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20 all whom €6 may concer;

Be it known that I, GUGLIETMG MARCONT,
student, a subjeet of the King of Ttaly, resid.
ing at °1 Burlington Road, Lon(lon in the
county of ded]ese\ En"hnd lmvemvenbed
certain new and useful Impn ovements in
I'ransmitting Eleetrical Impulsesand Signals
and in Appmatus Thervefor, of which ths fol-

lowing Is a specification.

Accm ding fo this invention eleebnml sig-
nals, .«,l.CE]DIl%, or manifestations are tlansnut-
ted tlu01w]: the air, earth, or water by means
of 0':(3111amons of high fthnenry, such as have
been called the “][mtz rays” or * Hertz os-
cillations.” Usuaily all line-wires arc dis-
pensed with. At fhe transmitting-station I
ewploy a Ruluukort eoil, ha.vmnr in its pri-
mary cirenit a Morse key or othel signaling
instrument andat its poles applianees For pro-
ducing the desired oscillations. . The Ruhm-
korll eoll may, however, be replaced by any
other source-of high-tension eélectricivy.
When working with Lmrfe amounts of energy,
it is, however, bettel to keep the coil ortrans-
former constantly working for the time dur-
ing which one is tra.nsmittin o, and instead of
interrupting the current of the primary in-
ferrupting the discharge of the secondary.

“In this casg the contacls of the key should be

immersed in oil, as othérwise, owing to the
length of the spark, the current w1llcontmue
to pass after the contacts have hoen sepa-
rated. At the receiving-station there is a
loeal-battery circuil cont&lnmg a.ny ordinary
receiving instrument and an appliance for
closing the cirenit, the latter being actuated
by the oseillations from the transmitting-sta-
tion,. When -transmitting through thc air
and it is desired that the swna] should only
be sent in dne direction, I pl'me the oscilla-
tion-producer at the transmifting-station in
the focus or foeal line of a reflector dil'_eeted
to the recelving-station, and I place the cir-

cuit-closer at the 1ecewmfr-st1t10u in asimi-
lar reflector directed towﬂ.rd the transmitting-

station, | When transmitting signals thmurvh
the earth, I connect one end of the oseilla-
tion-producer and cone end of the circnit-
¢loser to earth and the.other ends tc gimilar
phtes, preferably. eloctrically tuned witheach
other in the air and insnlated from eavsh. .
Figuire 1 is a didgrammatic front elcvatio_lﬁ

‘szble o com munieate.

of the instruments at the transmitting-station
when signaling through the air, and Fig. 2
is a ‘velllC'ﬂ seetmn of Llle tr ansmlttc Irig.
2" isalongitudinal seetion of the oseillator to
a larger scale.
larger scale. TFig disa diagrammatic {ront
elemtzon of the 1n3Lrumean at the receiving-

station. Pig. 5 i8 a full-sized view of the re-
ceivm:. ].*‘10" 6 shows a modification of the
tube j.. Fig. 7 shows the detector. Fig. 8 is

o full-sized view of the liguid-resisfance.
Figs. 9 and 19 show modifieations of the ar-
rangementsabthe transmitbing-station. Fig,
11 sho“s a modification of the mmnﬂom(‘nts
at the receiving-station.

Referring now to ¥ig. 1, mis a battery, and
b an 01‘dina.ry Morse key elosing the civenit
through the primary of a Rulmkor(f coil «.
The terminals ¢’ of the secondary civenit of
the coil arc connected to two metallic balls
d d, fixed Ly Deab or otherwise al the ends of
fubes d’ d', Fig, 2°, of insulating material,
such as ebomLe or vuleamte & e are sumlru
balls fixed in-the other ends of the tubes '
Tho tubes & fit tightly in a similar tube 2,
having covers df, through which pass rods (7,
connecting the balls d tothe condnetors, Ona
(or both) of the rods d* is connected to the
ball 4 by a ball-and-socket joint and has a
screw-thread upon it working ina nut in the
cover d3, By turning the rod therefore the
distance of the balls e apart can be adjusted,
& archoles in the tube (¥, through which vase-
line, oil, or like material is introdnced into the
space between the balls ¢

Iig. 3 shows a 'defail on a.
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The balls d and ¢ arve preferably of golid B

brass or copper, and the distance they should
be apart depends on the gnantity and elee-
tromotive force of the electricity employed,
the effect increasing with the distance so long
as the discharge passes freely. With a coil
giving an ordinary eight-inch spark the dis-
tanee between ¢ and e should be from one
tweniy-fifth to one-thirtieth of an inch and
the distance beiween o and ¢ about one and
a half inches. fisaecylindrical parabolicre-
flector made by bending a mefallic sheet,
preferably of brass or copper, to form and
fixing it to motallic or weoden rips /. Other
conditions Deing equal the larger the Dballs
the greater is the dlstan( e at whlrh it is pos-
1 lm\'o gencrally used
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balls of solid Lrass of four inches diametler,
giving oscillations of ten inches length of
wave.

Mha vaflantare annlind +a tha v nnlivan and
4 LY LULTUGULILLD (Il AID\.I LU Ll.l\J AWVUUA Y UL e \A
transmitter ought to be preferably in length

and opening the double at least of the length
of wave emitted from the oscillator.

