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Romanc_;_e_ ) gf Radio

Twenty Years of Progress
Marconi Tells the Story

back over the years marking the

early history of any great in-
vention or discovery. When that dis-
covery happens to be radio, and the
gentleman In a reminiscent mood
Senatore Marconi, one can rest as-
sured that something of more than
ordinary interest will be revealed.

Quite recently Marconi lectured
before a joiut meeting of the Awmeri-
can Institute of Hlectrical Engineers
and the Institute of Radio Engineers
in New York, in the course of which
he said:

The first oceasion on which 1 had
the honour of speaking -before the
members of the American Institute
of Kleetrical Engineers was of a very
festive nature. .

It is more than twenty years ago—
to be exaet, on January 13, 1902
(there was not then any Radio Insti-
tute in existence)—and on that date,
memorable for me, 1 was entertained
by more than 300 members of your
Institute at a dinner at the Waldorf-
Astoria in this city., T was offered
that dinner following my announce-
ment of the fact that I had sue-
ceeded in getting the first radio sig-
nal across the Atlantic Oecean.

The function was one I shall never
forget, and what has left the greatest
impression on my mind during all
the long twenty years that have
passed is the fact that you believed
in me and in what I told you about
having got the simple letter ‘S’ for
the first time across the ocean from
England to Newfoundland without
the aid of cables or conductors.

It gives me now the greatest pos-
sible satisfaction to say that, in some
measure, perhaps, your confidence in
my statement was not misplaced, for
those first feeble signals which I re-
ceived at St. John’s, Newfoundland,
on the 12th of December, 1901, had
proved once and for all that electrie
waves could be transmitted and re-
ceived across the ocean, and that long
distance radio telegraphy, about

IT is always interesting to glance

which so many doubts were then en-
tertained, was really going to become
an established fact.

A very great impulse has been
given to radio telegraphy and tele-
phony by the discovery and utilisa-
tion of the oscillating electron tube
or triode- valve based on the obser-
vations and disecoveries of Hdison and
Fleming, of those of De Forest and
of those of Messiner in Germany,
Langmuir and  Armstrong in
Ameriea, and H. W. Round in Eng-
land, who have also brought it to a
practical form as a most reliable gen-
erator of continuous electric waves.

The Vacuum Tube.

As the electron tube, or triode
valve, or valve, as it is now generally
called in England, is able, not only
to act as a detector, but also to gen-
erate oscillations, it has supplied us
with an arrangement which is funda-
mentally similar for both transmit-
ter and receiver, providing us also
by a simple and practical method
with the means for obtaining beat
reception and an ahmost unlimited
magnification of the strength of sig-
nals.

A result of the introduction of the
triode valve has been that the basic
inventions which made long distance
radio telegraphy possible have be-
come wmore and more valuable.

It has been so far our practice to
use a plurality of tubes in parallel
at our long-distance stations. High
power has been obtained in practice
up to 100 kilowatts in the antenna
by means of a number of glass tubes
in parallel, and for the present we
are standardising units capable of
supplying four kilowatts to the an-
tenna, in the numbers required and
sufficient for each particular case.

Some difficulty was at first experi-
enced in paralleling large tubes in
considerable numbers, but no iffi-
culties now oceur with groups of 60
bulbs working on voltages of 12,000
on the plate.

I am told that no insurmountable
diffieulty would be encountered if it
were desired to supply 500 kilowatts
to the antenna from a number of
these bulbs. The life of the bulbs has
been very materially increased, and
the 4-kilowatt units are expected to
have a life, which, based on a great
number of tests carried out both in
the laboratory and at our Clifton
station, should be well in excess of
5,000 hours.

