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To ctdl deony (6 1Ay COMLCErin:

Be le known that I, Maxvuer RODRIGUEZ
(+ARCHA, 8 fitizen of the Republic of France,
residing at Paris, France, have invented cer-
tain new and useful Improvements in ov.Se-
lating to Wireless Telegraphy, (for which 1
- have obtained Letters Patent of Krance No.
301,264, dated June 14, 1900,) of which the
~ following is a speeification.

The present invention relates to wireless
telegraphy by means of Hertztan waves, In-
volving: Hrst, a special wrrangement, at each
gtation. of a group or number of aerlal con-

ductors or antenhae al rarying inclinations;
second, a special group of clectric capacities,
arraneed insuch a manner that they can be,
at will, connected, one by one, with the cor-
responding primary recever, third, two sys-
tenis of contact-breakers with handles, one ot
which is conjointly employed with a special
shunt system.  The combination of these va-
rious modifications is involved in the new ar-
rancement of a station for purposes of wire-
less teleoraphy, and the object of this new
arrangement consists in the following appli-
cation: The solving of the problem according
to which a given vessel will receive informa-
tion as to the direetion and distance of a
source of waves emanating from another ves-
sel, thereby avoiding the risk of collision
when divect vision is interfered with, as at
night-time or owing to nerturbed state of
the atmosphere, from whatever canse 1t may
arise.  Butsueh arrangement in a station nat-
araily implies all the conditions necessary for
the two following applications, which, con-
sequently, are also covered in the claims, Viz:
first., the emission of waves 1 one ¢ irection
only in such wmanuer, that auy receiver sta-
tioned outside a certain zone of the horizon,
‘o not influenced thereby: second, the substi-
tution of the usual vertical conductors or an-
tennie by a more suitable and easier arrange-
ment. |

In the accompanyving drawings, igure 1
oives a sketeh of the arrangement of a post
showine the principalangular positions w bich
ihenerial antennee can occupy. g, 2shows
a plan of the arrangement giving the various
effective and non-etfective zones with regard
to 0 eiven antenna A C. IFigs. 3, 4, and 5
show positionsof the antennwx of two statlons
corresponding to diminishing ranye of com-
munication. Fig. 6 shows askewch in eleva-

1

Ccapying

tion of a post placed on a vessel. Fig. Tisa
plan of the same. Fig. 8is a plan showing
details of a transmitting and receiving appa-
ratus constituting the station of a vessel.
Fig. 9 is 2 plan of the receiving apparatus.
Fio. 10 is a plan of a commuiator arvanged

to put two receiving apparaius suceessively

in communication with several series of sym-

- metrical antennee. . Fig. 11 is a verfical sec-
tion of the same commutator with a symmet-

rical interrupter Lo at the end. Fig. 12 1sa
horizontal section of the lnterrupter.  Xig.
13 is a vertical section of a commutator which
serves to successively connect the vartous re-
ceiving antennge with condensers of deter-
mined capacities. Fig. 14 is a plan of the
same commuiator.

In order to facilitate the understanding of
the following description, it is necessary hrst

to explain the method of communication ac-

cording to the new system on which are based
the arrangements desecribed. . -
Let A represent the transmitting and re-
ceiving apparatus of a station, Fig. 1. "his
apparatus A 1s placed at a height above the
ground, on an insulated sapport, represented .
by the dotted line A B while AT, A C and
A O represent various aerial antennwe ter-
minating in the station A. The two inclined

Cantenne A O and A (Y, are so arranged on

either side of the horizontal antenna A C
that they form with the latter two equal an-
oles, and it is assamhed here, that these angles
have a certaih limit or extreme value @, The
characteristic phenomenon of this arrange-
ment is as tollows: It will be observed that
overy acrial antenna, whether horizontal like
A, or inelined like A ¢, or A C7, or oc-
any intermediate position between
the extreme positions as marked by A € and
A 7, and whether used for the emission or
reception of waves presents the following
phenomenon: at each end of such an-antenna
there is a zonc of effective intluence both as
reeards emission or collection of waves. Kach

- of these zones forms a zone of the horizon,

- — ——— - ——r ma

the apes of the angle of which is at the cot-
responding end of the antenna. 'Lne angle

which limits this zone is divided into two
cqual parts by the projection of the antenna
on the ground, and the opening of the angle
inereases in proportion as the distance from
the transmitter grows less, and decreases as
such distance increases.