If a very powerful source of electricity
giving a very long spark be employed, it is
preferable to divide the spark gap between
the central balls of the cscillator jnto several
sinaller gaps in series. - This may he done by
introduecing between the big balls smaller
ones, (of about half an ineh diameter,) held
in position by ehonite frames. ‘

I find that the regularity and power of the
discharge of an ordinary Ruhmkorffeoil with
a trembler-break on its. primary.is greatly
improved by causing one of the confacts of
the vibrating break to revolve rapidly. Ido

thig 1“7' having a revolubla cantral cora ra2
tnig OaVING & revVoilUDle Genbridl 4ore ¢

Fig. d in the ordinary serew cb, which is m
communication with the platinum contacts.
T canse ihe said central core with one of the
platinum contacts attached- to it to revolve
by connecting it {0 a small electric motor c*,
This motor ean be worked by the same cir-
cuif that works the coil, or, if necessary, by
a separate cireuit, The connections are not
shown in the drawings. Dy this means the
pla‘nmums are kept smooth and any tendency
to stick is removed. They last also much
longer, At thereceiving-station is a battery
whose cirenitinelndesan ordm'a.ry telegraphic
instrnment (or it may be a relay or other ap-

- paratus whieh it ig desired to work ftom a
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distancg) and a circunit-closer. -
In Fig. 4, g is the battery, and h a tele-

graphie instrument on the derived eircuit of -

a relay n.

The appllanee I employ as a circuit-closer
is shown full size at Fig. 5 and consists of a
glass tube 4, contamlnu metallle powder or
DLCU-I—IB Uf J-I-I-'dhﬂll.j’, Uﬂ-bl—l cuu UJ. I.-I;I.U (..Ull..llllll. UL
powder being connected to a metallic plate &
of guitable len 2th o cause the system to reso.
nate electrlcally in unison with the eleatrical
oscillationstransmitted. The glass tube may
be replaced in some cases by one of gutta-
percha or like material. T'wo short pieces of
thick silver wire j* of the same diameter as
the internal diameter of the tube 7, s0 as to
fit tighsly in it, are joined to two pieces of
platinum wire 7%, The tube is closed and
gealed onto the D]a.tmum wires j at both ends.

Many metals can be employed for produe-
ing the powder or filings j; but I prefer to
use amixture of two ormore different metals.
I find hard nickel to be the best metal, and
I prefer to add to the nickel filings about ten

ahinaranan
¥ OiGh inéreasse

g1 eatly the sensitiveness of the tube to elec- |

tric oscillations, By i increasing the propor-
tion of silver powder or graing the sensitive-
ness of the tube also increases; but it is bet-
ter for ordunw work not to have a tube of

toa ‘t,lLd.h ELUbLLI\ €ness, a3 it mlguu ue 1]1]1[1‘

tity asto clot or cake the filings.

enced by atmoSpheﬁc or other elecirieity,

The sensitiveness can also be increased by
adding a very small amount of mereury to

the filiniocg and mix xine un until:
tae IAngs and mixing up uniil

is absorbed.

The mercury must not be in sechd quan-
An almost
imperceptible globule is sufficient for a tube.
Instead of mixing the mercury with-the pow-

AT R
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der one can obtain the same effects DySlIgﬂBlj’ :

‘amalgamating the inner surfaces of the plugs

Whleh are {o be in contact with the filings.
Very little nmercury must be used, just sufﬁ-
cient fo brlrrhten ithe sarface of the matallic
pluvs Wlthoutshowmganvfreeﬂ‘lobules The
size of the tube and the distance between the

80

two metallic stops may vary under certain & .

limils. The greater the space allowed for the
powder tholarger and eoarser ought to be the
filings or grains. :

T nm’.\F;n' to make mv sensiti
refer (0 make my sensill

va tubes of the

85

following size: Thetube jis one and one-half -

inches long and one-tenth or one-twelfth of an
inch internal diameter. The length of the
stops j* is about one-fifth of an inch, and the
distance between the stops is about one-thir-
tieth of an inch.
space between the stops in the tube the more
sensitiveit proves, but thespace cannot under
ordinary eircumgtances be excessively short-
ened withoutinjuring the fidelity of the trans-
mission.

The metallic powders ought not to be fine,

but rather as eoarse as can be produced bya
large and rough file.

All the very fine powder oughi to hc Te-
moved by blowing dr sifting.

The nnwr'lnrnno-hi' not fo hp compressed he-

tween tho stops, but rather loose and in such

go

I find that the smaller ihe
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a condition that when the tube is tapped the

powder may be seen to move:
The tube ‘must be sealed, but a vacunm in-
side it is not essent.la.l except the sho'ht v aG—

uuin W,{J.I.L.Ll I Btiulhﬁ J.IULU. le.-Vle ubd L-\:u. 1 ll W I.U.LU
sealingit. Caremustalsobetaken nottoheat

the tube too much inthe center when sealing

it, as it would oxidize the surfaces of the sil-
ver stops and also the powder, which would
diminish its sensitiveness. I use in sealing
the tobes a hydrogen and air flame. A vac-
unm is, however, desirable, and I have used
one of about one oné-thousandth of an atmos-
phere, obtained by a mercury-pumyp. Itisalso

IIQ

1ig

120

necessary for the powder or-grains to be dry -

| and free from grease or dirt, and the files used

in produelng the same ought to be frequently
washed and dried and used when warm.

