieh contains meters, sockets,
terminals, etc., a space is left at one end for {he accom-
modation of soldering iron, pliers and other tools. which
might be necessary to the service man or the keen
experimenter,

STAND No. 207
BRITISH EBONITE CO., LTD. Nightingale Road,
Hanwell, W.7. .

AN extremely wide range of coil formers and small
ebonite parts were shown on this stand, and these

were favourably criticised by thousands of amateurs

and experimenters who are interested in the construc-

tional side of wireless. There were, of course, a large

number of panels in various finizhes.

STAND No. 208

RIST (1827) LTD., A., Waveney Works, Lowestoft.

THIS stand was principally of interest to the manu-
facturer, since the exhibits consisted chiefly of

wires of all kinds, battery cords for commercial re-

ceivers, and small bakelite parts.

STAND No. 209
BRITISH THOMSON-HOUSTON €O., LTD.,
House, Aldwych, W.C.2
ELI«;CTB,IC gramophone motors were the items of
interest here. I the last ¥ear's models (which
are o be continued during the new season) were shown.

Crown

Another neal Bulgin signal device

§ wmetal instead of the more usual paper,

~ August 26th, 1933

Thess included the “ Truspeed ™ with syuchronows
mechanism, the  Golden Disc”’ induction Cype, and
the very popular * Universal””  An eptirely uew
model. the ™ Truspeed D.C.,”" was also shown.  This ix
sgitableﬁflﬁr use on 10 or 200-velt D, maiss, snd sells
at 67s .

STAND No. 210

SEABROOK BATTERIES, LYD., 9205-207, Bediord
Aveaue, Trading Estate, §ivugh, Bucks
‘QEABROOK ” wireless batteries in all types for
L both H.T. and G.B. were the main exhibits

this stand. A pew pocket-lamp battery, fivted with

wireless terminals, was al=o shown.

STAND No. 211
MAINS POWER RADIO, LYD., Broadway Works,
Eastern Road, Rovmiord, Essex.
A WIDE variety of muins units and battery chargers
formed the exhibit here. The units wepe of
atitaective design and appearavce, being enclosed in
pressed steol containers which were bronze fnished
he full range of ellminators shown coversd all A.C

{ and D.C. reguirements and many of the A.C, models

were also fitted with trickle chargers.

STAND No, 213

SOUND SALES, LTD,, Works,
Junction Road, N.19.

THE most noticeable exhibit on this stand was 4 now

M.C. speaker incorporating an catirely pew

system of cone suspension. 'This was in two forms, cpe

of which was for use as a speaker purely and simply.

awhilst the other was intended for converting an

ordinary hattery receiver to a class B instrument
Cathode ray television apparatus and a widp range

of maitus trapsformers were additional exhibits of

Interest.

STAND No. 214
THE 362 RADIO VALVE CO., 415, Mare Street,
Hackney, E.8.
HE first all-metal battery valve formed the centre
of attraction on thiz stand, and soms of the
examples of valve construction scryed to show how
the wireless valve is rmade up.  Although at the
moment only the wore popular two-volters are heing
produced by this company, we understand that in the
fortheoming season several mains valves will be put on
the market.

STAND No. 215
CHORLMEY RADIO ELECYRIC, LYD., Arras Mills,
Rochdale Road, Manchsster.
NUMBER of ** Triotron *’ (lass B components were
in evidence on this stand. Obe of the most
interesting was a speaker compdete with a neat Clasa B
unit. A separate Class B unit assembied in a bakelite
case also attracted attention.

STAND No. 216

PETO AND RADFORD, 50, Grosvenor Gardeax, 5.W.1.

A COMPLETE range of ** Dagenite " acewmnulators
in both H.T. and L.T. types figured most prom-

inent}ly on this stand. The reést of che exhibits consisted

of special aecuinulators of various patterus for use by

service engineers and charging stations.

STAND No. 217 )
TELEPHONE MANUFACTURING CO,, LTD,, Hollings-

worth Works, West Dulwich, 8.E.21.

HE new ** Hvdra' condensers were one of the

principal attractions om this stand, and although

these have in the past been well-known they have
Leen of foreign origin. The new arrangeinents entered
into with the German eompany will uow enable these
condensers to be manufactured in this conntry by the
Telephone Manufacturing Company, and in addition
to the types which were exhibited it is proposed to
manpufacture the complete range required for modern
wireless practice,

STAND WNo. 218
BIRMINGHAM SOUND REPRODUCERS, LTD., Clare-
mont Road, Old Hill, Stafts,
IGH-POWER swplifiers tor halls and public address
work were the chief feature and the ** Dual Path
Console ** delivering an output of either 30 or 60 watts
attracted consideralde interest.  Other exhibits
included an eight-valve superbel receiver, and inter-
esting band-pass wireless chassis and a full range of
mains transformers and chokes,

SYAND No. 219
LAMPLUGH RADIO, LTD., 177, Foleshill Road,
Coventry,
TllE “*Pimpani-Tone *” speaker batfle was the centre
of this exhibil. This is un unusual type of bafile,
inrorporating several new features, the cone being of
A very full
range of ‘‘Silver Ghost ©’ speakers and ** Farrand
inductor speakers were also ghown in conjunction with
a pew ‘* Antistat '’ aerial interference eliminator unit.

STAND No. 220
AERIALITE LTD., 10, Amber Street, and 17, Hanovsr
Street, Manchester,
HY. outstanding exhjbit on this stand was & new
aerial wire, kpown ag the ‘“ Levenstrand *° which
consists of eleven strands of copper wire insulated with
a double covering of the specinl ** Acriulite ' material,
Undoubtedly the most interesting point {p connection
with this acrial wire i3 that every sample is supplied

Tremlett Growe

| with a £200 jusurance against lightning.

(Continued on page 830)
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!?hE W.B. TYPE P.M. 4A.
« MICROLODE ”’ LOUD-
SPEAKERS

An Entirely New and Clever Departure
in Loud-speaker Design. \

)G (G 1
Tl ) S () A { ()

HIS
designed to

been ~ -carefully
eliminate one of

the greatest bugbears to the
amateur and home constructor—that
of accurately matching the output stage of
the receiver to the speaker. This latter
difficulty has recently become most acute,

‘speaker - has

‘because of the extended use of Class B

and Q.P.-P. amplification, with the result
that with the ordinary types of speaker
several different output transformers would
be required to enable one to match up the
speaker to more than a single receiver.

GUR: COMPETITION !

Closing Date Aug-
3Ist.  There s
still time to enter
for our competi-
tion, See page
705 of last
week's issue.

Eere is one of the 59
jngenious New W.B.
Speakers which we
are offerng as
prizes. . Note the
switch-arm ,which
enables perfect
matching {o be ca:- -

tied out in an in- S
b oo N

stant, It has teen
specialy selected.-for F. J. Camm’s 1934 Superset. &\
Messrs. Whitzley Electrical Co. have

removed this difficulty entirely by intro-
-ducing the ““ Microlode.” This is actually
a new and excellent spealier with the addi-
tion of a universal output transformer with
which almost any ratio can be obtained in
‘an instant, and any output stage (whether
it should consist of an ordinary power valve,
a pentode, a Class B or two triodes or
pentodes. ih - Q.P.-P.) can quickly and
accurately be matched to the speaker.
Three connecting terminals are provided
and there are two brass arms which can
be moved over nine tapping studs con-
nected internally to the transformer wind-
ings. When the speaker is to be used with
a power or pentode valve the outside
terminals only are used and by. suitably
adjustinz the tapping arms the necessary out-
-putratio can beobtained. Allthreeterminals
are used with a Class B or Q.P.-P. set, in
which case the centre one is joined to H.T.
positive In the usual way. Again, by
moving the arms, any required ratio can
be chosen in a second. A small chart is
attached to every speaker to indicate the
correct tapping points for various ratios

“ "and the proper one can easily be calculated

-when the impedance of the output valve

*i§ known, since the speech coil impedance

is given as’'3 ohms.

| Our 64-page IMastrated List for 3d. will tell you how, and show you

MICROFOSES, Lid., 26, Clerkenwell Road, E.C.1.
b 9. B

~ PRACTICAL WIRELESS

PROOF OF LEADERSHIP

Evident in every page of the wonderful New
Catalogue No. 153 (N) now ready for distribu-
tion. Bulgin have spared no cffort this year to
present to wireless constructors .the lasgest and
most up-to-date range of quality products ever
offered by any componctit manufacturer. Centains
full details of

Sixty-Fout Price Reductions

and a new

28.p. TEXT BOOK & MANUAL, giving
valuable technical information and diagtams.