The two zoues thus




3.

defined are qep“t ated by two lateral 7Z0nes |

within which therc is no appreciable effect |

observable.
[t may be remarked here that the height of
the support A B (Fig. 1) will be less tlmn that

which determines the formula: H =

used in the case of communications bptwoen
parallel horizontal antennee, with a view of

avoiding the effects of transmission which

O P(FI

characterue this kind of communication. In
the formula H = « /), the value H repre-

sents the height of the horizontal antenna
abhove the ﬂ*mund ¢ 18 an empirical coeffi-
cient dopmdmu‘ on the capacity, on the self-
induction of the station and on the léngth of
the antenna. D represents the distance sep-
arating the two corresponding stations. This
formula is well known but can only be ex-
pressed in numbers if the empirical values
and D are given. The height of thissupport
A B may bL even reauced to zero, so that a
hormont&l antenna like A C, may lie on the
surmce oif the ground, without any.appreci-
able decrease as retrardq the effect produced.
Fig. 2 represents a schematic view of a
horizontal projection of these diverse zones
a, & marking the two effective zones at the
ends of an a,rntenn& A C, while £, /3 m*u'ix the

two lateral zones where no anprecialde ef’fe(t

is produced. o

There are several other points yet to be in-
dicated to render thmnventlon perfmtl Y cle ar:
T'hese points are: ™
- First. In thecaseof f,».fervmclmed antenna
such as the one marked A C”, Fig. 1, the free
end of which is direeted t{}wam the ground,
the effective zone ab the free end (7 extends
to a greater distance than that which charac-
terizes the jength of the second effective zone
at the other end A of the said antenna A (',

Second. The arrangement asillustrated by
A C” is the one which insures the g¢reatest
range of communication for an antenna ()f a
oiven length. | |

Third. Ifor a certain distance l;(.,twu;n Ewo
stations, theangle of the effective zonesof the
respeetive antennge becomes larger as the ef-
fective extent of the corresponding antenna,
increases.  This range varies by reason of
two known factors, viz: the amount of in-
clinntion and the length of the antennw.

Fourth. A%sulmnn shat A A’ are two posts
aAciing as transmitters and recelverseand each
YOV u’led with an inclined antenna, the free
*'ml of which is inclined toward tlm ground

and so placed that the horizontal projections !

of stheantennwe coineide with thesame straioht
I:ne, it -will be understood that the maximum
dhistance of their commumisation will deerense

I
|
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|
|
|
|
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ng bhiey are stccessively placed in $he relat ve §
, -as to start sounding when the receiver 1s in-

positions indieated, i thoir order in Kies,

;.;111{] ‘-.;-.'

Aitference of pmluml as 1 H!It ated i Fies, o

Theo {llﬂ{‘lf hee s evident front Hw |
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greater

- 795,762

and 4, and still more marked when passing
from the relative position mdl::,ated in Fig. 4
"to that indicated 1in Fig. 5. in which latter
position communicationis only DOSSI ible wwh—
in a very short distance.

- These principles having been explained,the

Carrangement of the apparatus will now be de-

seribed.

Let H indicate a top placed over the bridge
6) of a vessel, at a height less than
that given by the tormuh H=«a ]), from

the surface of the bridge, and «, «/, &' b, I
b"" represent horizontal and mclmed antennde

of equal length and arranged on both sides

of thetopinthemannerasillustrated in Fig. 1.
Thus there are four groups of antennse radi-

ating from the top, ea.ch containing three an-
tennwe, such as e & &”'. In each oroup the
variously-inclined amennm lic in the samc

- vertical planc, the direction of which planeson

the bridge are marked by Ha: Ho: He Hi, Fig.
7. The . grouaps Hé: HY) on one side, and o
He on the other, inclose between their respec-
tive vertical ]’Jlaneb, the greatest angle com-
patible with the size of the ship. An insu-
lated antenna H E is provided in the axial
plane of the vessel, with its free end inclined
toward the brldtr(.. and toward the bow of the
vessel.

The groupsof antennse He Ha, H/; Hb: cor-
respond with as many distinet receivers and
each antenna can be connected, separately and

at will, with the receiver of its group, while

the median antenna H B is permanently Con-
nected with the exciter of the station.