The development of single wunit
tubes of considerable power is also
progressing. We have lately concen-
trated on the production of high-
power tubes made of quartz, and two
sizes of each bulb are now bheing
made, one for 25 kilowatts to the
aerial and another for 75 kilowatts,
but it is mnot expeeted that the
efficiency of the high-power single
units will be as good as that of the
multiple units, and ‘the -work on the

. large tubes is being consiaered so far

as experimental, ]

Very careful investigations have
been carvied out by Mr. H. W. Round
of all the losses in the loading coils

~and other parts of the tube eircuits,

and aetual measurements on consid-
erable power have shown that an
over-all efficiency from the input
power on the plates of the tubes to
the aerial of 70 per cent. is possible
with a complete avoidance of har-
monies, that is, an efficiency from the
power imput to the plates of the tubes
to actual radiation into space of
about 35 per cent.

On shorter wave stations it is quite
practicable still further to increasc
this efficiency, although possibly it is
hardly worth the extra expense in-
volved. We have at present one
station in Kngland working on a
3,000-metre  wave-length with a
height of mast of 100 metres, which
hag an efficiency from plates to radia-
tion into space of 40 per cent.

In high-speed transmission we are
maintaining publiec services at 100
words per minute to two places in
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five to about fifteen for the particu-
lar tube tested, whilst the stability
proved incomparably better than
what had been obtained previously,
even when the grid of the tube was
kept to a negative potential of omne or
two volts.

The Importance of Short Waves.

The study of short waves dates
from the time of the discovery of
electric waves themselves, that is from
the time of the classical experiments
of Hertz and his contemporaries, for
Hertz used short electrie waves in all

his experiments, and also wade use "

of reflectors to prove their character-
isties, and to show among many other
things that the waves, which he had
discovered, obeyed the ordinary opti-
cal laws of reflection.

As I have already stated, short
electric waves were also the first with
which I experimented in the very
early stages of wireless history, and
I might perhaps recall the fact that
when, more than 26 years ago, [ first
went to England, I was able to show
to the late Sir Wm. Preece, then En-
gineer in Chief of the British Post
Office, the transmissiony and recep-
tion of intelligible signals over a dis-
tance of 12 miles by means of short
waves and reflectors, whilst, curi-
ously enough, by means of the an-
tenna or elevated wire system, 1
could only get at that time signals
over a distance of half a mile.

The progress made with the long
wave or antenna system was so rapid,
so comparatively easy,. and so spec-
tacular that it distracted from the
short waves, and this, T think, was
regrettable, for there are very many
problems that ean be solved, and
numerous most useful results to be
obtained by, and only by, the use of
the short wave system.

if applied to lighthouses and light-
ships, so as to enable vessels in foggy
weather to locate dangerous points
around the coasts.

I also showed results obtained by a
reflected beam of waves projected
across the lecture rooms, and how a
receiver could be actuated and a bell
rung only when the aperture of the
sending reflector was directed toward
the receiver.

Since these tests of more than
twenty years ago practically no re-
search work was carried out or pub-
lished in regard to short waves, so
far as I ¢an “ascertain, for a very
long period of years.

Most of the facts and results which
I propose to bring to yvour notice are
taken from Mr. Franklin’s paper.

The waves used had a length of two
metres and three metres. With
these waves disturbances caused by
static ean be said to be almost non-
existent, and the only interference
experienced came from the ignition
apparatus of automobiles and motor
boats.

The receiver at first used was a
crystal receiver, whilst the reflectors
employed were nmiade of a number of
strips of wires tuned to the wave
used, arranged on a cylindrical para-
bolic curve, with the aerial in the
focal line.

The tests were continued in KEng-
land at Carnarvon during 1917.
With an improved compressed air
spark gap transmitter, a three-metre
wave, and a reflector having an aper-
ture of two wave-lengths and a height
of 1.5 wave-length, a range of more
than twenty miles was readily ob-
tained with a receiver used without
a reflector.

In 1919 further experiments were
commenced by Mr. Franklin at Car-
narvon, for which clectron tubes or

© " yalves were used to generate these

Directional Transmissicn.