If the tube has been well made, it should be
sensitive to the induction of an ordinary elec-
tric bell when the same is working at one fo

$rra ronde mana from tha i-n'l'\n
WO FATGS OTr moTa Irom Tno o

_ In order to keep the sensitive tube Jin good
working order, it is desirable, but not abso-
lutely necessary, not to allow more than one

‘millismpere to flow through it when active.

If a stronger current is nevessary, several
tubes may be put in derivation between the

125'
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tuned platés, but this arrangement i3 not

. quite as satisfactory as the single tube. Ifis

‘io

necessary when uging tubes of the type I have

- described not to ingertin the eircuit more than
, one cell of the Leelanché type, as a higher

elactromotive foree than 1.5 volts is apt to

pass a current through the tabe even when

no oscillations are transmitted, I can, how-
ever, construct tubes capable of working with
# wueh higher electromotive force. Kig. §
shows one of these tubes. In this tube in-
stead of one space or gap filled with filings

" there are soveral spaces separated by seetions

5

20

of tight-fliting silver wire. A {ube this &on-

stracted, observing Also the rulesof construe--

tion of my tnbes in general, will. work satis-
factorily if the electromotive force of the bat-

tery in eirenit with the tube is equal to 1.2

volts multiplied by thenamber of gaps, With
this tube also it is well not to allow a current
of more than one milliampere to pass.

" The tube § may be replaced by other formns
of imperfoet electrical contacts, bul thisis not
desirable. . A

The plates k are of copper or alnminiam ar
othermetal, about half an inch or morebroad,

. about one-fiftieth of an inch thick, and pretf-

30
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erably of sueh a length as to be- electrically
toned with the electrie oscillations transmit-
ted. The means I adoptfor fixing the length

nl tha niatoe Jg ag fallnwes T etinlr 0 vontan.
OU bRS PIALEE 18 45 L0L0WED & 56l & Yeliian

gular strip of tin-foil m (see Fig. 7) about
twenty inches long (the length depends on the
supposed lenglh of wave that one is measur-
ing) by means of a weak solution of gum onto,
a glaga plate m'. Then by means of & very

it A T3 fa An At T ot noanaso Tom v

Shalt‘ CPGLLEGLILE UL PJULLED 4 LU L I UDT tu.c lJ.I.J.d‘
dle of the tin.fcfl, leaving a mark of division
If this detector is held in the proximity
{fonr or five yards) and parallel with the axis
of the oscillator in action, it will show litile
sparks at «*. I the length of the pieces of

tin-foil approximates to the length of wave

emitted from the oseillator, the spark will take
place betwecn them at a certain distance from

~ the trangmitter, which is a maximum when

s
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they are of suitable length. By shorteningor
lengthening the strips, therefore, il is easy to
find the length most appropriate to the length
of wave emitted by the oseillator. It is de-
sirable to try this detector in the focus or forcal
line of the reflecetor. The length so found is
the proper length for the plates %, or rather
these should he about half an inch shorter-on
sceount of the length of the sensitive tube j,

“gonnected between them.

! is a eylindrical pavabolic reflector similar
to that used at the transmifting-station.
The plates & may be in the form of tubes or
BvVen wires. " : -
- Itisslightly advantageous for the focal dis-
tanee of the reflector to be equal to one-fourth

.orthree-fourths of the wave length of the os-

eillation transmitted. .
When no oscillations -are sent from the

Ctpamnamittinmatatinan tha¥nha 4 dass nat aan.

PGS IO IV IS Ueb i, Llih vl
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duet the current, and the local-battery cireuit

&

| i8 broken, but when the pbwder or tuba isin-

fluenced by the electrical oscillations from the
transmitter it condncts and ¢loges the eirenit.
I find, however, that when once started the
powder in the tube ecentinues to conduet even
when the oscillations from the transmitter
have ceased, bui if it be shaken or tapped
the eircuit is broken, A tube well prepared

 will instantly interrupt the current passing

throngh it at the slightest tap, provided it is
inserted in a eircuit in which there is little
self-induction and small electronivtive force,
stch as a single cell, and where the effects of
seif-imduction have begn removed by one of
‘the methods which T will presently describe,

The two plates & communicale with the lo-
eal cirenit through two very small coils &',
which T will ¢all * choking-coils,” formed by
winding afewinclies of very thin and insulat-
ad eopper wire around a bhit of fron wire about
an inch and a half long. The objeet of these
choking-coilsis toprevent the high-frequency
oscillation induced across these plates by the
transmittér from dissipating itself by run-
ning along the local - battery wires which

“might wealken ite effect on the sensitive'tube

4. These choking-coils may,however,besome-
times replaced by-simple thin wires, They
may also be connected directly to the tube 5,
Thé local cireuit in which ihe sensitive tube
Figinserted contains a sensitive relay n, pref-
erably wound to & resistance of about twelve
hundred ohms. This resistance need not be
necessarily that of the relay, but may be the
sum of the resistance of the relay and an-
other additional resistance.

