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UNITED STATES

PATENT OFFICE.

JOSEPH MURGAS, OF WILKES-BARRE PENNSY.LVA\NIA.

CONSTRUC’EING ANTENNE OF WIRELESS TELEG—RAPHY.

No. 860,051,

Specification of Letters Patent,

Patented July 16, 1807.-

Application filed February 17,1906, Herial No, 301,646,

To all whom, it may concern:

Bo it known that I, Joseer MURGAS, a citizen of the
United States, rerﬂdmg at ‘Wilkes-Barre, in the county
of Luzerne and State of Pennsylvania, have invented
certain new and useful Improvements in Constructing
Antennee of Wireless Telegraphy, of which the follow-
ing is a specification.

This invention relates to the wireless transnmssmn of
intelligence.

The object of the invention is to provide means
whereby the oscillatory impulses are more vigorously
propagated and more distinctly received than hereto-,
fore and whereby earth currents, unless distinctly of
an oscillatory character, have no influence upon the
receiving apparatus. )

Other objects will appear hereinafter.

It has heretofore been the practice to connect the
apparatus at o wireléss station to the earth upon one
side and upon the other side to an aerial antenna or
antennae

Accordmg to the present mventlon, the station ap—
paratus is not connected to the ground at all. At that
point on one side of the apparatus at which the earth

" connection is usuaily made, I connect an antepna of

2 length equal to that of the aerial antenna heretoiore

* used, the length of which is found by well known rules.

On the other side of the station apparatus I connect a

. capacity at the pomt where the aerial antenna is usu-

30

ally connected. :

It will now be observed that my mvennon mvolves
an inversion of the usual eonstruction. Instead of be-
ing aerial, my antennsz.extends into the- carth while

. the capacity connected upon the other side of the sta-

35

tion apparatus corresponds to the capacity usually ob-
tained by an earth connectlon )

Any transmitting or receiving apparatus which can
ba employed in connection with the usual aerial an-

" tenna can be made use of in connection with the present
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-invention but I prefer to employ certain forms as W111

be hereinafter set forth.
T am aware that so called “artificial grounds” ha.ve

‘been employed in which the-station apparatus. has

been connected with a plate which was insulated from
the earth but these plates were in no sense antenne
and therefore differ from the present apparatus in

:Whlch the member which extends into the earth and
is insulated: therefrom is an antenna, being analogous

1o the usual aerial antennze.

In the a,ccompa.nvmg drawings ‘which illustrate the
invention Figure 1 is a diagram showing 2 system hav-
ing receiving and transmu;tmg stations embodying
the invention; Fig. 2 is a diagram showing a transmit-
ting apparatus with a modified comstruction of ‘the
ground antenns and also modified constructions of
other parts; Fig. 3 is a diagram showing atransmitting
station ha.vmg a similar a.rrangement ‘of circuits to that

antenna.

up or unrolling the sheet.

shown in Fig. 2, but with an aerial antenna substi-

" tuted for the concentrated capacity shown in the pre-
vious figures as connected upon the opposite side of

each station apparatus from the ground antenna; and
Figs. 4, 5 and 6 different arra,ngements of receiving ap-
paratus.

Referring to the’ drawmgs each system of transmis-
sion comprises a transmitting station A and a receiving
station B. The apparatus at each station, either trans-
mitting or receiving, comprises upon one side an an-
tenna C and upon the other side a, capacity D.

In the apparatus of the transmitting station of Fig. 1

| a tube of insulating material, it may be bituminized

fiber conduit, baving its lower end closed is sunk in
the earth. Within this tube extends the ground an-
tenna C of suitable length. The capacity D consists
of two telescoping cylinders 2 and 3 whereby the ca-
pacrcy is rendered ad]ustable so that the vertical ele-
ment may be attuned as is well understood. A spark

gap 4 is interposed between the capacity D and the’
antenna C. A well known form of oscillator is con-

nected across the spark gap and comprises the trans-
former 5 having its secondary connected across the
spark gap and its primary connected in circuit with a
sending key 6 a source of electricity as a battery 7, and
an interrupter 8. To reduce sparking a condensm 9
may be connected across the interrupter.

The construction of the ground antenna 7 of the re~ '
‘ceiving station is the same as that described with ref-

erence -to the transm1tt1ng station and is connected
upon one side of the receiving apparatus, thc capacily
D’ being connécted on the other side. Between the
antenna and capacity is connected 9 suitable wave
detecting means comprising a suitable imperfect con-
tact 10 about which are connected a battery 11 and a
telephone receiver 12. ‘The capacity is not in this
case,. shown as’adjustable and to provide mecans for
attuning the vertical element, an adjustabie induct-
ance 13 may be connected between the capacity and
The operation of the detecting means will
be understood without further explanation.

