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,ERQVISIONAL SPECIFICATION.

Improvements in and relating to Improved Means for Utilizing
Etectro-magnetic Radiation and Atmospheric Electricity for
Transmitting and Generafing Power.

I, Sprarixo Onrrawvo, 0.D.C., sub-
ieet of the XKing of Great Britain, of
Birchircara, Malta, do hereby declare
the nature of this invention to be as
follows: — SR o

We were accustomed to combine the
idea of electrigity. with that of wire con-
ductors, and everybody knew that for
the transmission of electrical eénergy it
was necessary - to make an exclusive
use of metallic wires. But at the present
fime it i3 no longer thought necessary
to use these means for the transmission
of electrical energy, so much so thak
both electrostatic and eleetro-magnetic
induefions are - actiong which are trans-
mitted through the air,
their flelds of action are +very limited,
nevertheless” they are clear proof that
electricity can be transmiftted not ounly
through = wires, but also through the
ether, which "is to be found in the air,
and, as a proof of this, we may adduce
the phenomenon of - wireless - telegraphy.
It is known that this phenomenon s
due to electrical ecurrent most rapidly
alternated produced by apparatuses in

which ~ oscillatory electrical discharges
are produced. - :
These oscillatory diseharges, which are

-the reciprocating motions of eleetricity,

are not only lmited to the ~system of
the apparvatuses in which they ave pro-
duced, but, as the electrical spark causing

them explodes in the aw, they are a
-phenomenen  which oecurs in the
-met

ether
with in the air, consequently,
vhevever the spark occurs, it produces
in the pther periodieal maotions which
get spread sphevically all’ round in all
directions so far as they are nob ob-

-sttucted by some obstacle, and, there-

fore, it ~is inferved - that the -elestripal
waves ave nothing but  an eleetromotive

_energy employed

and although

“issuing from a lighted

force transmitted from one point to
another by means of the ether.

Above sll, it is clear that the action
of these oscillations at a distance is
bound to be greater, the greater the
in this  oscillntory
motion happens to be. '

We know that the quantity of elee-
trical energy which ecan be  communi-
eated to a conductor or to a system of
eonductors depends on its capacity. The
smaller the conductor is, the less is its
gapacity, and, therefore, the smaller
is the energy of the oscillations . which
are  produced in it when, after having

been charged, it iz discharged through

the medium of the spark.

In fact the period of these electrical
ogecillations increases proportionately to
the square root of the capacity of the
oscillatory system.

Consequently "the above considera-
tion warns us to use a system of con-
duetors of great capacity in order to
obtain extremely long waves, for the
latter set in motion & quantity of energy
greatly superior to that induced by
short waves.

Now -as these waves are propagated
spherically all round in space in all
directions, however mueh one tries to
vender the apparatuses powerful, it al-
ways - remains true that the electrieal
energy transmitted in gpace is an electro-

motive force dispersed in all directions, -

in a similar way to the luminous waves
splinter, which
spread through the. ether in all diveetions,
and in-‘the same way -as these, - their
intensity decreases as the distance in-

treases, and, however great the - energy

sent “forth by the generating - station
of - wireless telegraphy - to the receiving
station may be, only a . very - slight

931,247

50

55

60

65

70

75



231,247

fraction of the transmitted energy reaches

© it; fivst on- account of the loss of in-

b

10

15

tensity due to the distance frém tne
source, and, secondly, because .

tuses is due to a- pure phenomenon of
resonanse;

The same f.hmg happens here as -when
a tomng fork, tubed to A (1%) puen,

is sounded in fhe vieinity of a piancforte

nobe -having the same A sound, when the
- latter in its furn is caused to vibrate and
emibt sound.

Nobody, of course, refuses to recognise
the great difference existing between
the inbensity - of sound -emifted by the

* tuning fork and. thab felt by vibration.
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‘great  guantities,

~may be required. -

_Therefore in order to succeed in solving

the pmblﬂm of  wireless trachion, ﬂet‘hng‘

sside the ~&pparatuses in which ~ the
phenomena of resonance are produced,
it is necessary o have recourse to other
contrivances, having the -property  of
intercepting, or of. better absorbing, in
- the -electrical ~ energy
dispersed in space, causing it to flow 1in
a desired direction, or “to flow fowards a
required point, which amounts o saying
#fhat it -is necessary to construet an in-
visible conductor
concentrate that
The possibility of
construeting such -en apparatus- resulbs
from the scientifie pmofs I am about to
submit whilst unfolding my idea.