Also full information on

Numerous Brand-New Lines

including New Switches, Remote Conirols, H.F.

and L.F. Chokes, Class B Components, Decorative

Signal Lamps, Bakelite Knobs, Anti-interfercnce

Units, Colour Change Units, Valve Holders,

ctc., etc.

ASK FOR CATALOGUE No. 153 (N).
Enclose 2d. Pestage.

A. F. BULGIN & CO., LTD., ABBEY RD,
BARKING.

London Skowrooms: $-10-11 Cursitor 8t., Chanzery Lane, E.C4

Everything Wireless supplied on lowest

terms. Prompt delivery duaranteed.
Price iist free on request. T
TSTAN KEW COSSOR, MODEL 341, MELODY g
pages MARER Casb Price £6:7,0. | /_
And 11 monthly payments of 11/4.

¢ ERGINEERING OPPORTURNITIES ** (s a 250-paze Hand-
book that has been prepared after years of patient search
foto the possibilities of various Engineering Careers. 1t
shows clearly and definitely the way in which yon may carve
out a successful career in your choeen branch of Engineesing,
_irrespective of your age, education or experience.

Among a host of other things, It outlines Home-Study Courses
tn ali branches of Civil, Mech., Elec., Motor, Aero., Wircless
and ¢ Talkie ** Ebpgineering, and shows the way to pass
AMI.C.E., AMIMechE, IEE, AMIAE, MIM.T,
@.P.0,, Matricalatiop, Civil 8ervics and other Examinatlons.
‘¢ ENGINEERING OPPORTUNIIIES * is a nique Hand-
book that you shoald most certainly read. snd for your
copy to-day.—FREE of any cost.
British Institute of Endineering Technology.
§_380, Bhakespeare Houxse, 29/31. Oxliord Streei, Londo 1L

MAKE A RADIOGRAM OR GRAMOPHONE

NEW BLUE BPOT 99 PERMANENT
MAGHET MOVIRG-COIL UNIT.

“The most Moving-Cofl —P» 5 —
at the Exhibition.”

Cash Price £2/19/6. And 11 monthly payments of §/6.

| “CLASS B” KIT, consisting of Multitone driver |
trans. and output matehing choke, Comsor 240 B
valve and special valve holder. Free Instruction
book with every order. Cash Price £1/15/3 or
8/- with order and 8§ moathly payments of 5p, !
12 EXIDE W.H. BIGH-TENSION AC-
CUMULATORS (120 volts, 5.000 M/a.). _y /
The cheapest and best High-Tension =
Supply where Mains are not available.
Cash Prico 23/16/-. Aud 11 monthly payments of 7/e
ALL CARRIAGE PAID. QUOTATIONS BY RETURN,
To avoid delay will customers kindly send fir payrieni
toith order §

LONDON RADIO SUPPLY

5% 306 306 X06 30€ 30 48 XIE0% 20€ J0€ 30 306 € 20X 306 206 306 ¢ 6 X6 3K 6 K

FEJ0E X8 206306 08 JEXE 8 3 06 206 206 206 206 0% 206 306 28 206 26 X6 3¢

a great varlety of 8pring and Electric
Motors, Turntables, Tone Arms,
Soundboxes Horre, Youdspeakers,
Pickups, Cabinetsy hinges, lidstays,
door-locks, knobs, handles, and
catches. Also Receivers, Kits, com-
plete  Gra h b ries,
Bprings, necdles, and repair parts atil

lowest prices, wholesale or retail. =

COMPANY

“The Baral ungy G, 0 50 W1 11.0AT LANE-NOBLE STREET-LONDON.E-(-2
Loundon, E.C.1. 3
MICROFU

wetse |  MTAGNUM 255
ALL-WAVE TWO CHASSI18

FEIRE fd L Tbe Pure Gold Film of the Mictofn “ Llows’®
1 FUSE 64d. : under overioad before the wite has even time
| BEOLDER 6d. ¢ to gt warm, epd guarantees foll proteclion.
LCompIete 1/-1 Aleolutely reliatle. 100% British.
—————— Folder * N glves full technical details

<G

BB vad e

FITTED WITH 3 TERMINAL STRIPS,
GREY CELLULOSED FINISH
AS BPECIFIED BY THE DESIGNER

Have you had particulars of
MagnumShort-wave Adaptors,
and list _of latest short-wave
stationa ? Free on request,

PRICE

5/6

Telephons - Clerte, 404

CHARGING. WITHOUT MAINS

Thousands are charging -thelr own accumulators, why don't yoo?

“TONIC™ trickle-charger Kita keep two-volt accuranlators fully

charged. Jdeal for rumote districts. From 7/-, postage 8d.
particulars, stamp.

Fuil
WILLIAMS. Netherend, Cradlev, Nr. Rirmineham.

BURNE JONES & CO., Ltd.," Maguom " Hoase;
286, Borough High 8t., London, 8.E.1. Tdl.: Hop 0257 & 268

R\

T
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\I ormer. for
A “Class B, Pen-°

\ tods, Po\yer or
‘Super Power,

FOUR-

STIEAL . Write. NOW
i?h?dg a4 }-3 i forNew Llst

De Luxe -
P,M.M.C. Speaker. Equipped with high cobalt content
Magnet Employs _ entirely new. 5\=tem of _Cone
mounting, ., ellmmatln all un PSlrablc resonanpes
‘Extreme sensltlwty vith full Bass response gwes
per[ormance in the hlghest class.

BLYMPIA, AUG. 15 to 24

'FOUR-SQUARE Auto P.M.M.C.
‘Speaker for portable receivers.
Unique design embodies entire
chassis in magnetu‘ system, Diam,,
63”. Depth,” ONLY 23 Price,
inéludmg Universal Ratio Trans-
fo;mer, 217/6.

W1‘elephone Clerkenwell 3838 & 3839,___

FIT THIS
ELECTRIC
CLOCK

: 2 [ NO MAINS NEEDED!
mmsznmowos \7 %m KEEPS CORRECT TIME?
U-SHAPED BAR NO WINDING?

Works oft small battery lasging 12 months, or can
be plugged into G,B. battery without aﬂeccmg Trecep-
tion, Uses practically no current, Fits into hole
‘33in. dia, in any panel up to 3in. thick. Easy to
fix—no screws required. . Only = .

Sin, from front. of panel to back

of case, Swiss movement, Hands

set from frent. Nickel - plated [

bezel Useful addition to any A

.RIVERSIDEMI‘G co., Ltd,, Fa—1 ~ =
Dept. 21, Crisp Roa,d COMPLETE WITH BATTER)
- - Hammersmith, W.6. 3
Telephouve : Rlvermde 6592 POSTAGE G0

THE ELEMENTS
OF WIRELESS
‘By RALPH - STRANGER

This book is indispensable to every-
“kody who wants to understand the
working of wireless receivers; . The
author, who has the remarkable gift of
explaining highly technical matters in
perfectly simple language, starts with
elementary principles and covers the
vhole field of wireless reception, both
from t}le theorepical and practiéal

! points -of viéw,

Qb{amablg atall, Bgokmllcr,s, m by p;g,vl
rom ~George -Nempesi L,
: Souihampion Street,, Strand, «ﬂLondon,

d *

Fitted Trans-

STAND_ TO STAND SHOW._ REPQR’I
(Continued from page 828)
STAND No. 221 G
BRIDGER & CO0. (R. 0.), No. 4, Factory, Shelford Placq,
Stoke Newmgton. N.16.
SERIES”of ** Granfona’
‘the whole of this stand and’it was amazing to

’ speaker cones occu}ued~

observe, how many dlﬂerent cones were axallable i

“The ** Grantona *’
tities to. meet the lequlrements of the trade.
STAND No. 222~
LEbTR]cAL MEASUR}NG INSTRUMENT 0., LTD.,
55;~ Cartington “Streét, N.W.L. -
COMBINED testmv instrument, ]\no“n
“CSet Analyser w’as " the most prominént
exhibit. on the J‘ Emco *' stand, but numerous other
measuring ipstruments- ﬂnfi meton mado under, the
trade names of “Lmlcol and “\\ ates,” were also
to"be seen. ¢
STAND. No. 223 i
MAGNAGORE LTD.,
Road, Holloway,)\l 7.
N extensive range of transformers of both mains
and L ¥, type= inclnding some newly-introduded
Class B co"mponent.s were dmplaved A number, of
neon” signs; “intended for use by dealers, were also’
being demonstrated.
STAND No., 226°
THE 362, RADIO VALVE ¢0., LTD,, 415 Mare Slreei,
Hackney, E.8.
HL most interesting exhibit here was an ontlrc]v
- niew, battery valve,el\nonn as the **‘ Toledo,
made in.a tubular methl sheath. ™ The valve is said to
be practufa 1y unbréakable and is of sieall dimengsions.
‘+"As full: rarige “ofiglass bulb, valves, including S.G.
power; Cqub “B and rectxﬂers were also shown,

STAND ‘No. 228

Magnacore Wofks, 85 Alsen.

| VANDERVELL, C. A, LTD , Well Street, Birmingham.