At that lecture I showed how it
was possible, by means of short waves
and reflectors, to project the rays in
a beam In oue direction only, instead
of allowing them to spread all
around, in suech a way that they
could not affeet any receiver which
happened to be out of the angle of
propagation of the beam.

I also deseribed tests carried out
in transmitting a beam of reflected
waves aeross country over Salisbury
Plain, in England, and pointed out
the possible utility of such a system

very short waves, the object being to
evolve a directional radio telephonic
system. :

A 15-metre wave was chosen, which
could quite easily be generated by
the type of electron tube employed.

As a result of the success of these
experiments it was decided to carry
out further tests over land across a
distance of 97 miles between Hendon
(London) and Birmingham.

The power supplied to the tuabes
employed is usnally 700 watts. The
aerial is rather longer than half a
wave-length, and has a radiation dis-

tance which is exceedingly high. The
efficiency input to the tubes to aerial
power is between 50 and 60 per eent,,
and about 300 watts are actually
radiated into space.

With the reflectors in use at both
ends, speech is usually strong enough
to be just audible with a 1 to § ohm
shunt across a 60-ohm telephone.

With both reflectors down and out
of use, speech is only just audible
with no shunt.

By means of suitable -electron
tabes or valves it is now quite prac-
ticable to produce waves from about

"~ 12 metres and “upward, ‘utilizing a

power of several kilowatts, and it is
also practicable to utilise valves in

parallel.

Reflectors, besides giving diree-
tional working, and economising
power, are showing ;another unex-

pected advantage, which is probably
comwmmon to all sharply directional
systems. It has been noted that prae-

tieally no distortion of speech takes

place, such as is often noticed with
non-directional transmitters and re-
ceivers, even when using short waves.

It has thus been shown for the
first time that electric waves of the
order of 15 to 20 nieters in length
are (uite capable of providing a good
and reliable point to point dirée-
tional service over quite considerable
ranges. :

I Dhave brought these results and
ideas to your notice as I feel—and
perhaps yvou will agree with me—
that the study of short eletrie waves,
although sadly neglected practically
all through the history of wireless, is
still likely to develop in many unex-
pected directions, and open up new
fields of profitable research.

Broadcasting.

No remarks from me or from any-

one else are required to tell you what
has already been done with radio in
America as a means of broadcatsing
human speech and other kinds of
sound which may also be entertain-
ing if not always iustructive.
- Ju . thousands of homes in this
cowntry there are radio-telephonic
receivers, and intelligent people,
voung and old, well able to use them
—often able to make them—and in
many instanees contributing valuable
information to the general body of
knowledge concerning the problems,
great and small, of radio telegraphy
and radio telephouy.
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[rans-Pacific Tests

- Ideas for Competitors

OME time ago the writer pro
S mised readers of Ses, Land and
Aqr further information regard-

ing amplifiers suitable for the recep-
tion of signals from long-distance,
short-wave stations. Since then many
important experiments have been
carried out while getting a suit-
able receiver ready for the trans-
Pacfic tests in May this year. The
distanice over which the signals will
travel between California and the
East Coast of Australia is in the
neighbourhood of 7,000 miles, and as
a consequence they will arrive in a
very feeble condition after their long
journey. Amplification by at least

2

Figure 1.

one valve at radio frequency must be
made before the signals are handed
along to the detector.

The valve as a detector alone is not
a very sensitive device, as will be seen
after studying Figure 1, which shows
the variation of plate current with
respect to grid potential. For opera-
tion as a detector the valve is ad-
‘justed so that it functions at either
the top or bottom bend of its char-
acteristic curve. The energy con-
sumption both in the grid and the
plate circuits is least when the valve
is operated on the lower portion; that
is, when a mnegative potential is im-
pressed upon the grid either by a
potentiometer or leaky grid con-
denser.. Variation of the grid poten-