Réntgen rays, among other marvellous
- properties, possess one which is of great
physical interesh, that is, these rays dis-
charge very rap1d1v the electnﬁed bodies
they mest with. , -

In order to prove in a slmple way thia
fa.c-.‘ﬁ, it will; suﬁice to-use 8 gold- lagl
electroscope whose leaves are electrified
with.an ebanite rod, or with rubbed,
glass. - As soon as the Réntgen rays are
produced. in its vicinity, the géld leaves,
-ab first ready to divkrge and retain .this

themi -at. any point

Jposition, now instanbaneously fall” “down,_
which _is -a sure proof that the air loses’

its insulation’ ploperhea ‘and  becomes &
“conducfor. '

"The fact that the ajr. tmvexsed by these
“rays becomes a conductor, says Professor
‘Oriietz, is . explained by admitting that
Lowing  to them, . the. molecules - of alx
split  1up. giving origin to very  small
particles, some of - which are charged
positively, . and others negatively.
is therefors- asserted that thé air i
iopised by. these rays; the free jons in

“umited to this elerrtnclﬁy .and, therefore.
ean dlscharge it, and, consequenﬁly, this
fonised air possesses - a cerfain condue-

the elec-.
trical energy employed.in these’ appara--

“wag observed when
possible to conduct o the outer side of
& Urookes’ tube eavhodal rays, the nega-
“tive

in space which- may .
serve as a path to these waves, and to -

“the

"It _cenfre of the tube

tivity in such a way that if from any
cause there is a difterence of potential
exisung berween ftwo pomnts n the air,
an electric current is bound to pass,
same as happens in a saline solution.
‘Ancther property of great importance
it - wag rendeved

electrons, which in electrolytic
phenomena are inseparable from matter,
are freed “from the latter and subsist
free; from which reason, owing to the
high tension obtained in Orookes’ tubes,
they depart from the esthode with a

velocity of about */, that of light, and

they act as if they carried away with
them negative electricity, and, - conse-
quently, -every body met with by the
cathodal rays becomes electrified nega-
tively.

The appay.atus proposed by me fo
intercept, or -rather absorb in great
quantities, the electric waves and fto
profit by it in its spplication to electrical
power generation, will consist of an
assemblage of fine copper wires, in several
layers, one inside the other, laid out
in the form of a flat rhombus, of which
one diagonal is remarkably greater than
the other. The wires of the several
layers, are relatively staggered. The
two extremities of all these wires ave
placed in ‘ecommunication with the central
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main wire the latter to have such a sec- 100

#lon as to allow of a vegistance which
may -correspond exactly to the one offered
by all the wires, taken as’a whole. Under-
neath in the centre of this apparatus,
is placed a Crockes' fube capable of
produeing rays in great quantities. The
position of this tube is determined so
as to allow of the copper wires being
4paversed by the rays throughout eil
their extension. - The superficies of the
apparatus  will be proportioned to the

‘extent to which the rays are- projected,

which . extension will depend on the form
and  gize of the platinum -cone existing
at the centre of the tube.

The above-mentioned tube if of Thom-
son model,  would be highly suited to
predetermmed chjeet; ~ here  the
negative charge is fransmitted to two
diametrically opposed points, and, 1in

‘the inner part,  the cathodes ave repre-

sented by two specular and concave
aluminium_ conductors, whilst in the
is to be found the
anode formed by the platinum cone re-

“ceiving the positive charge.
-the vicinity of a charged hody can become

When the current is discharging to-
wards the tube, the cathodal rays strike
the platinum eone at their foeus respec-
tively on esch side, and - thus large
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‘night-time,

quantities of rays are projected in straigue
Lines - perpendicularly to- the superficies
of the tube. ' :

The phenormena to-be verified in this
apparatus are the following:—

The rays emansting  from the tube,
when it is placed in the above-mentioned
position, whilst they strike the surround-
ing air rendering it jonised and, conse-
quently, conductive, must at the same
time fraverse the eopper wires impreg-
nating them with negative electricity.
The extent of the layer of ionised air
and the intensify of the megative eharge
will undoubtedly depend on the greater
or lesser power of the apparabus in which
the Rontgen and eathodal rays are
generated. ' '