VERY complete range of batter1e< was shown
. hére, although there “was little to sce in the
way of new desxgns The NGM5 was a new season S

as the.

Cones ‘are. of special éamless con--
structlgn and are bemﬂ produced in tremendous quan-

productlon and remysented splendld value at 9= 6d. -

‘STAND No. 229
ADEY PO‘I’RVTABLE RADIO; 99, mnrtlmer stree! Regenl
~-Stpeet, W.1. .. .
PORTABLE sets at all prlces from £3 1/5. 6d.
© Lo -£T5 15s~wereshown here, and ‘thefe was
,obviously a type for every need.  éso-called * Self-
couphnn‘ ' yalve was ‘also. on view' which the makers
claim has consxderably improved the effectiveness of

| the™ Radio-Hat 2 used by the police in many pants of

the country.

1 STAND No. 230
ACTON- BATTERY co., I.TD., Dorland House, Regent
Street, S.W.1
IGH ten.swn batterles in three dliferent‘,

capacity ~ratmgs and sold” ynder -the respec-
tive names of ““ Cynthex,”” * Eltax > and ““ Gold-Seal,”
oceupied a con51derable amount-of space.on this sband.
A range of speecial “ Power-plas ” batteries, giving an
ouf;put of 35 m.a., was also shown and is made for those
who require to operate a powerful receiver and who
‘have no mains supply.
STAND No. 231

ECONASIGN €O0., LTD., 137, Victoria Street, S.W.1,

THIS stand ' was of prmclpal interest to “traders

who require stencil ' sets for the making of
-showeards and small advertisements. :
STAND No. 232
SINCLAIR SPEAKERS, 49-50, Twyford Street, N.1." -
AN ‘extensive range 'of moving coil speakers at
very- reasonable prices was on view. - Pairs of
dual-matched speakers at the attractive price of 56s:
were also shown, as well as a chrome steel magnet
speaker at 25s.
STAND No. 238 |
UUVOL!ON ELEOTRlcs LTD., Park Crescent CIapham
Park Road, S.W.4,
OVING coil loud-speakers comprlaed the
L complete exhibit on * the Nuvolion stand.
The last year’s modéls are being continued and were
all -on view, whilst two new P.M. models were also
shown. The special one-piece’ seamless cone and

| speech coil feature was well demonstrated,
{.8TAND No. 240

ELECTRO “DYNAMIC ~ GONSTRUGT!ON 0., [ LTD,,
733b, Oid ‘Kent Road, S.E.15.
“HE recently mtroduced high tension comerbel
. for use with motor car batteries, and which
is specially designed for rece‘§s1ng into tlie fioorboards,

was.the-item. of maip-interest here, .It. was.shown'in

with different out,put latlngs.

I | STAND No. 231~

GHLOR|DE {ELECTRICAL STORAGE 00., LTD., Exlde
.- Works, Manchester.
ERE was to_Dbe secnamost e\term\e range of
dry batteries of types suitable for every
purpose.’ The high tension batteries are made iin
yarious types, known by different coloured tr1angl ;
and are suitable for dlschmrge rates from 6 fo 20 mj 11-
amps. Acgumulators of all kinds for fixed and portable
sets were also to be seemn.
STAND No. 242
MILNES RADIO CO.; Victorja Works, church street
Bmgley, Yorks.
HEBRE “were no mew models shown here, but

| four alternatiye types for 6 or 12 volt batteries and -

i

the, ‘existing ‘twpes - of H.T. units were well

demonstrated. As most readers are aware, the Milnes

units consist of a number of alkaline accumulator cells

which are mounted in cases fitted with series-parallel

switclies which enable. them to be charged from the

L.T. accumulator.

STAND No. 243

R, C. & WILSON ELECTRIC, LTD., 51, Whitcomb

Street, Leicester Square, W.C.2.

ALTHOUGH the collection of exhibits on this
stand covered so many different itgms, the

self-feeding soldering irbn “was probably the most

noticeable | to the homemomtructor The method ot

The new Telsen 7-pin valveholder.

holding a stl(k of solder and so lea\ ing one hand free

‘to hold a wire or other item which is bem<7 soldered i3

most ingenious and does not cost a Iot of money,
At 10s. 6d. for a 60 watt iron, with an additional 3s.
for the self-feeding apparatus, thls represents a really
plendnl accessory for domestic use.

STAND No. 244

[

"BOTOLPH RADIO, LTD., 2, Ravenscourt Square, W.5,

MOSTxe omprehcmlve range of sets at all prices

were arrayed on this stand They ranged frem

a simple_ ** Chummv—de Tuxe ™ S-valver at 4 gaineay

to a lu\ury * Social ** model superhet at 40 guineas.

The latter is an elaborate piece of furniture embracing

not only- an efficient receiver, but also a cocktail
cabinet and an electric clock. .

STAND No. 245
KENSINGTONE, LTD., 196, Upton Lane, E.7.
WONDERFUL variety of wircless cabinets
formed the Kensingtone exhibit, and speecial
prominence was given to a number of floor stands
suitable for accomodating table receivers of all the
Dbetter known makes. Auother innovation was .a
‘walnut, electric playing cabinet for converting any
ordinary table receiver into a complete radiogram.

STAND No. 246
FILM INDUSTRIES LTD., 60, Paddington Street, W.1.
NEW * Baby” public address equipment took
pride of place on this stand. This censists of
"a. moving coll microphone, self-contained battery-
driven Class B amplifier and a permaunent wmagoet
horn-type loud-speaker. It is claimed that this
apparatus is capable of giving clear veproduction of
speech over a range of 500 vards.

STAND No. 247
RADIALADDIN' 46, Brewer Street, W.1.

STAND No. 248

TELEGRAPH CONSTRUCTION AND MAINTENANGE
LTD., E. Greenwich.

SPECIAL types of alloy used in the coustruction
of modern transformers formed the printipal

feature on this stand, and the remainder of the exhibit

was prmupallv of interest to the manufacturer,

STAND No. 249
EARL ENGINEERING & ELECTRICAL co, 1323
“~ Much Park Street, Coventry. . e
OME 1nterestmg loud-gpeakers were scen on this
stand, and in addition to the more orthodox
types .of chasels, the newly-patented Tarl chassis
bracket, upon which is mounted a volume control,
formed the main feature.

STAND No. 251
GRIPSO CO.,-32, Victoria Street, 8.W.1.

ALVEHOLDERS, self- lockm" ‘tags, conhectors nml J

sundry other small items founed the subject of
this firm’s exhibit and some interesting features were
noticed.

STAND No. 252
RAWLPLUG co., LTD Rawlplug House,cromwell Rd b

T

STAND No. 253
‘POWERTONE PRODUCTS, 88a, Cromer Strest, W.C.1.
HE interesting portable receivers scen.on this
stand, possessed several noveltle ~and -attracted
great attentlon The prices were (.Clt’lln]\ moderate.

STAND No. 254
SHALLESS &.EVANS, Tranqull WOrks. Tranquil Vale,
Blackheath, S.E.
FINE range of mains receivers was seen on this
stand, and the method of mounting. the parts
on the metal chassis left no roem for complaing. The
all mains 2-valver will no doubt prove one of the leading
designs next ‘'season, and the Class B battery receiver
will enable many listeners to obtain good_quality,
combined with large powers

- il
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| 'provide perfect volume control. The S.P.4

- ‘and a quarter watt type, and is fitted with
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TWO NEW ~MULLARD -
VALVES

Some Interesting Details Concerning
the New High Efficiency Screened
Pentode for H.F. Work, and the Class
B Valve Prodiiced by ithe Mullard
Factory.—By W. J. DELANEY.

Ja—) (-

‘.u_-u'_»n-u-u‘-u‘q.-'

P24

| (- -

HE screen-grid pentode differs from
the ordinary screen-grid valve only
by the -addition of a third grid,

situated * between the anode and the
screening grid. It is'not provided with a
terminal, butisinternally connected to the
cathode. (The valve is, of course, at the
moment only obtainable for mains use.)
This extra grid acts in a very similar
manner to vhe -extra grid in the ordinary
'L.F. pentode, and, generally speaking,
.the H.I. pentode may he used in any set
at present employing an S.Gi. valve.