4n ha ana racanacing emall celtfindoetion
LY O uvly k}uﬂcuuaxub I<TRITSTI S B w el S Rl B LT AV LRI LEES 1)

The plates &, tube j, and ceils ' are fas-
tened Ly means of wire stitches o' to a thin

glass tube o, preferably notlonger than twelve.

inches, firmly fixed at one end to a strong plece
of timber 6% This may be done by means of
wood or ebonite grasping-screws.

I do the tapping automatically by the cur-
rent started by the tube, employing atrembler
pon the cireuit of the relay n similar in con-
struction to thaf of an electric bell, but hav-
ing a shorter arm. The vibrator must be

carefuily adjusted. Prelerably the blows

" should be direected slightly npward to prevent
‘ in place of .

the filings from getting eaked.
tapping the tube the powder can be disturbed
by slightly moviag ontward and inward vne
or both of the stops j*, the trembler p bLeing
replaced by a smail electromagnel {or mag-
rets) whose armature is connected to the stop.

T ordinarily work the telegraphic receiver
£ (or other insiruments) by a derivation, as
shown, from theecirenit which works the trem-
bier p. They can also, however, e worked
in series with the trembler. Whon working
ordinary sounders or Morse apparatus, a spe-
cial adjustment of the same is sometimes
needed to enable- one to obtain dots and
dashes, Sometimes it is necessary fo work
the telegraphié¢ instruments or relays from
the back-stops of the first relay, as iz done in

The relay onght -
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some systems of muliiple telegraphy Stch
adjustmenis are known to te]etrmphm ex-
perts.

Bymeans of a tuhe with mult]ple gaps itis

5 _possible to work the trembler and also the

signaling or other apparatus direct on the cir-
cuit which eontains the tube, but I prefer
-when possible to-work with the single-gap
tube and the relay, as shown. With a sensi-
10 tive and well-construeted trembler it is also
. possible to work the trembler with the single-
gap tube in series with it without the relay
In derivation on the términals of the relay
- n is placed an ordinary platinoid resistance
15 dotble-wound (or wound on the * bight,” as it
ig sometimes termed) ¢oil ¢ of about four
- times the resistatce of the relay, which pre-
vents the seif-induction of thewindingof the
relay from affecting the sensitive tube,

The circuit actoated by the relay contains
an ordinary battery » of aboub twelve cells
and the trembler -, the resistance of the
winding of which shounlid be about one thou-
gand ohms, aud the nuclaus onght preferably
to be of soft iron, hollow and split lengthwise,
like most elactromagnets used in telegraph
mstruments In ‘series or derivation from
this cirquitis inserted the telegraphic or other
apparatus k which one may desite to work.

20

25

30
" ratas, if on a derivation, ghould have a re-
sisba.nce equal to the resistance of the trem-
-bler p. A platinoid resistance &’ of abgnt
five times the resistance of the instrumeftis
inseréed in derivation across the terminals of
the instrument and connected as cloge to the
same ag possible. In derivation acrosg -the

35

terminals of the trembler Pis placed another.,

platinoid resistance p’, also of about five times*
the res1stﬂnce of the tremblm
gistance p® is Inserted in a cireunit connacting
‘the vibrating contacts of. the tremblert In
- derivation across the terminals of the relay-
eirenif it is well {0 havean hquul resigtance s,
which is constifinted of a sériés of tubes,one
of which is shown fullsizein Fig, 8, filled with
water-acidulated with sulfuric aeid. The
namber of these tubes in series across the
said terminalsought tc be about ten for a cir-
cuit of fifteen volts, 80 as to prevent, in con-.
sequence of their counter electromotive force,
the current of the loeal battery from passing
through them, but allowing the high-tepsion

40
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5

Jerk of cunent generated at the opening of .

the circuitin the relay to-pass smoothly across
them without producing perturbing sparks
at'the movable contact of the relay. It is
also necessary toinserta platinoid resistanca
in derivation on any apparatus one may be
working on the local eircuits, - These resist-
andes bught also to be inserted in derivation
on the termmals of any resistance which may
be apt to give gelf-induetion.

: I have hitherto only mentioned the use of
65 cylindrical reflectors, but it is also-possilile
to use ordinary coneave reflectors, preferably
pawbohc, such as are used for projectors,.

55
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It is.desirable that this instrament or appa-

A slm‘lair Te-.

It ig not essential to have a 1eﬂeét0r atthe
transmitters and receivers, but in their ab-

sence the distance at whick one can comnm um—

cate is much smaller.
T find it convenisnt when transmlttlnn'

acrosslon g distances to make use of the traus-'

mitter shown in Fig. 9.

¢ ¢ aTe two poles connected by arope ¢, to
which are suspended by means of 1usulal1ng
suspenders two-metailie plateaf* £, preferably
in the form of cylinders closed at the top, con-
nected to thespheres ¢ (in oil or other dielec-

trie, as before) and tﬂ the otherballs ¢ in prox--

imity tothespheres e, in communiéation with
the coilor transformer ¢.. The balls #fare not

‘shsolutely necessary, as the plates £ may be

made to eommuaicate with the coil or trats-
former by means of thin insulated wires. The
raceiver I adopt with this transmitter is simi-

jo

8o

83

lar te it, except that the spheres e are re- -

placed by the gensitive tube j and plates &,
while the spheres #are ‘replaced by the £hok-
ing-coils &', in communieation with the loeal
cu-cmt Il: may be cbserved that, other con-
ditions being equal, tlie larger the plates at

QG

the transmilter and receiver and the higher

they are from earth and to a certain extent
the farther apart they are the greater is the
distance at which correspondence is possibie.