The electric waves sent continually by
the generating station with the rapidivy
of light in all directions, must, on their
way through space, meet with the
obstacle, 8o to say, wherever it may be,
formed by the conductiviby of- the ionised
air through the action of the Rontgen
rays projected by the tube, and abtracted
and absorbed by this conductivity of
the air, they produce in the space struck
by the rays a frue aerial conduetor,
which -gets charged without interruption
with -electricity, for, as the air is & mon-
conductor, only the layer struck by the
rays becomes charged with electricity,
and the air which surrounds it must
rebain its insulabing properties.  With
respect to electric waves absorbed by
the iomised  air, Professor Wimbledon
Hill says: : .
_‘ Blectrie waves suffer the lesst ab-
‘sorption -when  travelling * through a
non-conductor medium’ like ether. ~Mar-
coni - obgerved in 1902 that signals
‘that carvied 1500 .or moré Iniles atb
' would "nob earry - for ~ about

700 miles “in the day. - The action of

"day-light is vesponsible for the ‘greater

gbsorption; -sunlight  ‘produces’ par-
tial jonisation of the atmosphere, and
renders it eonduetive.” - :

Tyorn what we have said before, it
is- inferred- that the air ionised by the
Rontgen rays should absorb electric waves
in n grepter quantity, as its conductivity
is extraordinarily preater than when it

‘ie jonised through the action of- solar

rays. In fact it hag been proved above
that electrified bodies when discharged in
the vicinity of the Réntgén fays, whilst
this mever happens through the action
of solar rays, for if such a thing vould
ocour, as the sun's rays shrike all day
lohg ™ the atmosphere, - the properties of
the statie electricity would not have been
discovered, becavse - we should never

have been able fio have a body charged
with electricity.

The ruys projected by the tube, in
lines perpendicuiar - to the superticies
of the tube, present to our sight the form
and size of the invisible conduetor pro-
duced by the ionisation of the air whick
atbracts and absorbs continually the
electric energy; this electric energy,
being bound to follow the course formed
in the air by the projection of the rays,
must necessarily come into contact with
the wires charged negatively through the
action of the rays themselves, and here
then takes place the meeting of the
two conductors charged with two kinds
of electricity, for it is laid down as a
law that two different conductors have
always different potentials, namely &
positive and a negative potential. The
difference of potential causes the nega-
tive electrons of the ionised air to be
urged on towards the positive conductor,
whilst the positive ions are attracted
by the negative conductor. In contach

-with the two conductors they. give up

their charges, thus originating the electric
current. '

The magnitude of this current will
depend on the greater or lesser ionisation
of the air, The greater the difference
of potential between the fwo conduclors,
the quicker the electrons and ions will be
displaced, thus communicating for each
unit of time greater charges to the two
eonductors. : :

In the apparatus, the positive or
highest potential corresponding to an
excess of electricity ought to be found
in the_ invisible conductor formed by the
ionised air, because the potential of a
conductor is inferred ifrom the relation
between the capacity of the conductor
and the quantity of electricity it possesses,
and therefore it follows as a consequence
that the negative or lower potential
corresponding to & deficiency of electricity
ought to be found in the bundle of wires.

A difference of potential between two

-charged conductors has as a consequence

that when these two conductors are pub
into - communication a flow of eleetricity
is produced through the bodies joining
together the two points of difforent
potential, that is, an electrie current is
produced, or rather, an -electromotive

torce -from the- higher potential fo the

lower; therefore, according to this other

law; the electricity found in the conduct-

ing air, which is at the highest potential,
should pass over the metallic conductors
of the sapparatus, which are at the lower
potential. . .