By ]. G. REED

tial positive and negative to 1ormal
is shown along the vertical Iine
marked grid voltage. If the ampli-
tude of the impressed oscillations is
very small, as in case ‘“‘a,”’ the portion
of the plate current curve over which
it has influence will be sensibly equal
to a straight line, and the change in

- plate current will be merely a magni-

fied duplicate, whose effect upon the
telephone receivers will be zero as the
variations swing equally to each side
of the normal value of the current.
If the amplitude is increased by
means of preliminary amplification
to that shown in case ‘‘b,”” much
better results will be obtained, for
advantage ean now be taken of the
non-linear property of the curve.
Variations of the grid potential in
a positive direction will cause a
greater increase in plate current than
takes place in the opposite direction
when a negative potential is applied.
The plate current is no longer sym-
metrical in its variation relative to
normal, with the result that rectified
pulses of current as shown in the
dotted line flow through the tele-
phones. The above explanation is ap-
plicable to ‘“hard’ wvalves, or those

‘which have been exhausted to a fairly

high degree of vacuum, but in those
containing slight traces of gas, such
as Expanse ‘B’ or Radiotron
“TUV200,” a slightly different action
takes place. When the electrons
emitted by the filament reach a cer-
tain critical velocity they are able to
strike the residual molecules of gas
in the tube with such force that the
latter are broken up and become
ionized, causing an abnormal change
in the plate current. If the filament
current and plate voltage are regu-
lated slightly below this point remark-
ably efficient reetification takes place.
In the experiments being carried out
by the writer a soft valve is used as
a detector, and particular attention
is paid to close variation of the fila-
ment current and plate potential. If
no vernier filament resistance is avail-
able, one can be easily constructed
as follows:

-

Obtain a piece of hard rubber rod
one inch in diameter and four inches
long, which must be placed in a lathe
and a light thread of about twenty
to the inch put on. In this groove is
wound a spiral of Eureka resistance
wire of No. 24 gauge. If this size is
not available use either No. 22 or 26.
Into the end of the hard rubber is
screwed a piece of 1" brass rod 4”
long, to which the resistance wire is
soldered after the end has been made
fast to the former so that it will not
unwind. Mount the outfit according
to Figure 2. A sliding contaect is fur-
nished by Clip ““C,”” and if a small
centre punch mark is made on one

Figurg 2.

side of it a fine variation of current
can be obtained by turning the re-
sistance unit around by the knob
““H,” when' the wire in the groove
will engage with the impression on the
contact clip, and by its screw action
a gradual advance will be made.
Rough adjustment of resistance can
be obtained by sliding the rod up and
down in the elip. To ensure smooth
action when this takes place, round off
the edges of the contact clip with a
file, because it is likely to cateh
against the resistance wire. For the
plate supply of the detector valve a
separate high tension battery is re-
commended, which should work in
conjunction with an ‘“A’’ battery
potentiometer to obtain the close con-
trol over the plate potential required
for best results. The two microfarad
condenser connected between the posi-
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Economical Switch Contacts.

TRING week-end experiments,
D when  experimental supply
houses are closed, it is very

often found that a multipoint switeh
is needed. To guard against this an-
noying sitnation invest in a packet
of split pin paper fasteners, and keep
them handy amongst those little odds
and ends which collect 1n the tool box.
- Holes should be drilled in the panel
just a shade smaller than the width
of the paper fasteners, and the latter
forced through, as in Figure la.
Loop the connecting wire around the
points and then spread them out flat

with a small tack hammer. A drop of
solder placed where shown in Figure
1b prevents the clip from loosening,
and secures a good connection for the
wire,

A New Use for Phonograph Records.