The general arrangement of the station in
the interior of the top H is schematically rep-

resented in Hio, 8.

The conductors & 5"’ O b by by 0,

(b, 1 (s vepresent the various groups of receiv-
ing-antennge referred to above. |

¥or the purposc of description the figure
represents the antenns as arranged in parallel
vertical planes in cach of the groups. Ri R
R Red 1ndicate four receiving apparatus, each
corresponding to a group of antenme and

marked by the same letter as the index of the
latter. These apparatus arc hermetically in-
closed in metal cases ¥, B W' T,

Itach recerver-circuit consists of two ¢o-
herer-tubes » 2 connected in parallel, to obtain
reliance as regards effect on the re-
ceiver. Iach primary recciver-circuit actu-
ates, by means of a relay, a bell, the bells of
the four receivers heing each of a different
piteh.  The arrangernent of the velay, of the
[}Iiﬂ”!'.-ll y and sccondary cireuits of cach re-
ceiver involves no new features :m(l 1S uot rep-
resented in the drawings.

Fach bell or signaling device is so arranged

Hucneed or energized, and to continue to do

S0, untt 1t s stopped by decohiering the co-
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herer affected.
ing system is employed, which also permits ot
the hermetic closure of the metallic case 11)-
closing the receiver. - |
Let » p (Fig. 9) be a surface, taken on one

of the sides of the case F. This surface p p
corresponds with a spot where the side of the
caseis very thin. Themetal diaphragm which
forms this surface, is flexible and formsa con-
cavity toward the interior of the case I. This
plate orsurface can be pushed inward by pres-
sure applied from the ouatside, and afterward
returns to its first shape and place, when such
pressure ceases, owing to the elasticity of its
maierial. | o | |
A contact-block 7 is fixed to the inner side

of the surface p p by means of an intermedi-
ate disk of insulating material. Facing the
contact & is arranged a second contact b fixed

" in a similar manner on a supportZ. A small,

independent battery s actuates a little ham-.

mer acting as a trembler, at D, and which, by
' striking against an armature or covering ¢ «
common to both coherers #» », causes them to
decohere. The circuit of the battery s ter-
minates at onc end in the contact 6 and at the
other in the contact d’. A simple pressure on
the surface p », therefore, will efiect contagf
between b and /', and by closing the cizeuilt,
decoliere the coherer-tubes. Two condensers
¢ ¢ placed in shunt in this circuit &, tend to
prevent or lessen the break-spark.

A table T (Fig. 8)supports a switch or con-

tact-breaker device, provided with a handle

and is intended simultaneously to put 1n com-
munication with the corresponding receivers,

two symmetrical antennse or antenna of the

same inclination, of each of the groups 4" and
Ji. Ona second table Tiis arranged a second
““awitch device of almost similar construction,
~ which serves the following purpose: Suppose
. two symmetrical antenne of any kind have
been connected with the corresponding. re-
ceivers by means of switch T. It will now
be possible, by means of the switch L, to con-

nect these two antennwe, respectively, with

two capacities of the same surface, from the
two groups of capacities marked i, Oy, Gy,
cand ' C': C's.  These capacities are placed
on supports of insulating material. The con-
nections to the several condensers ' C* C° in
~ Fig. 14 have not been shown in order to sim-
- plify the figure. A reference-letter has been
placed on each condenser, indicating the con-
nections. Two switches T and T': similar to
those marked T Ty, respectively are provided
similarly for the receivers Re' and R
Figs. 10, 11, and 12 refer to details of the
switch device 1. -
Iach of the antennze o', ', &', and b, b,
s is connected with a contact-stud ¢ (Fig.
10,) while two other studs 2 n are insulated

from every conductor. Two arc-shaped con- |

in any direction by means of a handle .

device.