The manner of transmitting intelligence being analo-
gous to that of the well known aerial transmission, it
need not be described further.
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In Fig. 2, the capacity for the verttcal element is -

adjustable being a suitably supported sheet of con-
ducting material, the capacity being: varied by rolling

tion to the antenna is also varied somewhat. Instead
of an insulating tube being sunk in the carth and the
antenna extended therein, a metal tube 14 is placed

in the earth.and the antenns is supported therein by

mieans of insulating supports 15, 16, 17 and 18 and the
moisture is excluded and the insulation rendered more
secure by filling the tube about the antenna with oil.
Between the capacity and antenna is connected a

The construction in rela- -
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denser 31 by means of a sliding contact 32.

suitable oscillator which is shown as comprising'a trans-
former 19 having its seccondary connccted in the ver-
tical element and its primary connected in circuit with
a condenser 20, a spark gap 21 and the secondary of a
transformer 22, the primary of the transformer 22 being
connected in eircuit with a sending key 23 and an al-
ternating current source 24. This oscillator is well
mnderstood.  The secondary of the transformer 19 is
extended as shown to form an inductance more or less
of which may be included in the vertical clement by
the sliding contact 256. In this case the vertical ele-
ment may be attuncéd by varying its inductance or
capacity.

In Fig. 8 is shown Lhe app%mtus for a transmitting
station in which the arrangement. and construction is
the same as in Fig. 2, except that an insulated aerial
antenna E, in-this case shown as mulitiple, is substi-
tuted. for the concentrated capacity. of the vertical
clement of the previous figures and the antenna is
constructed as in Fig.

In Fig. 4 arc shown acrial ‘and ground antennz as
in the last preceding figure, except that the acrial is
single, an imperfect contact being connected to the
vertical element, and about the imperfect contact a
battery 27 and telephione recciver 28 are connectéd.
An adjustable inductance 29 is connected between.
the antenna for purposes as described in conneection
with the receiving apparatus of Fig. 1.

An Tig. 5, the vertical clement is as in the last pre-
ceding figure except that the period of the circuit of
the detecting means can be varied independently of
that of the vertical elemient. The imperfect contact
30 is connected across a variable portion of the in-
ductance of the vertical element in scries with a con-
Across
the imperfect contact a battery 33 and telephone re-
ceiver 34 are connected in series. .

In Fig. 6 is shown what may be termed an “open
circuit” receiving apparatus. The vertical element
is the same as in the last figure but instead of the dotect-
ing means being connected across the inductance of
the vertical element, one terminal of the imperfect
contact 35 is connected with the vertical clement and
the other terminal isconnected with a capacity 36
which is not othorwise conductively connected.
Across the imperfect contact a battery 37 and tele-
phone receiver 38 are connected. An adjustable in-
ductance 39 may be connected in the detecting circuit
to provide means for adjusting the period of that cir-
cuit.

While the invention has been iltustrated in what-

are helieved to be its best embodiments, it may be em-
bodied in other structures than Lhosc shown and is
not therefore limited thercto. ) .

Without limiting myself to the precise construction
and arrangement shown, what I claim as new and de-
sire to secure by Letters Patent, is

1. A wireless telegraph station comprising a wave ap-

paratus, and an antenna connected to the wave apparatus

between the apparatus and the earth extending into the
earth and insulated from the latter.

2. Wireless station apparatus comprising an antenna
upen one side of the apparatus extending into the earth
and insulated from the latter, and a capacity upon the
other side of the apparatus, i

3. Wireless station apparatus comprising an antenna

860,051

upon. one side of the apparatus extending into the earth
and insulated from the latter and an aerial antennu upon
the other side of the apparatus.

. 4. Wireless ‘station apparatus comprising an antenna
upon one side of the apparatus cxtending into the ecarth
and insulated from the latter, a capacity upon the other
side of the apparatus and an inductance connected bLoe-
tween said antenna and capacity.

5. Wireless station apparatus comprising an antenna ex-
tending into the earth and insulated therefrom, an aerial
antenna upon the other side of the apparatus and an in-
ductance connected hetween said antenngm,

6. Wireless station apparatus compriging an antenna
upon one side of 'the appardtus extending into the earth
and insulated from the latter, a capacity upon the other
side of the apparatus and an adjustable inductance con-
nected between said antenna and capacity.