When transmitting through the earth or
water, T use a transmitter as shown in Fig.,
10, T connect one of the spheres d to earth
i, preferably by a thick wire, and thé other

80 a plate or conductor u, suspended on apole .

v and insulated from earth; or the spheres d
may be omitted and one of the spheres e be
eonnected to earih and the other to the plate
orconduetoru. Atthe recewmg-stabmn Fig,
11, Tconnect one terminalof thesensitive tube

7 t0 earth E, also by a thick wire, and the other
.to a plate or conductor w, preferably similar

to u. 'The plate @ may be ‘suspended on &
pele 2 and muss be insulated from earth, - The
larger the plates of the receivor and trans-

- mibterand the higher from the earth the plates

are suspended the greater is the distance at
which it is possible to communicate. When
using the last-describéd apparatus, it is not
necessary tokiave the twoinstruments in view
of éach other, as it is of no consequence if
they are separat.ed by mountaing or other ob-
stacles. At the receiver it is possible to pick

up the oscillations from. the earth or water

without having the plate w. This may be
done by conneetmg the terminals of the sensi-
tive'tuhe j to two earths, preferably at a cer-
tain distance from each other and in a line
with the diréction from which the oscillations
are coming. These connections mustnet Lie
entirely-conduetive, but mnst contain 4 eon:
denser of suitable capacity—say one sqguare
yard of surface.. Balloons c¢an alsc be used
instead of plateson poles, provided they carry

- np.a plate orare themselves made conductive

by being covered with tin-foil. Aathe height
to which they may be sent is great, the lis-
tance as which communication is possible he-

FLele]
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comes greatly multiplied.
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Kites may also
besuccessfully employed if made conduetive
by means of tin-foil.

“The apparatus above described is so sensi-
tive that it is essential either that the trans-

mitters and recsivers at each station should-

be ata considerable distance from each other
or mmb they should be sercenad from each

Tt iz sufficient
1L 18 018

ntna

UI.'llt.rl. UJ’ ::I.;Uut lllUt(L}. LJJ.(AILDD
to have all the telegraphic a.pparatns in a
metal box and any exposed partof the cirenit
of the recciver inclosed in metallie tubes
which are in electrical eommunication with
thebox. (Of course the part of the apparatns
which has to reccivé the radiation from the
distant station must not be inclosed, but pos-
sibly sereened from the loeal tr ansmitter by
means of metallic sheets.) When working
through the earth or water; the loeal recéiver
must be switehed out of cireuil when the

trausmitter is at work, and this may alse be

done when working through air,

What I claim is—

1. In a receiver Tor cloctrical oscillations
the combination of an immperfect eleetrical
contaet, a eircnit through the contact and
means actuated by the cireuit for shaking the
contaet.

In a recciver for electrieal oscillations
the combination of an-imperfect electrical
COI]t‘lCt metallic plates conneeted fo it, & eir-
£IliG Lh]nnwh the contact and means ﬂPﬁlIade
by the cireuit for shaking the contact.

3. In a recciver for electnml oscillations
the combination of an imperfect electrical
contaect, metallic plates conneeted to the con-

tact, choking-coils connected to the contact,

and sontach r,lnr-‘
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means actuated by the circuit for shaking
the contact.

4. In a receiver for electrieal oscillations
the combination of a tube containing metallic
powier, a cu‘cmt through the powder mld
means actunatod Uy the cireuit for wucuuu\ the
powdev

In & veceiver for electrical oscillations

i-he combm ation of a tube containing metallic

owder, metallie plates conneected to the pov-

cr, a cirenit tinough the powder and means

actuated by the eircuit for shaking the pow-
der.

G. In a receiver for electrical oscillations
the combination of a tube containing metallic
powder, metallic plates connected t6 the pow-
der, cholunw-coﬂs connected - to the powder,

a circuit t.hlouﬂ'h the coils and powder and

means aetuated by the cirenit for shaking
the powder,
7. In a receiver for clccmlczul ochl&twns

the eombination of a tube contdining a nmix-
a r1| |in1111 ﬂn O] rr'h ﬂ'na-

tures of E}lBtf‘H}G}_‘"‘“'An‘ )

powder, and moeans acttnted by the cucmb
for shaking the powder.

8. .In a receiver for el(,cbneal osull&tions
the combination of a tube containing.a mix-
ture of metallic powders, metallic plates con-

nected fo the powder, a cirenit through the
powder and means actuated by the circuit
for shaking the powder.

9. In a receiver for electrical osclllatlons
the combination of a tube containing a mix-
ture of metallic powders, metallic phtes coh-

‘néeted to the powder, ¢hoking - coils con-

nected to the powder, a eirenit Lhmugh ihe
nn]lﬂ, Qnr'l nn\vr!rn ﬂ‘hﬂ maoesng Qr'lf"l'l"lfﬁﬁ hV fh("

cirenit fOI' shakmtv thé powder.