For this purpose the follow- | tacts M N are connected with the tevminals,

each to each, of the coherers of the receivers
R/, RY'. The cross-bar switch Ik O 1, revo-

' luble around its center o can be turned round

13

Tach end of the cross-bar K 1 is provided

‘with a spring brass blade, intended to estab-

lish communication between one of the con-
tacts ¢' with one of the segmental contacts
Mor N.  Thecontact-studs ¢ are so arranged
that the ends K, I, of the cross-bar cannot si-
multaneously put in communication the seg-
mental contacts M N, with the studs except
wh 2.3 is on two contact-studs ¢ connected
witn.two symmetrical antennge, one in cach
oroup. When the ends I, I are in contact
with the studs » », there is no communica-

| tion between the receivers Rbi, R and their

respective antenne. | | |
Iig. 11 is a vertical section of the switch
The segmental contacts M N and the
studs ¢ pass through the -table being msu-
lated therefrom by gcutta-percha sleeves as
represented in thick lines. The ends K, I,
are provided with brass spring-blades each

havine two arms A A, and A" A’, the ends of
= .

which press simultaneously on one of the seg-
mental contacts and on one of the studs ¢'.

The ends K; I, of the cross-bar are of ebony .

in order to insulate the springs A A and A’
A’ from each other. A rod V, which serves
as the axis of rotation for the cross-bar, 18

continued below the table T and is provided

at L with a special circuit-breaker of cylin-
drical shave.  This ecircuit-breaker L (Ifig.

192) is provided on part of its circumterence

with two metallic surfaces @ # and ¢ « con-

‘nected with each other by a cen tral conductor
m. These contact-surfaces a 0, ¢ «, are sepa-

rated from each other by two similar insulat-
ing-surfaces @ ¢, and 6 . Two elastic brass
blades A B, C D, press against the sides oi
the cylinder L. D
~According to the angular position of the
contact-surfaces or the insulating-surfaces ot
the cylinder L, the two contact-blades ave
eithet in electrical communication with each
other or insulated from each other. Thefirst
happens when the contact-surfaces a / and ¢
A4 are in contact with the blade A B and C D,
while no.communication takes place when the
blades A B, C D are in contact with the 1n-
sulating portions of the cylinder. ‘The con-
tact-blades A B, C D are connected with two
conductors, for a purpose which will 'be ex-
plained hereinafter. | -
Let B represent the coil of the oscillator of
the post (Fig. 8) while S indicates a source ot
electricity of any kind-—a battery of accumu-
lators raccording -to the figure—and let I
represent the special antenna of the oscillator,
which antenna is marked by the same letter
in Fig. 7, and 7 a capacity connected with
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“the pole of the exciter, which i1s.opposite to
the one at which the emission antenna termi-
Hatoes,

A special ftrl.mummtnlj will have to be used
in order to. prevent the oscillator from heing
drawn into action In conscuence of an over-
sieht on the part of the operator when the re-
ceivers ROy and RA |
two antennwie of their groups. Fhis arrange-
ment 1s mtended to prevent the working of
the oscillator while the segmental contacts M
N are in contact with oncof the studs ' (Ifig.
10) through the intermediate eross-bar W O 1.
The working of the oscillator is possible only
at the moment when the ends K, I press
aguinst the contacts » «#, which position cor-
responds with the insulation of all the antennee.
This resualt 1s obtained by the deviee repre-
sented in Fig. 12, Let DD D (Kig. 8) repre-
“sent two conductors of great capacity and high
conductivity. These conductors are in shunt
at 7 and 7, on the cirvemt of the source of
clectricity S
plates A B, (! D) wiich press against the cir-
cumference of the eylinder L (Kig. 12.) The
rotation ok the cross-bar involves that of the
switch I, whieh is rigidly connected with it,
and 1s so arranged that there 1s commmunica-
tion established between the blades A 3, € D
for every position of the. cross-bar corre-
sponding to the connection of the recervers

with any two antennwe, while such communi-

cation 1s broken by placing the ends K, I of
the cross-bar on the contact-studs s 2.