It has also been said that the current
is produced through the wires uniting
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“continual

" glready. proved ahave,
" electpicity through the
the alectrie enrrent,

~ peviodicity during. day-time

the ngture or one QI the eonductors,
such as the iomised air, this joming wire
is nop requwed, because air by itseld,
as can very easudy be understood, supphes
this defect, as the electrieity which ib
possesses s in confinuous contagt with
the other electricity produced continually
in the wre; therefore, as _electricity
flows. with greater sase through metallic
conductors, than through any other con-
ductor,  then the recombining of the fiwo
electricities, ong of the ionised air, and
the other of the wire, cannot o¢our
through the medium of the air, hut runs

over the bundle of the metallic wires,

and generates in these an elechric current;
the greater the  difference of potentials,
the greater will be alse the flow of alecs
tr;mty from ope peint fo the other. So
lohg as the difference of -potentials is

- mainbained always gonstant a true -elec-

fric - currenf. ig . -produged -in the con-
ductors, as can -he experiménted with an
electrestatic machine.

In fach; thuough the rotafion of the
machine, to one of thé conductors .ig
eommunieated posifive electiicity, . and
to the other negative electricity, that is,
o difference. of potential is constantly
miaintained between them, whence the
two electricities ﬂvw confinuously in

the wire, or.in the wires, and an a]ectuc.-_

current is produced,
~ In the apparatus the fwo elactricities,
namely “that of the -air and that of the
wired, both- produced without interrup-
tion, through the action- of the rays pro-
jeeted by the tube, finding themselves in
eontact - the one - with the
other, the difference of ‘potential is
maintained constant,

Wu:es, or else

ATMOSPHERIC ELECTRICITY

‘Tn addifion beésides fhe elechiic waves,
also atmospheric clectriciby, for the same

Teason,; ought-to take part in. the phenome-

non, and be absorbed by the apparatus.
In fact the atmosphers is in. an_ electris

_state always. and  everywhere, so much

so that . fhe differences of potential even

between localifies not wvery far. from one

anoﬁhel is sometimes conmdarahle. When
it. is-fine weather, the air is usually elec-
trified positively, “and the earth, naturally,
by induetion, -ij -electrified. . negatively.
The free electricity. of the atmosphere
is i greaber - quanmtity in high regions.
Tt undergoes - varistions of a. re.la.tlve
and  the
Seasons.’

With regard to what T sﬁate what ds

-‘months,

- power obtained was 81% kilowats

and .provokes, as.
the passage of -

" path,

is quite to the purposé.

** It is said thay Dr. Plauson, a German
scientist, has successfully demonstrated
that i we send wup metal surfaced
ballcons and tap the electrical energy
from the atmosphere af a level of
1000 feet or more, we shall he able to
realise an  dverage of 200 h.p. per
square imetre, an arvea equivalent to
3.28 square feet.” It is even claimed
that in hig Iatest experiments, as
great a quanfity of electrical energy
as 400 to 500 h.p. has been realised
per square metré. - Under morma! con-

ditions, the potential gradient, as it
is called, of the atmosphere ~increases
with comparative regularity as we

rise above the surface of the - ground,
the atmospheric potential per foot or
per metre varies also, ag may be well
imagined, with the season of the year,
and the potential - or volbage has been
found to average 100 wvolts per metbre
(3.28 sguare ‘feet) in the summer
while during the ecold winfer
seasons  the potential gradient iises
to as high as 300 volts per metre. . . . "
The same scientific journal (March,
1922} makes the following remarks:—
‘“The amount of electrical power theb
resides in our stmosphere js astounding-
Herr Plangon found in his. experiments
that & single balloon sent aloft at a
height of 800 yards gave a constant
current of 400 volts of 1.8 ampbres,
or, in 24 hours, over 17} kilowatsl
By using two balloons in :connexion
with & speeial condenser battery, the
in
24 hours! The actual current de-
Yivered was 6.8 amperes ab 500 volts. . . **
- Now it iz well known that X rays are
effective - ab o distance of almost thirty
feel according fo a statement by the
French Academy of Arts and Seiences

~with the following words:—

““X- rays produce electrons  on their
passage through ¢he air; these elee-
trons are definife entities, and as they
leave atoms, they may traversa mabber
or pass through the- air in a straight
and by their coming in collision

with the afoms of the air, they reude1

it & conductor of electricity. Tt is
true that screens of lead suffice fo
protect  the  operators from the evil

effects of X rays,
sometimes careless,
are effective
thivty feet. ™
_ Supposing,
by the. rays
such an area

but ~operators are
and thep the rays
ab a distance. of almost

therefore, the A_a,ir jonised
to be five square metres,
at an oltibude of 1000 feet,
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according - to the latest experiments by
Dr. Plauson, should effect a force equr
valent to 5x200=100 up Ho HxdUu=
2500 h.p. Therefore, whenever the appa-
ratus ~ ab an aititude of several metres
from the ground is capable of absorbing
from . an ares -of five square metres as
eleciric energy as is required to
reakise @ iorce of 19 in cowparison

to that obfained at an altitude of 1000
feel: from the -earth, it should give a resulf -

of a foree from 10 to 25 h.p.