How it Works !
‘v’ In the ordinary S.G. valve the screening |
prid limits feed back between anode and

grid which is due to the inter-electrode |

‘¢apacity. Unfortunately, the valve does not
het asit should, and it has been found that
in addition to the anode receiving the elec-
tron stream from the cathode it emits
Gertain electrons (due, no doubt, to theheat
which is genérated) and this emission—
known as secondary emission—passes baclk
to the' screen. The extra grid in the
pentode acts as ‘a barrier or trap, and
conveys this secondary stream of electrons
to earth. Therefore, it is apparent that
much greater amplificationis possible, al-
thotigh it is impdrtant to remember that
the impedance of the valve is greater than
that of an ordinary S.G. valve, and there-
'fore the maximum amplification- will not
be experienced unless the coupling is of
suitable high impedance.
to note that the amplification factor of the
new V.P.4 (which is one of the new Mullard
H.¥. Pentodes) is 5,000, a figure which has
never before been achieved in any type of
receiving valve. This valve is of the
4 volt 1 amp type, rated at 200 volts for
the anode and 100 volts for the screening
grid. The grid bias voltage:may be varied
between 1.5 and 22 volts in exactly the
game manner as-a variable-mu S.G. valye to

1
!
!

js a similar valve, but without the variahle-
mmu characteristic and is intended primarily |

‘for use as a first detector ‘or "frequency |

changer in a superheterodyne receiver,
{ :

'The Class B Valve
! The Mullard Class B valve is of the one

a .2 amp filament. It is therefore justly
described as an economy valve and has the

additional advantage that the driver valve |

may he of the ordinary general purpose
type requiring an anode current of only
1 milliamp or so. The standing anode
current of this Class B valve, when operated
at the -correct working point, is only 3
milliamps, and on the average signal
‘which is heard from the B.B.C. stations
‘'working on maximum volume, the average
current of this valve will only approximate
4 milliamps or so. Jt will be seen, therefore,
that the standard H.T. battery may be

‘employed with a receiver using this type |

of Class B valve, and the drain will be

no greater than with a standard power}

() ) ) S () - )

It is interesting |

5

OVING COIL SPEAKER

now 't-:oni[.;é.ré for
PRICE |

Ferrantirecently introduced the Class
@ “B” Speaker Amplifier—a complefe
stage of Class "B " amplification
combined with special NEW P.M.
MOVING COIL Speaker.*

Its instant and phenomenal success
was due in no small measure to the
speaker, which affords reproduction
of exceplional brjlliance and faith-
fulness over a wide range of fre-
quencies.

This speaker_is now available.separ-,
ately in two forms; Model M5,
without transformer, and M5T with
multi-range transformar to meet all
normal needs.

For the thousands oficritical listeners
- who have believedihat, hitherto, a
low price involved foo "great a
sacrifice in quality of performance,
this new Ferranti speaker will prove
of exceptional inferest.

MODEL *Ms MODEL MsT
‘without Quiput  with Transformer suit-
Transformer, able for Ordinary

Power Valve, Super
PowerValve, Pentode,
or Class *B.""

Price 30/- Price 37/6

- *CLASS “B" SPEAKER AMPLIFIER.
_Complete with Valve, 84/
Withou! Valve, 70/~

Aitractive Modern Cabinet

lor above 35/"

It will take its place at STAND No. 74 ai
Olympia {also Stand No. 38 at the Scollish
National.Radio Exhibilion, Glasgow), along
with the full range of lhe wotld-famous
Ferranti Speakers.

RRANT)

! FERRANT! Ltd, HOLLINWOOD, LANCASHIRE
London: Bush House, Aldwych, W.C.2,

e |

valve.

ANNOYING_!
IFIT’S YOUR
SWITCH

. FIT THE
“BUSGO” SWITCH

and ensure perfcet switch cop-

SET CRACKLING IS

each tact I There is no’contact point
jo tarn round, and when you
1/3 #¢switch on » you have contact
Post = liko & power switch.
Pree; They are as cheap as tho inferjor
‘type, but far superior in operation
Patonted.

From your locad dealer or

BUSBY & ©O., LTD. (Patentees)
Dept. P:W.y PR]OE 8]1"-1 BIRMINGHAM

Rogd.

“EWEBEC”

Trade Mark
The Wonderful

New Universal

COIL FORMER

Ideal for home constructore. Buit-
able for all wave lengths, No
slotting or drilling required. Make
your own coils for the publshed
circults at half the cost and double
the efficiency. Numerous un-

Eoucit;sclt tcstll;:’olnln‘ls. 1 ,3
omplets w: B~
etructions and wirlng dluglams.p Price ca,
Terminals 1d. each. Tlxing brackets with screw 1d.
28 D.8.C. wire 2 oz. 1/-.

FuBRl particulars 13d, stamp. Of all good wireless
dealers or direct from the Patenlces & Manufaturers®
THE EVINGTON ELECTRICAL MANUFACTURING CO..
BECKINGHAM ROAD, LEICESTER.

Pal. No. 369733

TRADE ENQUIRIES
SOLICIZED
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sists of four

SCIENTIFIC S.W. CONDENSER
A new " EDDYSTONE™ ‘production with

special Isolex endplates, soldered brass vanes.

a screengd and insulated non-inductive pigtail =

and i?ie;l“fornall short-wave use. . NEW GOMPONENT
35 m.mfd. . 6/~ 100 m.mfd. .. 7/~ ]
€0 mmid. o 6/8 150 mmtd .. 76 LIST NOW READY

mitters, [t is made of vitreous porcelain

to all present insulators for

[ £ 5 kel . :
: Ia:;i;gegi?lnglass insulating tube. Overall i‘;:;g‘éi’;gée 1sbayne\~:‘ 'E‘SB’{F‘[ = l
- ’ " PRICE 2/6 STONE " whichisfarsuperior
Sole Manufacturers— h}ilgh—freqpepcy work, its L]
STRATTON & CO. LT:D., BALMORAL WORKS, BIRMINGHAM, characteristics ouly ~being

LONDON SERVICE DEPOT—

This choke is wound on
a special Frequentite
hollow former and con-

honeycomb coils spaced
apart so that the self-
capacity is exceedingly

ow.
PRICE 2/9

MANY INTERESTING NEW SHORT WAVE COMPONENTS
—By EDDYSTONE

FREQUENTITE
SHORT WAVE H.F.

small

MULTI-WAVE SWITCHED COIL UNIT Y
his unit gives five wave-ranges, covering
from 12/85, 220/540 and 1,100/1.900 metres.

It carr-;a;fes'th'ree separate windings and forms

Th'. . dLO‘z L]:(’)SS dLE?D-}iN - - the peffect tuning inductance for an all-wave
is lead-in has been developed to obtain t.

efficiency in this component for use with ngsEQ%%%ll‘{;E I‘?I{,E > PRICE 35/~

short-wave receivers and low-power trans- VALVEHOLBER

excelled by fused Quartz.
P o s o bhicevs SHORT WAVE COMPONENTS
WEBB’S RAD!O STORES, 164 Charing Cross Rd., W.C.2 ~  5.pin .. PRICE 1/8

HOME
BATTERY|
CHARGING

You can charge your accu-
mulators in your own
kitchen—quickly, efficiently
and cheaply. Simply instal
a Heayberd Home Charger,

connect it to the mains and to the accumulator
which, in a short time, is fully recharged. Moreover, besides the saving
in cost and trouble, your accumulator is always kept at the peak
of efficiency—never over or under-charged. Two models are avail-
“able for A.C. mains. Both are enclosed in handsome metal cases with
safety plugs and sockets and are ready for immediate use.

MODEL AO.2 Charges 2, 4 or 6 volt Accumulators at & amp. 35"+
MODEL AQ.3 Charges 2, 6 or 12 volt Accumulators at 1amp. 42'6

Should you prefer to build your own Charger, send for a copy
of the Heayberd Handbook which gives details and circuits,

- —-SEND COUPON TO-DAY—— STAND 16—RADIOLYMPIA

1 enclose 3d. stamps for latest EHlandbook ﬂ
“ Mains [Power for 3jour Radio’—
packed with new hints and blueprinis, efe.