10. In a reeeiver for electrical oscillations

the combinatiou of a tube containing a mix-
ture of metallic powder and mercury, a cir-
cuit through the powder and means actuated
liy LrIle (51[(;[11!.: ].UJ. Bll‘bl{rﬂ" bllﬂ PU‘\‘\ uu

11. In & recciver for electrical oseillations
the combination of a tube containing a mix-
tureof metallic powderand mercury, metallie
plates .connected to the powder, a cireuit

thirough the powder and -means actuated by

the.gireuit for shaking the powder.

12. In a receiver for electrieal oscillations
the combination of & tube containing a mix-
tiure of metallic powderand mercury, metallic
plates connected to the powder, choking coils
connected to the powder: a cireuilb throuffh
the coils and powder and means actuated hy
the eireuit for shaking the powder.

18. Im a receiver for electri¢al cscillations
the combination of a tube, metallic plugs in
the tube, metallic powder between the plugs,
a eireuit through the plugs and powder and
means ackuated bvihe ‘cirenit for shaking the

powder,

14, In a veceiver for electrical oscillations
the combination of a tube, metallie plngs in

“the tube, metallic powder between the plugs,

metallic r,-lates connécted to them, a civenit
through e plugs and powder and means
actnated b)- the civenit for shaking t.he pow-
der,

15. In a receiver for electrical oscillations
the combinalion of atube,meétallic plugsin the
tu u!._, metallie J}G'ﬁ'dux betwoen the Plu_.c, mao-
{allic plates conneeted to the plugs, choking-
coils connected to the plugs, a cirenit throngh
the coils and plugs and means actuated by
the circuittog &fmkmg the powder. :

16..In a receiver for electrieal oscillations
the combinatioh of a tube, metallic plugs in
the tube, a mixture olrmetallic powders be-

tween the plugs, #eireuit through the plugs

and powder and means actua.bed by the cir-

cuit for shaking the powder.

17. In a receiver for clectrical oscillations
the eombination of a tube, metallic plugs in
the tube, a mixture of metallic powders be-
tween the plags, metallic plates connected to
the plugs, a cirenit through the. plugs and

powder and means actuated by the cirenit

for shalkine the nnwﬂm

13. Iii a receiver for cleatrical oscillations
the combination of a tube, metallic plugs in
the tube, a mixtore of .métallic powders be-
tween the plugs, metallic rlates connected to

the plugs, c]\ohmrr coils conucected to the
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plugs, & eircuit through the coils plugs and
powder and means aetuated by the circunit for
shaking, the powdm

19, Tn a receiver for n]pctmr_‘ﬂ] Gscll!'Lflan
the combination of a tube, metallic plugs in
the tube, a mixture of metallic powder and
mwercury between the plugs, a eircuit through
the plegs and powder and means actuated by
1he cncmt for sha,kmrr the powdel :

.dU. Jll & Iﬂbel\"el ].Ul. BLBLU.ILH-J. UbLllltbblUle
the combination of a tube, metallic plugs in
the tube, a mixture of metallic powder and
mercury between the plugs, metallic plates
connected to the plugs, a circuit throngh the
plugs and powder and means actuated by the
circuit for shaking the powder.

21. In a recgéiver for electrical osecillations
the combination of a tube, metallic plugs in
the tube, a mixture of metallic powder and
mercury betweer the plugs, metallic plates
annegted to tha- 'n'lurfc ﬁhn'lnng coilg con-
nected to the plugs, a.emnmt throvgh the coils
plugs and powder and meins actriated by the
circuit for shaking the powder.;

23, In a receiver for electrical oacillations
the combination of an imperfect electrical
coittact, & cireuit through the contact, 2 relay
aetuated by the cirenit and means actuated
by the relay for shaking the contact, ’

"93. In a receiver for slectrical oscillations
the combination of an imperfect electrical
contact, mefallic plates connected to 1t, a cir-
cuit through the contact, a relayactuated by
the circuit and means actnated by the relay
for shaking the contact.

24. In a receiver for electmca.l osciliations

the combination of an imperfeet electrical

contaet, metallic plates connected to the con-
tact, chokmrr-coﬂs connected to the eontact
aeircuit throu"'h the eoils and contact, a relay

actuated by the circuit and méans actuated
by the relay for shaking the contact. R
- 25, In areceiver for electrical oscillations

+}|o nnmh!nnf’inn n'F a tube containine motgl
OID LR CoOnLwRil oL~

hc powder, a circuit through the powder, a

relay actuated by the circuit and. means ae-.

tuated by the relay for shaking the powder.
26. In a receiver for electrical oscillations

the combination of & tube coutalmng wetal-

lic pOW(lBI‘, metallic plar;es connected to the

. powder, a circuit through the powder, a relay

53

acluated by the cireuit'and means actuated

by the relay for shaking the powder,

27. In a reeeiver for electnca.l oaeillations
the eombination of a tube centaining metal-
lie powder, metallic plates connected to the
powder, choking-coils connected to the pow-
der & cirenit throurrh the éoils and powder a

- relay actuated by the circuit and means ac-

6o

63"
~the powder. - -

tuated by the relay for shaking the powder.