INTENSITY OF ELEGTBIQ TWAVES.

All physicists, among whom may be
included Hertz and Faraday, admit that
electric and luminous waves are identical,
that is, oscillations of the ether of varying
length, The luminous waves acting on
sight, have a length wvarying from 4 to
74 ten thousandth of a ~millimetre,
according. to the various colours, whilst
the longer wave of 40.50 ten thousands of
millimetres show themselves  only for
technical properties in apparatuses suited

~to this object’

Electric  waves are much longet for
they - measure from several cemtimetres,
to thousands of metres, but the dif-
ferenes between these two kinds of waves
ig only in length.

Taking this for granted, we may state
that “electric waves before o very short
duration of osecillation appear to us as
light;
duration of oscillation do not manifest

themselves to wus as. light, bub. owing

to their effects of induction show them-
selves as electric waves. . If all this be
true, (ﬂnd all - consequences _ thevefrom

while electric waves of a great’

can be verified) it can surely be posszbla
fo obtain by means of elecuic waves the
same phenomens as with luminous waves,
and the laws ruing the luwer ean be
applied to the former.

And this Hertz proved by experlments

Now physies teach us “thas the in-
tensity of lbight is inversely proportional
to the square of tue disvanee rom the

-gource, that is to say, it decreases with

the square of the distance from the
source, that is from the distances .
1, 2, 8, the intensity of light is pro-
portional to the pumbers . ... 1, %, ¥/,
etc., snd Shis occurs because light gets
spread in all directions over sphermeal
surfaces of s radius increasing with the
distance.  Spherical surfaces with rays
.. 1, 2, 8 etc. have a magnitude pro-
portional to the numbers . 1, 4,9
efe., that is, spherical surfuces incrense
with the square of the rays.

Therefore as the intensity of the light
has to be communicated to ether waves
whose superficies increase at the square
of the distance, sach of them receives
a part of the former (that iz of light)
whose magnitude decreases in the same
measure. _

Since luminous and electric waves,
according to the above adduced proois,
are identical, the enuneiated law of the
intensity of light may be applied (taking
into consideration the multiform varia-
tions of the atmosphere) to the intensity
of electric waves. :

Dated this 8rd day of January, 1924.

SERAFINO ORLANDO,
Bimhircam, Malta.

GOMPLETE SPECIFICATION.

Impr:ovements in and ralatmg to Improved Means for Utilizing
Eleetro-magnetm Radiation and Atmospheric Electricity for
Transmifting and Genera.t_ing Power.

I, Perariwo Orvawpo, of 47, Church
Street,  Kensington, W. 8, British sub-
ject, late of Birchircava, Malta, do here-
by declare the nature of this invention
and in what manner the same is to be

performed, to be particularly described -

and ascertained in and by the following
statement: —

My invention 1ela.tes to. an improved
mesns of . absorbing electro-magnetic -
energy from the efher. SRR

The electro-magnetic . energy may be
of the form of -eclectro-magnetic waves
radiated fromi -some - radio transmitbing

station or from the electrostatic sharge

-in the atmosphere.

According to my invention I provuie an
arrangement of metallic conductors, pre-
ferably. in the form of a network beneath
which I introduce a source of X-rays
and from this source I project the rays
upwards through the conductors.

It is Lknown that a beam of X-rays
causes the air penetrated by such rays
to become ionised and consequently
conducting for a distance dependent on

. the strength of the rays.

T am aware that in conjunction with
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‘are  eeriaiml ouner : !
reys whien  curry . with | them negavively

‘region Cof ¢ tne

I}}JB- X-;jays emitted by - the X-tay tube
rays  called - cathodal

charged -elecirons witich eause ail bodies
fhey meeu w vecome chiarged with nega-
tive electricily.