Mr. e, D00 00GEA00 f I
Address oo PSP AT Uy S T 1

R T Ty Crheraaae Pruc.l
10, 'FINSBURY STREET, LONDON,
- B.C.2

§. One ngi,nq_tg fromstlg:iﬁ:;ggtﬂe Underground l

AN INTERESTING GIFT

Type R-1:
NOM. RATING, 1-WATT

To prove the superiority of our “ B.AT.” (Best—After—Test) BRITISH-
MADE FIXED RESISTANCES (3, 4, 1, 2, 8, and 5-WATTS)' we will send
Free and Post-Free to applicants mentioning this Journal, our 2-ColourArt
Booklet, 2nd ENLARGED EDITION, 16pp., entitled :

“OHMS LAW WITHOUT TEARS"”

A Complete Treatise, with Circuits, Simple Formul®, Voltage-Dropping
and Current-Carrying Charts, “ ABAC,” worked examples, ete. 1t tells you
all you ought to know about the * mysteries ” of Volts, Amps, Resistance
Values and Watts-Dissipation as applicd to the use of Resistors for Radio
purposes. The edition 1s limited.

ALSO—
DOES YOUR

SET SUFFER i

FROM “HUM-M-M”

Do not let your reception be spoiled by objectionable Mains HUM-M-M-M,
This can be either veduced to an extremely low level or entirely eliminated,
by the-use of our Type HD-30 “HUMDINGER "’ (Regd. No. 508,368). '
The cost is- insignificant—only Half-a-crown. Full & instructions, with
circuits, with each. Obtainable from all good dealers, or direct in casc of
difficulty, Explanatory leaflet frée on request.

CLAUDE LYONS, LIMITED,

76, OLDHALL STREET, LIVERPOOL.
40, BUCKINGHAM GATE, LONDON,; S.W.1.
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A Reply to ‘¢ Grid Leak **
Sir,—With regard to the trolley-bus
interference in Nottingham; I think it is

only fair you should publish. the other

side of the matter. The reason is not. far
to~ seek. No way of suppressing ‘the
interference has yet been found which 1s
effective on.the ‘long wavelength of our
local National Transmitter 5XX. The cost
of equipping -106 buses is,very high, and
as only a partial cure would be effected by
the coils at-present on the market, it 1s
only natural that the Corporation are
waiting for the report of the Government
Commission on the subject, and the intro-
duction of a satisfactory stopper coil.
When the latter are available steps will be
taken.—W. ‘Hicks (Nottingham).

Shori-Wave Reports *Wanted

Sir,—Our client, Mr. J. F. W.~de Kort,:
of Bragaweg 34, Bandoeng, Java, Dutch.

Tast Indies, would be glad to ‘receive
reports on the reception, in this country, of
his short-wave transmissions. His station
works every working day from 23.45 till
.00.15 G.M.T: on a-wavelength 49.02 metres.
Call PK1IWK Bandoeng, Java, D.E.IL
Announcements are, in Dutch and English.
—W. R. Evererr (London, E.C.).

Ferranti Ropes Them In

Sir,—1 read in the daily newspapers
that millions of listeners were disappointed
when an attempt was made to relay a
broadcast interview with Amy and Jim
Mollison from New York on Friday evening,i
July 28th.

It may interest you to know that I heard
every word of the five minutes’ broadcast
with perfect clarity, and was astounded and
greatly disappointed when the announcer
apologized for the distorted conversation
and complete fiasco.

"My set is a Ferranti 3-Valve Console, |

1931 model. -
Yours faithfully,
(Mys.) ——
[The above i3 a copy of a letter recently
received by Messrs. Ferranti, Lid. It will

probably wnterest some of our readers.—ED.} {

The ‘¢ Featherweight Four »

Sir,—I wish to thank you very much
for the co-operation and interest you have
shown in advising and helping me to
construct my portable. ,The Featherweight
Four is the best portable I have constructed
for good volume and tone, and I can recom-
mend ‘it to anyone desiring ‘first-class
results for little cost.—W. GREEN (London,
W.C.).

f

From an Overseas Reader

Sir,—Thanks for your letter, and vefy-

many thanks for my copy of Encyclopzdia.
I must say it is quite beyond my expecta-
tions. I was 'in Perth yesterday and:
brought my copies of PRACTICAL - WIRELESS

up to date, It is certainly a practical paper-|

The Editor does not necessarily agree wiih opinions
expressed by his correspondents.

and worth its weight in gold. I am sending
you under separate cover a copy of a
wireless. paper published in Sydney, as it
features,a new superhet circuit which I
thought. would be  of interest. I much
appreciate the. constructional articles in
PracricAt. WireLEss.—A. H. WiLson
(Bagsendean, W. Australia),

Neon Lamp Cireuits
Sir,—1I" wonder at some future date if
-you will kindly let us have some theoretical

diagrams of -output circuits with a neon

lamp arrahged for television.—L.. J. D.

 (Eatlsfield). (Yes—ED.)

Double-Diode-Triode Three

SIR,—I am writing to ask if you could
publish a version. of the double-diode-
triode three, and include reaction and a
mains energized speaker, and to specify a
metal chassis that could be supplied ready
drilled. I have never built a set before,
but I have been reading. PRACTICAL
WIRELESS for the past nine months and
I think I could construct such a set.
is cheaper to build from components here
as the duty on them is only 20 per cent.,

-while -it is:70 per cent. on completed

receivers. Wishing - your paper every
success. — PATRICK SHERIDAN (Arva,
Ireland). - %

CUT THIS OUT-EACH WEEK.

DO YOUKNOW?

—THAT mica has a dielectric constant of 6
as compared with a value of 1 for air.
—THAT one horse-power is equivalent to
746 watts. i
—THAT 300,000 divided by metres will give
you the frequency of a station in kilocycles.
—THAT 300,000 divided by the number of
kilocycles will give you the wavelength of a
station in* metres.
—THAT the ‘new short grid-base variable-mu
H.F. valves enable a small grid-bias battery
to be employed.
—THAT some interesting experiments may be
carried out by burying various -lengths of wire
and employing them as an aerial.
—THAT a meter may be employed. to enable
you to watch a receiver working on the auto-
matic volume control principle.

- —THAT serious results may arise if you

~ overload a fixed condenser.
—THAT overloading a condenser often results
‘in an, effect similar to a short-circuit, hence
the above remark,

. .. NOTICE.
The Editor will: be pleased to consider articles of a

- practical nature suitable for publication in PRACTICAL

WIRELESS, Such articles skould be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself res ible for ipts, every efforl will be

made to return them if a stamped addressed envelope

18 enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
(#oé éVeumes, Lid., 8-11, Southampton Street, Strand,

meg to the. rapid progress in the design of wireless

. apparatus and to our efforts to keep our readers in touch |

with the latest developments, wé give no warranty that

apparatus described +n our columns is not the subject

.of letters patent,

It |

UILD AN
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EELEX

SHORT-WAVE

CONVERTOR

CHASSIS

INTO YOUR

NEW SET -
A

(=]
(=T = )

A E'ﬁuux -nuPES\N%wAVL (_uu(-amx('n ‘
{ il .Ii 14 R

When you build your new
receiver; make it an’all-wave
set by incorporating an Eelex
Short-Wave Chassis in the :
circuit, You will then be
> able to receive short-wave
stations from  America,
Australia, and other distant
countries. There are various
types obtainable for Mains or
Battery receivers,

DUPLEX CHASSIS

Single valve chassis supplied with
Duplex coil. Price £1,15.0. Othet
components extra,

For further particulars send for free
leaflet No. EE6.

J.JEASTICK 2 sons

Eelex House, 118, Bunhill Row, London, E.C.§
"' " 'Phone: Metropolitan 0314 (6 lines)
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* to men whe
want careers

in the sign language
of the
Broadcasting Room

this. symbol means

‘““Announcement.”

" The I.C.S. Radio Courses cover every ‘phase

of radic work, from the Lequlreme;ﬂs of the:

vouth who wishes to make wircless engineering
his carcer to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry  is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be I\ept with it.
Our instruction includes. American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the mdustr;

T OUR COURSES

l Included in the I.C.S. range are Courses
dealing with the Installing of Tadio sets and,
in particular, tvith their Se1v1cmg, swhich to- da)

intimately concerns every wireless dealer and

his employecs. The-Operating Course is vital

to master.y of operating and transmitting.
There 'is _also' a Course for the Wireless

Salesman. This, in addition to inculcating the

art of salesmansmp provides that knowledge :

which enables the salesman to hold his own
with the most technical of his customers.

_We will be pleased to send you details. of
Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
-—the information you require will be forwarded
at once.