When there is communication between the |

contact-blades A Band C D (Fig. 12) the shunt-
circuit D D' (Fig. 8) is closed, and this cir-

cult being of less resistance than the primary

circuit of the coil 13, the grcater part of the
carrent from the source S passes by way of
the shunt D 1), in consequence of which thae
osclllator cannot be actuated.
trary, the contact-blades A B, (O D are insu-
lated from ecuach other, the cireuit D D' i
open and the shunt has no effect on the work-
ing of the oscillator. -
Anidentical arrangement exists with regard
to the shunt-circuit D” D™, which terminates
in the system T7. | - -
The apparatus 1s camp]eted hy the ar range-
mentof two cross-bar switchboards'l'y and rl”'“'l.,

the purpose of -which has heen explfune(l

above.  One of the said devices, say Vi, 1s
arranged In the following manner: A cross-
bar- UJ "V revolubly mounted at (¥, is pro-
vided at its ends with brass [;l.;lte—-*-,l:-rmuq h I,

(soe Mg l@a sumlu Lo the springs-A A rep-
resented Bz 110 Seomental contacts 13,
B I3 arve connected with antennwe 47 A7 6”’,
whiic other
connceeted

with antennie & b 60: (Kigo 14).

are in connection with

11, on the con-~

S and terminate ih the two contact- |

in K. 13 am] the

and similar contaets Br B By are |

I by bs with the receivers,
at the same time protecting these two receiv-

795,762

taci-studs ¢ ¢ ¢ whl(,h arc connected respec-

tively to capacities Inn,rlmtl hy the same let-
ters.  The same remarks apply to contact-
studs C'1 (e Oy which are arranged hefore
the contacts B B” Y. These contacts and
studs are 1nserted In Insulating-sleeves of
cgutta-percha, as represented in the drawing.,
Fig. 13, by thick lines. By means of the
hrass springs (these springs being insulated
froim each other as in the case of springs A A
and A’ A’ Fig. 11), provided at the cnds U
and V of the cross-bar, (Fig. 13) it is possible
to establish, at will, communication between

L one of the contacts B, B B, and conse-

quently one of the corresponding antannwe,

with one of the capaeities which are-connect-

cd respectively with the three contact-studs
v ¢y a, amd simaltaneously 16 is possible to
establish relation between one of the three
antenne which terminate at the contacts By
B: Ba with one of the capacities terminating
at the studs ¢ e . These capacities are
made of different dimensions in each group,
and their importance 1ncreases with the in-
crease of the imdex of the letter which rvefers
to them, while on the other hand they are so
constructed that 1t 1s ])()S‘Hil)]{‘ m [ix the fol-
lowing equivalents: 1=, oo Cla=C0

Acc m'dmﬂ to the arrangement represented
arrangement of the ¢ross-
bar IJ OO’ V it is not ]){}‘--th]l‘ Lo conneet. by
this system. more than two equivalent eapaci-
ties with two symmetrical antennwe of the
ogroups & O L and bl D, |

The contact-studs.d J, without connections
arce so arranged that all Ll_m capacities are in-
sulated when the ends U and V of the cross-
bar press against them.  Thus it will be seen
that the purpose of the switch I turning with
the circuit-breaker L., consists in ellcceting si-

; .J — = "::‘

‘multancously a relation between two sym-

metrical antennwe of the groups 47 A7 and
respectively, and

ers against radiation I’r*om the neighboring
oscillator. |

The object of the switeh {llw ice T is to si-
multancously connect the two recetving an-

tennwxe, between which conneetion has been

sstablished in the manner desceribed, 'with any
of the capacitics between which uluftllw ¢X-

1sts.

What I claim as my II'IVLHBII)H, tmd desire to

.'%L,uuu by Letters Patent, -

1.. Inasystem of wnﬂlebq Lvloui.iplw a4 plu-
ralitv of groups ot antenme, receivers there-.
forand acommutatine-switch device arrangoed
and adapted to establish simultanecous econi-
munication between two symmetrical antennw
and their corresponding receivers and to
l)l:&:llx umnu,tlon ]JLbWLLD the antennw and

Facing cach of the contacts 13 B h; are con- ! their receivers.
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2. A commutating-switch device, a plural-
ity of groups of antenns, receivers for said
groups of antennwe, and two capacities which
are equivalent to each other, the said switch
device being arranged and adapted to estab-
lish communication between two antennge and
said capacities, and to break all connéctions
between the capacities and the antennee.

5. The combination with a metal case and

receivers therein, of a non-automatic device |

for decohering the receivers without brealk-
1ng the continuity of the said metal ecase.
Intestimony whereot I have signed my name
to this specitication in the presence of two sul)-
scribing witnesses. - | |

MANUEL RODRIGUEZ GARCIA

Witnesses:
Kocar P. MacLaan,
Louis SULLIGRR.
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