98, In a receiver for p'lnnfrma] oscillations
the combination of a tibe containing a mix-
ture of metallic -powders, a cireuit throngh
the powder, a relay actuated by the circuit
and means actuated by the relay for shakmg

nn T n manaiwran oo
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the combination of a tube containing a mix-
ture of metallic powders, metallic plates con-
nected to the powder, a circuit through the
powder, a relay actuated by the circuit and
means actuated by the relay for sha.kmn' the
powider.

30. In a receiver for electrical 0‘5(:!113‘[.10!1‘-3
the combination of a tnbe containing a mix-
ture of metalhc powders metallie plates con-
l.l.t:/'bl.;t}u hu LII.U J:JU A LLbl b}.LULLJ.LIb'bU’J.l-D Con uwu*u:rd
to the powder, a circuit throngh the coils and
powder, a relay actuated by ‘the eirenit and
means actuated by the relay for shakm" the
powder.

31. In a receiver for elecbrlca.l ogcillations
the combination of a tube eontaining & mix-
ture of metallic powder and mercory, a cir-
enit through the powder, a relay actuated by
the cireuit and means actuated by the relay
for shaking the powder.
© 82, In a receiver for electrical oscillations

the combination of a tube containing a mix-

ture of metallic powder and mereury, metal-
lie plates connected to the powder, a cirenit
through the powder, & relay actuated by the
cu cu1t and means actuated by the relay for
HHH.h.lng LLll:) puwum

38. In a receiver for electrical osclllamons
theé combination of a fube containing a mix-
ture of metallic powder and mercury, metal-
lie- plates connected to the powder, chok-
ing-coils connected to the powder, a cirenit
throngh the coils -and powder, a relay actu-
ated by the cireuit and means aetuated by
the relay for shaking the powder.

34, In a receiver for electrical oscillations
the combination of a tube, metallic plugs-in
the tnhe, metallic powder between the plugs,
a. cireuit through the plugs and powder, a re-

‘lay actuated by the circuit and means actn-

ated by the relay for shaking the powder.

. 35. In a receiver for clectrical oscillations
the ecombination of a tube, metallic plugs in
the tihe, metallic powder between the plugs,
metallic plates connected to the plugs, & cir-
cuit through the plugs and powder, a relay
actuated by the cirenit and means actuated

by the relay for shaking the powder.

38. In a receiver for eleetrical oscillations
the combination of a tube, metallic piugsin
the tube, metallic powder between the plugs,

-metallic plates connected to the plags, chok-

mg-cmls connected to the plugs, a cireuit
through the coils, plugs and powder, a relay
actoated by the elrcmt and weans actoated
by the relay for shaking the powdor.

a7. In a receiver for electrical oscillations
the combination of a-tibe, metallic plugs in
the tube, & mizfure of metallic powders be-
tween the plugs, a circuit through the plags

and 'nnwr'lnv a ra'ln}r aoctnated 'hv the ¢irenit

and means rctuated by the relay for. shakmg
the powder.

38,
the combination of a tube, metallic plugs in
the t11be, a mmture of metalhc powders be-

[ ]
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In a receiver for electuea.l oscﬂlatlons'
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the plugs, a cirenit through the plugs and’

powder, a relay actuated by the civenit, and
means actuated by the relay for shaking the
powder.

39. In a veeeiver for electrical osclllauons
the combination of a tube, metallic plugs in
the tube, a mixture of memlhc powders be-
iween the plugs, metallic plates connected to
the plugs, choking - coils connected to the
piugs, a eireuit through the coils, plugs and
powder, a relay actuated by the eireuit antd

. means a(,ttmted by the relay for shaking the
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powder..

40. In a receiver for electrlcdl oscillations
the combination of a tnbe, metallic plugs in
the tube, & mixture of metallic powder and
merenry between the plugs, aeircuitthrough
the plogs and powder, a relay actuated by the
eirenit and meansg actzated by the relay for
shaking the powder.

11, In & receiver for electrical oscillations
t.he cembination of a tube, metallic plugs in

the sube, a mixture of metalliec powder and
mercury between ithe plugs, meiallic plates

“connected to the plugs, a cirenit through the

plugs and powder, arelay actuated by the eip-
cuitand means actuated by the relay for shak—
mrr Lhe powder.

. In a receiver for eleetrical oseillations
the eombmabmn of a tube, metallic plugs in
the tube, a mixture of metallic powder and
mercury between thé plugs, metallic plates
conuected to the plugs, choking-coils connect-
ed to the plugs, a eirouit throuﬂh the coils,
plugs and powder, a relay acinated by the cir-
cuitand means actuated by the mlay forshak-
ing the powder.

3. The combination of a spark-producer
at the transmitiing-station, an earih connec-
tion to one end of the spark-produger, an in-
sulated conductor connected to the otherend,

‘an unpu‘fect cleotrical contact at the receiv-

ing-station, an earth conpeection 6o one end
of the conlact an insulated conductor con-
nected to the other end and 2 cirenit through
the contact.

44, The combination of a spark- producer'

at the transmitting-station, an earth ¢ ynee-
tion to one eud of the spa»rk-producer; an in-
gulated condactor connected to the otherend,
an imperfect electrieal contact at the recaiv-
ing-station, an earth connection to one end of
the contact an insulated conduector connescted
to the other end, a eireuit through the con-
tact and means actuated by the eireuil for
shaking the contact.