_——.———_——-—_—.-———.————,—

lnlernatlonal correspondenee Schools, Ltd.,
Dept. 94, Internationdi -Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me Iul1
mformatlon about the Courses I have marked X
" I COMPLETE RADIO
1 RADIO SERVICING
I RADIO EQUIPMENT
Y1 RADIO SERVICING AND SALESMANSHIP
T WIRELESS ENGINEERING
I1 WIRELESS OPERATORS
i W
Name.,vivne.vwenn srsesesnon st stes ABEicue e

AGAIESS 1 o SV ad 0 iw v v in g o g e

THE «EELEX” SHORT. |
WAVE CONVERTER.

An Efficient and Inexpensive Unit

with which any S.G. Receiver can

Easily and Quickly be Converted into a
Short-wave Superheterodyne.

200w QDL e (M S R ) S ) S| ) OB

O far as we are aware, the “Ilelex”
short-wave superheterodyne converter,
made by. the old-established “wireless

firm of Messrs. J. J. Bastick & Sons, was
the first instrument .of .its type to be put,
on the market. Since its introduction
some few' years ago-it has earned a truly’
enviable reputation “for “its’ sound design:
and high “efficiency. - It has been referred
to in thesc pages before, but in view of the
wide interest now being shown in short-
wave reception by our readers we are taking
this opportunity of again recommending
it to those who wish to participate in world-
wide short-wave reception without going to
the.expense of a new receiver speelally made
for the purpose.- The unit is parblculaﬂy

‘(lﬂo-ﬂ-n-ndg

compact and is supplied «in = a  neat

cabinet of attractive appearance. With
the single highly efficient coil supplied, .
it will cover the two wavelenoth ranges

| of fronr -15 fo, 30 fand from 28 to 160

metres. . Actually these two bands include

i pmctlcally every powerful S:W. broad-

casting statxon and  every amateur trans-
mitter in ~the world,- but where other
ranges . are reqmred they can be.
obtained by the simple process of changing
the eight-pin plug-in coil for one of another
size which is supplied by the makers at
slightly extra cost. Tuning is remarkably
easy and even the beginner will find no

{ difficulty in bringing in innumerable short-

wave stfmons

At the. price 6f 025 6d. (less valve) this
converter represents a sound investment
for anyone wishing to parficipate in real
short-wave reception,

The Eelex short-
wave 8-pin reversi~
ble coil and base.

) The Eelex

short < wave

converter
" chassis.

() e il () S )

- “B” Input
. DriverTrans-

BEN/AMIN

RADIO PRODUCTS

Consttuctors realise that the ulti-
mate success of their circuits
depends almost entirely on the
quality - of component used in
assembly.
made by - skllled ‘craftsmen  are
necessary ; components made by
engmeers who have' a thorough
grasp of modern Radio require-
ments.

Twenty years \g
accumulated
experiencein
demgnmg Movmg Coxl Speakers has
gone into. the ‘production of Mag-
navox Speakers, and we believe them
to be the best that moxney can buy.
Iustrated is the = Senior” Per-
manent Magnet Model, Type 252.
Price. . £3 3. 0. 5 -

Standard-Model -
Type 254.
Price £1 17, 6.

former~-For
use with all
types of circuits
and valves.

Tapped to give choice of overall ratios
1% to 1 and 1 to 1. Price 10/6. g

The 7-pin Valve

holder — Made
of highest quali-
ty black bakelite
with special self-
cleaning - con-
tacts. Fitted
with soldering
tags and easy
witing  termin-
als, which are
reversible  for
under - chassis
wiring. For Class “B?”

and other 7-pin
valves. Price 2/-. o

Data Sheels are available giving full parlmr!ars

of the complete Benjamin range of valveholders,

transformiers, chokes dnd  Muagnavox Mams-
energised Speakers: b

BENJAMIN ELECTRIC LTD.,

Tariff Road, Tottenham, London, N.17.

Benjamin and Magnavo?r
" Pagenits and Registered Desxgns

*Geod * components -
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LET OUR .TECHNICAL STAFF SOLVE
TO e —YOUR PROBLEMS

P RT W TP T TP TIT S0 T B OV I

B ‘ ! The coupon on this}
‘ : page must be attached ;
% ] J a . to every query. e

it a postal reply 1is

= ENQUIRIES

ZX 7] . - I .
dressed envelope maust ; 8 h l St
be enclosed. Every b 0”? kc nlca a
-query and draubaing

ich is sent must bear ; |
';;.’L name and address of the sender. Send | design in a book, you may have used 5 wooden chassis
yoar gqueries to the Editor, PRACTICAL instead of a metal.one and so omitted the earth return
WIRELESS, Geo. Newnes, Ltd, 8-11, | lead. -
Southamptan St., Strand, London, W.C.2.
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(3 Suggest alteralions or modifications to listen to the local stations the results are quite satis- | ponths or 9o because it has ‘“ dried up.” The active
factory and might even be called ideal. When, how- | cleinents in the battery copsist of zime and a cemi-
ever, 1 turn up the reaction siightly to reach out, the | Jiquid material. As has alrcady been explained in
set howls. 1 have definitely traced this to L.F. howling, | these pages the latter part of the cell evaporates—
although 1 am unable to see why it should do so. 0an | slowly, it is true. Therefore, although the battery
you offer any suggestion 2 ’—(F. J. §., Barnet.) does not become used up it ceases to become active..
The most probable canse of the trouble is the value | 1t should, however, lasi longer than threec months,

commercial receivers.

(4) Answer queries over the telephone.
Please note also, that all sketches and drawings
which are scnt to us, should bear the mame
and address of the sender.

1 D (-G () G () D {1 | |- ) au-{ - | () S | | S-{ -

i GRID-BIAS BATTERY - 2
vt 1 1 1 e ez - s | frOm $he condenser is pegligible. The size of the spark s | should like you to clear up a small point which
‘ § | will depend, of course, on the value of the condenser. | has been worrying me for some little time. In the
| i SPECIAL NOTE i In a dry atmosphere, the condenser willt hold its ;::utrstehoi studbyingbhcﬂu the valv; t‘!orks’ll:?:g as:i::
vi A s jon to the charge for a longer period. To carry out a more at the grid-bias battery is used to apply a 1
1 ?Z:t‘;;ﬂlt "éi,;i‘&&ﬂéi rse;ieiz'es izt'i;:;{.lg:::ie&oonly i eﬂicigénh test, con%ecb a high voltage, say, 200, to a otential to an L.F. valve, but that the circuit for this
i for the solution of problems or difficulties voltmeter through a .25 megohm grid-leak, and note attery is incomplete and consequently no current
3 arising .from the coostruction of reccivers the reading, if any. Then connect the condenser | flows.” I can follow this more or less, but it seems to
. deseribed in our pages, from articles appearing to he tested in place of the leak. If the reading is } me that the battery should never need replacing if this
3 in our pages, or on-general wircless matters. g less, then its resistance is propgrtxonately more than | is the case. In !'"{ own set | have found that the
' We regret that we cannot, tor obvious reasons— ! the leak. battery does not I'a!s three months. Can you associate
3 (1) Supply circuit diagrams of complete § ! these two facts ? '’—(A. L. K., Hovnsey,_N.)
i multi-valye receivers. ! L.F. INSTABILITY L [ The facts are pot difficalt to, 1econcile, A. L. K.
i (2) Suggest altcrations or modifications of My receiver, which is ol conventional design | Firstly, it is true that mo current is taken from the
' receivers  described in ‘our comteni- although built more or Yess from my own knowledge, | orig battery, and therefore it does mot  wear out.’
i poraries. . suffers from the following peculiar fault. When | Secondly, your battery needs replacing cvery three