An excellent inductance formier of
great rigidity and high insulation can
be made from the ¢ylindrical wax re-
cords used in the old style Edison
phonographs. These can be bought
very cheaply from almost any musi-
cal instrument store,

In addition to being used as induct-
ance formers, they can be cut length-
ways with a hack saw, and after a
short immersion in warm water be
opened out flat, and used as panels
Lfor mounting apparatus. To make
one tube fit into another for use as
a loose coupler, cut out a strip the
necessary width fo reduce the cireum-

T)e x/verimen fers

ference to the desired value, and after
immersion in warm water to make
it soft and pliable, form it around a
wooden cylinder or small tin. As

“soon as it sets hard run a hot solder-

ing iron along the join to melt the
material together and close up the
saw cut. Sandpaper the joint and
the remainer of the tube smooth be-
fore winding on the wire. -

A Lead-in Suggeston.

The usnal method emploved by ex-
perimenters for attaching the lead-in
wires to the flat top of an antenna is
illustrated in Figure 1. When a
strain 18 placed upon the wires, either
by the wind or tensioning to prevent
excessive swaying, the wire is liable

“to break at the point of connection,

owing to the sharp angle formed.
This strain can be relieved by con-
necting the wires as shown in Figure
2. Small galvanized iron thimbles
should be fitted to the ends of the
wires, which are shackled together by
means of a ‘D’ bolt. Solder the

MWIRE

—STRAIN —

connecting piece well to avoid a
““dry’’ joint in the wire., The best
way to do this is to cover the joint
with a layer of ““Fluxite,”” and dip
it.into a small tin containing molten

“turns wide.

solder. Tt is well worth while paying
attention to the above small items,
as the aerial is considerably strength-
ened thereby.

Bank Winding Made Easy.

For long wave work the honeycomb
coil has come into almost nniversal
use, but for intermediate wave lengths
a bank winding of several lays can-
not be beaten. Many experimenters
become discouraged when they at-
tempt this style of winding owing to
the time and tronble necessary to bank
wind each turn. This objection can
be overcome almost entirely by wind-

- 56_ch0"§ -

Q-0-00-B0-0-D-GO
DDD-BD-OND- DB TINDD
NI w;?,u'lr rl/l/'l/rww, O

all

— lnpucramee  Tugy —

ing the wire on in sections five to ten
The. diagram herewith
will make this plain for the case of a
three-layer coil. In the case of vario-
meters or variocouplers intended for
work on waves between 1,000 and
and 4,000 metres this winding will be
found very suitable, owing to the
limited winding space - available,
which would otherwise necessitate the
use of very fine wire and consequent
reduced signal strength. It can be
wound much faster than the single-
turn bank winding, and as a number
of turns can be wound on without
stopping, a lathe can be emploved
without inconvenience. By making
all the cross-overs from section. to
section on the same side of the wind-
ing, the coil assumes a smooth and
even appearance. Its distributed
capacity is very low, making it well
suited for the reception of telephony
and continuous wave signals,
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“Call Letters

This is the second list of call letters of Australian and

New Zealand ship and land stations. In subsequent

issues of “Radio” further lists will appear, all of which

should be preserved so that readers will have a complete
list of both local and overseas stations.—Ed.

-—

C G A ss. Australrange G B J s Benalla GF YD ss Moeraki
C G B ss. Australploin G B J D s.s. Waikouait: BF¥YJ ss Mokoia

C G C ss. St. George G B K J ss Marella G F Y K ss Navua

C G D ss. Australglen G B K L ss. Orcades GFY L ss Toviunm

C G E ss. Australford GBLF ss Omar GFYM ss Tofua

C GF ss Eurelia G B MP ss. Wingatu G F Y N ss Wahine
C G G ss Budunda G B NM ss Waitemata GFYP ss Wahora
C G H s.s Booral G B Q s.s. Nestor GFY Q ss Waitomo
C G I Willis Islets Radio G B QP ss Wandaraita G FZM ss Charon

C G L ss Toromeo G B U ss. Ulysses: G F Z P s Minderoo
C G M ss. Cooee G B V K ss. Talune G K L ss. Matatua