45, The combination of a spark-producer

at the transmitting-station, an earth connee-

tion to one end of the spmrk producer, an in-
sulated condoetor eonnected o the other end,
an imperfect electrical contact at the rgceiw

ing-station, choking-coils connected to each,

end of the conta«t, ar earth connection to one
end of the imperfect contact an insnlated
conductor eonnected to the other end and &
eirenit through the. coils and contact. .

40, The comblna.mon of a spark~producer

at the transmitting-station, an earth connec-
tion to one end of the spark-prodacer, an in-
sulated eonductor connected to the other end,
an imperfect electrical contact at the receiv-
ing-station, choking-coils connected to each

end of the eontact, an earth conneetion to one.

end of the imperfect contact, an insulated
conductor connected to the other end, a cir-
cuit through the coils and eontact and means
actnated b_y the sirenit for shalking the ecn-
tact,

47. The combination of a spark -producer
at the transmitling-station, an earth connec-

79
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tion Lo one end of the sparl&prodncer, anin- -

sulated eonductor connected to the other-end,
a tube eontaining metallie powder at the re-
ceiving-gtation, an earith connection 0 one
end of the powder, an insulated conductor
connected {o the other end and a ecircuit
through the powder. _ : -

83

48. "The combination of a gpark-producer

at the transmritting-station, an earth connec-
tion to ono end of the spark-producer, an in-
sulated conduector connecled to the cther end,
a tube containing metallie powder at the re-
ceiving-station, an earth connection to ene
end of the powder an insulated conduclor
connected to the other end, a circuit through
the powucr and means actmted by the cn-
cuit for shaking the powder.

49. The combination of a spark- -producer
at the iransmitting-station, an earth connec-
tion fo-'one end of the spark-producer, an in-
sulated conduector connected to the other end,
a tube containing metallic powder at the re-
ceiving-station, choking-coils conneeted to
each end of the powder, an earth connection
to one end of the powder, an insulated con-
 ductor connected to the other end and a eir-
‘ouit throngh the ¢oils and powdeér.

50. The combmamon of a spark-produncer
at the transmitting-station, an earth connee-
tion to one end of the spark-producer an in-
sulated conduetor connected to the other end,
a tuho containing metallic powder at the re-

| eeiving-station, choklno‘-coﬂs connected to

-eagh end of the powder, an earth conneetion
to one end of the powder, ar insulated con-
ductor-eonnected to the other end, a circuit
throngh the coils and powder and means ae-
tuated by the éircuit for shaking the powder.

51, The combination of a 'spark-producer

-ab the transmitting-station, an sarth eonnec-
tion to cue end of the spark-produeer, an in-
sulated condnetor connected to the ather end,
a titbe eontaining ‘metallie powder at the re-
celving-station, choking-coils and earth econ-
nectionthrough condensers connected to each
end of the powder, a circuit through the eolls
and powder and means actuated by the cir-
cuit for shaking the powder.

52. In a recciver for electrical oseillations,

9c
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the combination of an imperfect eleetrical.

contact, a cireuit through the contact, an elec-
tric trembler shaking the eoniach, and means
for preventing the self-induciion of the trem-
bler from affecting the contact.
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53, A recewax for alectrical ozcillatory im-
pulses havmg a medium whose eleetrical re-

_sistance is altered by the received electrical

10

15

24"

oseillations, a trembler or shaker for acting

upon the vm'lable resistance mediam to re--

gtore it'to its normal condition of -electrical
resistance, and means for. eontrolling such

trembler to dause it to act upon the variable-.

resistance medinin to restoreit to its normal
condition after each reception of such Ob(‘.ll-
latory mzpulsas .

[84. A receiver for eleetrical osmllatory im-
pulbes h.wmg a medium whose electrieal re-

sistance is altered by the received electrical

osmllamons, a trembler or shaker for acting

upon the variable-resistance medinm to-re- |

store it to its normal condition of electrical
resistance, means controlling such trémbler
to.canse it to act upon the var 1ab1_e resistance
wedinm to restore it to'its normal conditicn
after each reception of such oscillatory im-

. pulses, and means for rendéring manifest
. 8aid electrical oseillatory impulses consecu-

25

tively received, whereby defined swnals may"
be given out by the receiver. .

55. The combination of 4 transmitter ca.pa.-‘ :

ble of producing at will of the opera.tor elec-

tric oscllla.t,ory impulses or rayvs, and s re-
celver responsive. thereto having a variable-
resistance mnedinm whose resistanceis altered
by such received oseillatory impulses, means
controlled by the received osecillations for re-
storing sueh medinm to its normal condition
after each reeception of such oseillations, and
means forrendering manifest the received os-

:gillations, whereby signalssent from the trans-

mitter may be received upon the receiver.

" 56, The combination of a transmitter capa-
ble of producing electrical oscillations or rays
at the-will of the operator, and a receiver lo-
cated at a distance and having a conductor
tuned to respond fo such oscillations, a vari-
able-resistance’medium, in cireuit with the

. conductor, whose resistance is altered by the

received oscillations, means controlled by the
received oscillations for restoring the resist-
ance medium- to its normal condition after
each reception of such oseillations, and means
for rendoring the received oscﬂlatmns mani-

fest.-
GUGLIELMO MARCONI
Witnesses:
WILFRED CORFMAEL,
" ¥RED (., HarIES.
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