- ) —

- of the grid leak and condemser. Try the effect of | and therefore we can only assume that you have
AMERICAN NOMENGCLATURE . | placed your battery rather close to a valve, or the "
Lt ‘1 have ha|:| an“A':nerioian ':ﬂdtlo set 319: it puzzles | = ' receiver is in a warm, dry position. Al d{y lbnt.teties -
i me very much just how to set it up. ere are six | 2 ¥ | should be kept, as far as possible, in a ccol place.
valves v;:clt the wir(igg |:)a%s inc this(Biashio}nt:’s(IB!ed) ' DATA SHEET AN"' 49. B2 ¥ g
A—, (White) 90—, (Black) A— C—, (Brown —, | 1 ; ch week and paste it in @ notebook, INDOOR AERIAL INEFFICIENCY
(Yelfow) 45—, (Green) G—. The reading here is | § Cut this out each week and pastei 41 have erected an indoor aerial but can onl¥ got
different and | have asked a few who are, like myself, | 2 OPTIMUM LOAD VALUE FOR very poor results. 1 used a good thick wire, § think
% at-a loss, hoping someone of your staft can solve the | |  VARIOUS TYPES OF PENTODE. about 22 D.C.C., and it runs round the picture rail for
4t problem for me. Also what kind of accumulator | 2 Optimum a total length of about 25 feet. Gan you suggest how I
il would be best, as | think myself that a 2-voit would be | | Manufacturer Type Load might improve the results. 1 can hear the local
il of no use.””—(G. D. Catrine, Scotland.) 2 ) (Ohms). faintly, but na other stations.””—(8. M. N., Cardiff.)
7 In America the following letters indicate the type 220 HPT 17,000 The acrial is no doubt badly screeped by water
of hattery :— - [ 220 PT 7,500 ¥ | pipes, electric light conduit or similar earthed metal
; A.—L.T. accumulator. COSSOR 410 PT 7,500 . in the walls. In addition, a wire of this nature should
B.—H.T. Battery. - PT 41 8,000 ¥ | not be sunk into the picture rail. Muech better results
X C.—Grid-bias battery. {PT 41 B 8,000 are obtained when the wire is held at least one foot
You must find out the veltage of your valves to MP/Pen. . 10,000 away from the walls, and, furthermore, it should not
kmow the type of accumulator te use. As you do PT 2 17.000 be turned to form various angles. A straight short
Dot give, us the type numbers we eannot help you PT 125 - 91000 ' wire will often prove more efficacious than a long
here.” We feel surc you will find it-quite easy to connect MARCONK OSRAM|{ PE'4 [ 7500 wire which winds round three sides of a room. Try
this set up'now you.know to which hatteries the leads f MARCONIL OSRAN 1\ apT 4 - 87000 a shorter wire running direct from the set to the
should be taken. DET 8,000 further point of the room (disregarding appearances
: z : H F / ) 2 | for the time belng). If you find this works efficiently
}\ TU",‘ABLE HUM i v ' Pen. 220 17,000 ' you must contrive to utilise a similar arrangement
ii } have recently buiit a mains three-valver, S.G., | 3 Pen. 220 A 7,500 ¥ | upless you are content to have the wire showing. A
Det. and L.F. stages. All parts are of good make, MAZDA AQ/Pen. 8,500 *§ | further scheme is to run the wire vertically to a floor
‘and the mains side is well smoothed. In addition, each | ] DC/Pen 10,000 £ 1 above.
stage is efﬁcientlx decoupled. [n spite of this, however, DC2/Pen. 10,000 i
when | tune in the London station I get a teerible loud | S 5 Y | BIASING A MAINS VALVE
hum.. This only occurs on the London station, itad the ! I %}} 22 A 1;,889 i i} am huilding up a mains set hut I have come to
fi set is quite silent all_over the dial. Can you explain | £ .00 oo PM 24 A 10’008 2 | rather a difficuity. The valves are all ot the indirectly-
this, and perhaps indicate a cure7”’—(R. B., Edmon- | | ! - PAM o4 M 3000 | | heated type except the output which is a directly heated
ton.) L . | -\ Pen. 1 V1 2000 3 | mentode. I appreciate that biasing resistances may be
The fault is known as a modulated hum, and is i i - 2 k) } £ ¢ i inserted in the cathode lcad of indirectly-heated valves
:  caused by the stremg signal from your local station | 7 81X-SIXTY 138 220 Pem 12,000 .i

5 T or in the centre-tapned heater winding of the directly
modulfating the hum from the nuins side of the set. heated valves. As, however, 1 wish to run all my four
The cure is quite simplé and cheap. You require | valves from a single 4 amp. winding I am at a loss
what is known as.a Buffer condenser. This consists { using a leak with o lower value, or change about both | where to put.the biasing. resistances for the two L.F.
of two -condensers of, say, .1mfd., joined in serics. | leak and condenser. Various values should be | stages. Can you .assist me, please 2 "—(¥. Z.
'1'11((1’. jl}mct};(l)ln OE the ifXIO condenscfls is j(;incd to ear&;h,, e:{peritx{\eutedtwitllzll:i unti} you find & combination which | Shoeburyness.) !
and the other terminals arc joined to. the two anodes | suits the particular valve which you are using as a i ; 5 et
. ofthe rectifying valve. Special condensers are obtain- | detector. The leak may actually be faulty, although Thlet 1.lessi2€:ngéﬁég;l ttilg%&riyl"m‘l’g]t"%emlg&s&n‘i isn?e‘;ﬁ‘ii
' able for the purpose. in this case there would probably be some distortion | i the cathode lead in the ordinary way. e presume

' TESTING CONDENSERS when tuned to the local. you know how to work out the required value. The

|1 have some large fixed condonsers in my set, | TUNING CONDENSER USELESS R o S e
f and | wish to test them for leakage (if any), especially *< The tuning condenser in my set does not make the | ¢.;(1, line. The loudspeaker.should then be fed by
the. two condensers in the R.C. transformer-coupled | slightest difference to the tuning.. 1 can turn it from | ¢, ygual output filter, and instead of conneeting the
staggs. b understand that any slight leakage in these | 0 to 100 and the signals are exactly the same. What | |oyqd-spealer to the carth line fit 'should be taken
- confknsers may resuit in bad distortion through placing | is wrong ? 2’—(Y.,$., Chepstow.) direct to the centre-tap -
:  posifiye bias on the L.F. valves, thereby cancelling any You do not give any information -whieh wauld |
|| negatfgabias from grid-bias battery, resultingiin incorrect | enable us to definitely locate your trouble, Y. 8.
| milliaf@h reading. Both Det. and L.F. stages are | There are various.faults which ¢ould arisc and caumse
decoup i also, I have a filter output, the choke being | the trouble, but if the. rcceiver has only just heen
of first®lass make, its specification being D.C.C. | constructed and the tuning..condenser has never
sesistance, 260 ohms, - inductance, "14/28 henries.””— | finctioned, -obviously the earth connection, or the
(R. W. F. J., Northumberland.) Jlead to the coil has been omitted. If, however, the
The simplest test is to comnect the condenser | receiver has.functioned for a time and has now ccased
! across a fairly high value voltage supply, and leave | to work, the actual conpection. to the moving vanes
J jb joined there for some fime. Then discopnect § may bo broken: If this. iz a ¢ pig-tail,”’ you should
& It and avoid touching the terminals. At the: end | carefully examine it, and'in any ,case all cenneetiony
of an hour, short the terminals with a metal object, | to coil and condenser should be carefully traeed and |
| and if you can .obtain a fairly good spark, the leakage ! checked. If you have built the receiver from a I
I

A | TP |- D | D | ) D { | - -G | - D | -G ()G 1 )

S.

'FREE ADVICE BUREAU

COUPON

This coupon is available until Sept. 2nd, 1933,
and must be attached to all letters con-
taining querles.

PRACTICAL WIRELESS, 26/8/33.
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CATALOGUES
=S=RECEIVED

To care readers trouble, e undertake to send on
catglogues of any of our advertisers, Merely state, on
a postcard, the uames of the firms from whom you
require catalogues, and ‘address it to * Catalogue,”
PRACTICAL WIRELESS, Geo. Newnes, Ltd., 8/11,
Southampton 5t., Strend, Loundon, CW.0.2, Where
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. Ao
other correspondence whatsoever should be eneclosed.
REDFERN’S EBONITE PANELS
MESSRS. REDFERN’S RUBBER WORES LTD.

of Hyde, Cheshire,* have sent to us a copy of
a new price list for ebonite panels, low-loss formers,
lead-in tubes, and a variety of moulded good: in
rubber and ebonite for the wireless and electrical
trades. Readers interested should write for a copy of
the list to the address given above.
MULLARD PAMPHLET ON CLASS ““B’ AMPLI.

FICATION
WI}: have received a copy of a new pamphlet which

has just been issued by The Mullard Wireless
Service Co. Ltd. It describes in simple terms what
Clags “ B’ amplification is, the characteristics of the
Bullard P.M.2B, Class“ B valve, how to use Class ” B
amplification with existing sets. and how to design a
(Class “ B’ unit. A copy of this usefu! instruction
sheet can be obtained from Mullard House, Charing
Crogs Road. London, W.C.2.
TANNOY EQUIPMENT

ANNOY PRODUCTS are well known for their

power amplifiers and other radio apparatus,
particulars of which are given in a loose-leaf folder
issued by this firin. Amongst the apparatus dealt
with in the leaflets are various types of power ampli-
fiers, heavy duty speakers, radio-gramophone equip-
ment, wicrophones and receivers. The address is
Dalton Street, West Norwood London, $.E.27.