C G N s.s. Australbrook G CBJ ss Surrey G L G s.s. Pakeha

C G O ss Manurewa G CD K ss Kawatir: G N K ss Warpara

C G P ss. Suwmatra G CDY ss Kawarre G Q A s.s. Adyrshire

C G Q ss. Kurumba G CF J s.s Port Curtis G Q B s.s. Perthshire

C G R ss. Biloela G CF K ss8 Woodarra G QW ss Australind
C G S ss. Kowarra G CJ R ss Ormuz G RY ss. Dorset
CGT ss Melusia G C LN ss Otakd G S B ss. Port Macquarie
C GV ss Wyola G CN'Q ss. Port Kembla G S F s.s. Shropshire

C G X ss. Macedon : G CN R ss. Port Adelaide G T J ss. Argyllishire
G A B C HMA.S. Adelaide G CNY ss Waikowo G V B C ss. Changsha
G ABD HMA.S Anzac G CP L ss Hymettus GV B D ss. Victoria
G A BF HMAS. Austrolia G CPM ss Katuna GV BF ss Toryuan
G ABH HMA.S. Brisbane G C SV ss. Diogenes G V M s.s. Banffshire

G A B K HMA.S. Encounter G CT Z ss. Naldera GV S ss Clan Macgitlivray
G A BL HMAS. Fantome G CV B ss. Narkunda G V U ss. Clan Ross

G ABM HMA.S. Geranium G D B Q ss Wathemo G V V ss. Clan Ogilvy
G A BN HMAS. Huon G D F ss. Gracchus G W 1 ss. Port Albany
G A BQ HMAS Marguerite G D J C ss. Montore J AT ss Aki Maru

G A BR HMA.S. Melbourne G DKM ss. Walotapu JN L ss. Nikko Maru
G A B S HMA.S. Parramatta G D PV ss Clan MacTaggart J T G ss Tango Maru
GABT HMAS. Platypus G DPW ss Clan MacTavish J Y D ss Yawata Maru
G A BV HMA.S. Protector G D R ss. Cufic K DB L ss. West Camargo
G ABW HMAS Stadwaert G D U ss. Tropic KD CS ss Hollywood
G A B X HMAS. Submarine J1 G D V Z ss. Moldawia . - K E.K.B - ss. East Wand .
G ABY HMAS. Submarine J2 G D Z R ss Atua K J H ss West Wind
G ABZ HMAS. Submarine J3 G D Z S ss Kurow ‘M B T s.s. Rimutako

G ACB HMAS Submarine J&¢ G D Z T. ss. Maheno M C E ss. Khyber

G A CD HMAS. Submarine J5 G D Z V ss. Makura M C P ss. Ceramic

G A CF HMAS. Submarine J7 G D Z W ss. Manuwka M F Q s.8 Borde

G ACH HMAS. Success - G DZX ss Maoor M ¥ U ss. Aeneas

G ACdJ HMAS. Swan GDZY ss Marema M ¥ V ss Ascanius

G A CK HMAS. Swordsman G F B C ss. Mooltan M F W gss. Anchises

G A CL HMAS. Sydney G F BD ss Maloja M G G ss. St. Albans
GACM HMAS Tasmania G ¥ B J ss. Mongolia M G K s.s. Demosthenes
G A CN HMA.S. Tattoo G F B L s.s. Ballarat M G M ss. Themistocles
G A CP HMAS. Torrens G F B M ss. Balranald M G Z ss Khiva
GACQ HMAS Una G F B N s.s. Baradine M H G ss. Carpentaria
G A CR HMAS. Warrego G ¥ B P ss Barrabool M H Y ss. Paparoa
GACS HMAS. Yarre G F W X ss. Sophocles M I L ss. Palermo

G B E ss. Niagara G F Y B ss Maunganui MJ C ss Suevic

G BF V ss Arafura GFY C ss Moana M J Q ss. Westmeath
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The Wonder Man

Doctor’'s Marvellous

of Paris

Home

Life Regulated by Radio

well deseribed as the ‘‘wonder

man of Paris.”’ He is an ex-
pert in radio telegraphy, engineering,
dentistry, photography, clockmaking,
and amongst his other attributes is a
high standard of skill in printing,
painting and sculpture. In spite of
all this, he is a modest man, but very
proud and very jealous of his won-
derful inventions. He is now 65 years
of age, and of his chief regrets in
life the two most outstanding are,
first, that he is growing old, and,
second, that he did not cross to
America in his young days.