CAccording To. my mwnmm 1 find that
when eieuammaguet-m waves gtrike the
ioniged -air -enveloping
the nebwork of sonductors, produced by
tlie X-rays projected into the network, $hie
arraggenient 1s° fouud to-be. egmvalent
to a  conductor -of -great Leight,

pmcﬁma]ly ‘Ho~ absorption of energy ta‘nas
place in the conductors,

The function' of the ionisation being
to inerease the small “superficial -ares of

‘metal exposed for the purpose- of. ab-
sorbing electromagnetic energy by ren-

dering the air surrounding the conductors

conductive to. the -passage of electro-

mignetic energy from-s source of X-rays
or oﬁhm rays capable of - producing ionisa-
tiom.

Tn this jnvention it is found desirable
to smange the - size of network to suit
the strength of the source of ionisation
or couversely to. arrange ~the -strength
of the souree of fonizatinn to suit the size
of - netwmk
the. field . of . jonisation
up to an mfenslty of ionigation which
may be determined by experiment.

1t is also found desirable in, the ecase
of X-rays to prevent the rays - scatbering

by shaping “the- electrode and - surround-

ing the tube by & metal ~vessel mth an
ddjustable aperture.

Bhould * it be dfound desn'able, the

_cathodal rays previously. referred to miay
-~ he: prevented from’
of conductors by deﬂeetmg them ‘oy the
- aid of a magneb. = -

strildng -the network

‘The  invention it -illustrated by way ot
an exmnp!e in.the accompauvmg dmwmg

m which:——

but
" when- the- source of jonisirfion 4g removed
a5

it being .desirdble: to £l
with conductors

Fig. (1) shews the network of con-
ductors 1 plan-and alevation.

Tig. (2) shews the electrical circuit.

In -cairying my invention into effect
aocording to the -apparatus illustrated;
the metwork- of = conductors shewn in
T1g. (1 comsists of a number of- fine
vopper wires (o) ecommunicating with a
central conductor (b).

In Mg, (2) a source of Xaays (c) is
shewn beneath bhe arrangement of con-
ductors - (¢) the details of which ave
shewn in Fig. (1).

These econductors (o) may for con-
venience be connected to a termingd (d)
to “ which the apparatus to be actuated
may “be connected through amother ter-
minal (e} to_earth:

. The  magnet - (m) may be introduced
for the pmrpose of deflecting the cathodal
rays(f) previously referved to.

Hawvihg “now patticularly deseribed and
‘ageertaied -the nature of my said in-
ventiori and i what manner the same is
to be performed, I declare that what I
claim ig:— ) )

1. A conductor or mnetworlk of con-
ductors which has been suwrrounded by an

-ionised gas for the purpose of incrensing
“the powa of the sonductor to receive

electromagnetic energy.

9. A conductor or network - of con-
ductors whicli has been surrounded by
an ionised gas for the purpose of increas-

-ing the power of the coriductor to trans—
- mib eleckromagnetic ENergy.

3. A conductor or nethn'k of con-

“ductors which has been surrounded by.an

fonised gas for the - purpose of increasing

‘the” power of ‘the econductor to absorb.

electrostatic charges from the atmosphere.
4 A gystem “of - absorbing . electro-

magnetic energy from the ether substan- -

fially as descrbed W1ﬁh reference to the

~ drawings.

Dated bher.dnd day of Mareh, 1925
‘EERAFIH@ ORLANDO

_ Abingdoh

Pll[lfr(‘tl for Hﬁ T\f‘m}estv s Sim-tmnc-x} Office, bv Burgess ﬂu Snn

S [We. 338.—30/3 /1930 '

55

60

70

75

80



[?kmﬁrmm‘q 18 & reproduction of the &ymmf ona m:m seale]

231,247 COMPLETE SPECIFICATION

2n? Edition

SHEET 1

1P

SEcTronas LLEVATION

PLAN




2 SHEETS

SHEET 1

SHEET 2

Chanes & Read Ltd. Phato Litho,



*our) meud ‘pat Desy g salkeds

o

&°13THE

ANId

§ t 13388

WP g
NOILVOI3ID3d8 3137dW00 LT LED

[orvas paonpas v uo ponbig o jo wogonpordas v st ﬁ{mm&j:{g‘

SLIFHE &