THE SUPERSET
(Continued from page 775)

may be turned to its maximum position
(clockwise) without instability taking place.
Having found this position vou should
be able to rtotate the tuning control
and hear a number of stations at full
volume at various settings of the dial.
Naturally, the volume control will have to
be brought into use on many of them in
order to prevent overloading.
Adjusting the Tone

The Controlatone knob will give a pleasing
modification of the high-note response and
remove any shrillness that may be apparent
on certain musical items, Certain broadcast-
ing stations are alwavs received with a
nasty high-pitched whistle in the back-
ground, and this control will be found
invaluable in reducing or even completely
eliminating this whistle. Although the above
notes are, unfortunately, rather brief, I am
sure they will enable you to put the set into
operation and obtain some idea of its

PRACTICAL WIRELESS

station-getting properties and the high
quality of reproduetion which is obtainable
on this receiver. The small switches on the
rear of the loudspeaker must, of course, be
adjusted to correctly match the Class B
valve, and for this purpose they should be
turned to cover the letters D and F, although
your particular requirements may be better
satisfied with the connections adjusted to
provide a higher ratio, namely letters C and
G. However. that is one of the great features
of this particular speaker and vou may
quickly find the best ratio to give the
particular results which your room’s
acoustics demand.

Replies to Broadcast Queries

STEVENTOX (Dringhouses) : GMBJ, R.ALS. Eawmpress
of Brituin. We cannot identify. the other transmitter
as you do not give the call-sign. SPaREs (R.AF.,
Winchester) : GNI, Niton (I.o.W.); FFB. Boulogne-
sur-Mer (France) ; G.L.D., Land’s ¥Xnd : cannot trace
( s yon appear to have misread call; GQYJ,
5.8. Isle of GQuernsey; UNCC, Belzian 8.S. Carica
Milica ; OYIC, Danish S.8. Jane Baersk ; GSM, Fog
Beacon, Start Point Lighthouse ; GCM Fog Beacon,
Casquets Lighthouse (C.1.) both on 1,010 m. (297 ke/'s).
MEACHEM (Bletchiev) : Duteh experimental amateur
transmitter ; K. J. Asselberg, 8, Burgmeester Kersten-
luan, Breda (Hollang).

OUTHERN RADIO'S Wireless Bargalns, —Set man ufacturer's
guaraunteed swurplis :—
VARIABLE Cond s.-~British Radiopl 4-gang superhet
type, fulls screened and trimners, .6003, 89 (Ust 45/-).
Saine type, complete with dial knob and escutcheon, 12/ Jist 50/-).
Hydra block condensers, brand pew, 16 mfd., 2484842 4141,
1,000 volt test (made for Canadian Murconiphone Uo.), 8/9; 4 mfd.,
2/6; 2mtd., 1/9: ) med., 1-; all 750 volt.
SP ERS.—Celestion Soundex permanent magnet, 16/- (st
27,6); Rola F6 permanent magnet. 28/ (listed 49.6); D.C.
1aains energised. 2,500 to 6,500 ohms, complete with humbucking
colls and trausiorers 16/6 (list 39/6) : Pefer Grasaman dynamic
speakers and chassis, 10,6 each (list 35-); G.E.C. Stork spenkers,
vomplete jn magnificent cabinet, 18/¢ (listed £3'13); Orwmond
speakers, complete in cabinets, 10/- (listed 23 ).
ONBTRUCTORR" Kits.—Ready Radio ** 803 *’ hattery 3-valve
kits, less valves, 18- each; complete with 3 Mullard valves
(PAL1L.F.,, P.M.2, 2D.X.), 33/- euch (list 70/- ; Ready Radio
Meteor screen grid 3-valve kit, less valves, 26/-; with 3 Mullard
valves (P.M.12a, P.M.2D.X., P:M.2a), 49,- (list £5'7/6) ; Universa
Radio 8-valve kits, ready assembled on chassis, 12 6 (listed 45'3)
EADY RADIO 8.7.460 Kits, as specified by Scott Taggart,*®
£2°19 6 each (list £4/17,6).
EADY RADIO Meteor Screen Grid S-valve " A Kit, com"
plete with cabinet, permanent magnet speaksr (less valves),
£3/7/6. with 3 Mullard valves, £4/10 (st £8 13:6) : Mullaid Radio
for Million 3-vulve AC. kit, complete with 3 Mullard A.C. valves
{Peu. 4V, 354 V, B4%), £3'10 (list £620); MuMard Rudio for
Miltion. 8-vulve battery kits, complete with & Mullard valves
£8/3/0 (tist £6/26); alf kit brand new, iu oriziual seuled cartons
WH Have Purchased a small liquidated stock of brand new
components and offer a limiled guantits of Pifco Radioe
meters All-in-One latest type bakelite case, 80 (list 12 %), 6 oulx ;
B.PH. Jupior Pick-ups, 17/6 (list 25/-); British Gepera! Band
Pass tuning units, 1¢-K.C. aeris! or anode, 5 - each (list 14/8).
LL Goods Guaranteed Braud New and Pertect and Sent.
Curtiage Paid.
LEASE Note.—We Lave opened Branches at 271-275, High
Rd., Willesden Green, N.W .10, and at 46, Liste Street, W.C. g,

where callei® are cordially iuvited o inspeet our larre stocks of |

wireless bargains,  Please send ull post orders to 323, Fuston Rd.,
N.W.1.
OUTHERN RADIN, 523, Euston R, Lomdon, N.W.1 (ncar
‘Warren Bt. Tube). *Phone: Museuw 6324,
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NEW AMPLION SPEAKERS
A)lO.\' GST the mew Amplion speakers to be iutru.
duced this season are the Sonette and &
M.C.22. The Sonette has already heen mentloned
and is of the midget type. having a cone of only Glig.
in diameter. The magnet is of a new type and pra-
vides a greater fleld strogth than is usually obtained.
resulting in additioual sensitivity., ln addition, tiw
arpet-centring device is of uniyue deslgn. enshiime
the frequency response to reach a really high standard.
The M.C.22 is 1 very robust speaker, costing 84s. G
The over-all size of the cone is just over Sin.. and it
will handle a really large outpuat. ~ ‘The cone is weathers
uroofed. and certain improvements have Leen inttu-
duced into the moving-coil suspension. These facts,
together with the addition of a universal input trame-
former result in a really high-class but mouderately s
priced loudspeaker.

VULCO STAG BATTERIES
HE Vuleo Company have incorporated in thedr
new Vuleo Stag Batteries the results of what they

sy is undoubtedly the most important discovers in
the science of battery-making in the twenty vears of
the company's existence. Scientific research in
battery making has been directed especially rinee the
advent of wireless, towards the solution of three
problems. (1) How to increase electrical conductivity
in the cell or, in other words, how to lower the internal
resistunee ; (2) how to increase the proportion of the
active material—namely, the manganese—in the
depolariser, at the expense of the merely conducting.
elements . (8) how to get rid of the gasex which are
tormed while the battery i working. and which inter _
fere with depolarisation and shorten the life of the
battery. After considerable research, the solution to
these three problewms was found in the produet af
combustion, under pressure, of bydrocurhon bases,
This material ha» now heen incorporated in the new
Yuleo Rrag latterier, and every cell in every mtag
‘battery is guaranteed to contain its due Jxoportion
and is also guarunteed to contain the increased pro-
portion of active manganese which its presence makes
possible. Owing to economies in production, this
revolution and expeusive alteration has been effeted
without exceeding normal prices.

Famous Maker’s Offer | Radto-Gram
£5 CABINET for 65 et
o — i L]
r SEVEN DAYS' FREE TRIAL
: (OR 10/- MONTHLY)
Polished Oak § and Piano bullt !
The acoustic Tone brings a fine
thrill. Makers to Radio-Press.
. B.B.O., 3,000 ciientels.
MODELS FROM 35/- to £15.
Photographs and List FREL.

¢! <
PICKETTS Gabioie™
(R.P,), Albion Road, Bexleyhesth
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WILLMAKE IT BETTER
N

because it definitely in-
creases signal stremgth,
and cuts out interference,
T The most selective aerinl,
protected by the heavy
rubber insulation, yhich
abolishes masts, gyula-
tors and separat 5~
in, The first g7 113
efficient invis{[e or in-
door aerial, ¥§..ightning
proof—you ¢ get your
£100 Free Insufance to-
day from any dealer.
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