DR. FRANCHETTE has been

‘“ America is the home of progress, "’
said Dr. Franchette, ‘‘and with my
inventions I might have furthered the
cause of science.”’

Easily the most interesting of the
many wonderful sections of Dr. Fran-
chette’s flat in Paris is the wireless
chamber. The furniture is simple,
and at first glance no oue would
guess that in this dimly-lighted room
1s the apparatus which plays such an
important part in regulating Fran-
chette’s life.

In telling his story the doetor does
so with marked simplicity :

“I rise every morning sharp at
seven,’” said the doctor, ‘‘and never
miss, because I have the best time-
piece one could imagine and that time-
piece is the Hiffel tower. Kvery
morning the tower sends out the time
at seven. By means of a special con-
trivance all my own and about which
I cannot yet say much 1 ‘‘capture”’
the wave length as sent ont from the

tower at seven, and by special con-
nections direet it to my clock, which
immediately Dbegins to ring. This
wakes me.

‘“ After that experiment had proved
suceessful 1 set out to find to what
other purposes I could apply wireless
wave lengths. I had to make sure
that the short wave length sent out
at that time iu the morning could be
so eonnected with other apparatus of
mine to be of use. I therefore con-
structed a small circular box with
eleetrical appliances inside it to hold
the wave length. I now have several
of these boxes.”’

After having proved that the alarm
clock effectively worked without auy
interference on his part, Franchette
then pointed to the window curtains
and remarked that at a given moment
there would be a ‘‘elick’ while the
alarm bell rang. He pointed out that
by the use of his ‘‘relay’ boxes an
electrical appliance connected 'with
the curtains was automatically put
into  motion. Immediately  the
““elick’” registered the curtains slowly
began to draw apart, aud when half
way open another ‘‘click’” cowld be
heard, and the top of an ordinary
looking chest near the bed began to
slowly rise. Underneath the lid was
a small metal saucepan resting on

a copper plate, while close at hand

was a cup and saucer. Milk in the

saucepan began to boil.

He explained that by means of
the original wave length he had
connected alarm clock, curtains and
chest by the use of his ‘‘relay’” boxes.

‘When the milk had boiled Franchette
poured the contents into the ecup,
lifted it off the chest, pressed a button
which shut off the current under the
chest and the Iid glided back into
place, ) ;
“And as T like music when I rise
in the morning 1 just press a button
in the corner here and listen.”” As
soon as he said this a gramophone,
concealed somewhere in the room, bel-
lowed out a lively rag-time.
““Because 1 sleep very lightly,”’
continued the inventor, ‘‘I like to
have the time when I wake up, and,
as 1 fear the light would completely
wake me, I have invented this.”” This
was a Dbox-like table with what ap-
peared to be a telescope lens protrud-
ing. Pressing a button near his bed,
Franchette threw the face of a clock
on the ceiling, and this gave him
the time. In case of a breakdown
with this clock the doctor presses
another Dbutton near him and the
clock on the mantel shelf opposite his
bed lights up and shows him the time.
All these apparatus are operated by
wireless waves ‘eaptured’’ and sec-
reted away in ‘‘relay’’ boszes.
Franchette then went into his
““wireless study.”” Here he has an
enormous receiving apparatus which
he built himself. It stands fully six
feet high, and with a huge square
frame a little to the left.. The ma-
chine has twelve lamps, and when all
twelve are working stations hundreds
of miles away are distinetly heard.
It is with this machine Franchette
hears Arlington, Berlin, Manchester,
London, Bordeaux and ship at sea.
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