7. Wireless station apparatus comprising an antenna
extending into the earth and insulated therefrom, an nerial
antenna upon the other side of the apparatus and an ad-
Jjustable inductance connected bhetween said antennm,

8. Wireless station apparatus comprising an antenna
upon one side of the apparatus extending into the earth
and insulated from the latter, a capacity upon the other
side of the apparatus, detecting means having one-terminal
connected with said antenna and a capacity connected with
the other terminal of said detecting means,

. Wireless station apparatus comprising an antenna
upon one side of the apparatus extending into the earth
and insulated from the latter, an aerial antenna upon the
other side of the apparatus, detecting means having one
terminal connected with said antennm and a capacity con-
nected with the other terminal of said detecting means.

10. Wireless station apparatus comprising an antenna
upon one side of the apparatus extending into the carth
and insulated from the latter, a capacity upon the other
side of the apparatus, detecting means having one terminal
connected with said antenna, a capacity connected with the
other terminal of said detecting means, and an inductance
connected between said antenna and the first mentioned
capacity. - !

A1. Wireless station apparatus comprising an antcuona
upon one side of the apparatus extending into the earth
and insulated from the latter, an aerial antenna upon the
other side of the apparatus, detecting means having onc
terminal connected with said antennwze, a capacity con-
nected with the other terminal of said detecting means,
and an inductance connected between said antennwm.

12. Wireless station apparatus comprising an
upon one side of the apparatus extending into the ground
and insulated from the latter, a eapacity upon the other
side of the apparatus, detecting means having oné terminal
connected with said antenna, a second capacity connected
with the other terminal of said detecﬂng means and an in-
ductance connected between said detecting means and said
second capacity.

13. Wireless station apparatus ‘comprising an antennq
upon one side of the apparatus extending into the ground
and insulated from the latter, a capacity upon the other
side of ‘the apparatus, detecting means having one terminal
connected with said antenna, a second capacity connected
with the other terminal of said detecting means and an ad-
justable inductance connected between said detecting
meansg and said second capacity.

14. Wireless station apparatus comprising an antenna
upon one gide of the apparatus extending into the earth
and insulated from the Iatter, an aerial antenna upon the

other side of the apparatus, detecting means having one °

terminal connected with said antennms, a second capacity
connected with the other terminal of gaid detecting means
and ‘an inductance connected between gaid detecting means
and said second capacity. ’

15.  Wireless station apparatus comprising an antenna
upon one side of the apparatus estending into the earth
and insulated from’ the latter, an aerial antenna upon the

‘other side of the apparatus, detecting means having onc

terminal connected with said antennwm, a2 sé¢cond capacity
connected with the other terminal of said detectlng means
and an adjustable indictance connected between said de-
teeting means and said second capacity.

antenna
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16. Wireless station apparatus comprising an antenna
upon one side of the apparatus extending into the earth
and insulaied from the latter, a capacity upon the other
side of the apparatus, detecting means having one terminal
connected with said antenna. a second capacity connected
with the other terminal of said detecting means, an in-
ductance connected between said antenna and the first
mentioned capacity and a second inductance connected be-
tween said detecting means and said second capacity.

17. Wircless station apparatus comprising an antenna
upon one side of the apparatus extending into the earth
and insulated from the latter, a capacity upon the other
side of the apparatus, detecting means having one terminal
connected with said antenna, a second capacity connected
with the other terminal of said detecting means, and ad-
justable inductance connected between said antenna and
the first mentioned capacity and a second adjustable in-
ductance connected between said detecting means and said
second capacity.

18.. Wireless station apparatus comprising an antenna
upon one side of the appamtus extending into the earth
and insnlated from the latter, an aerial antenna upon the
other side of the apparatus, detecting means having one
terminal connected with snid antenn:, a capacity con-
nected with the other terminal of said detecting means, an
inductance connected between said antenn® and a second
inductance connected between said capacity and detecting
means. )

10. Wireless station apparatus comprising an antenna
upon one side of the apparatus extending into the earth
and insulated from the latter, an aerial antenna upon the
other side of the apparatus, detecting means having ong
terminal connected with said antennse, a capacity connected
with the other terminal of said detecting means, an ad-
justable inductance connected between said antennoe and. a
second adjustable inductance connected between said -ca-
pacity and detecting means.

20,. In a system for the wireless transmission of intelli-
gence, the combination with sending apparatus, of a wave
receiving apparatus, and an antenna connected to the wave

apparatus between the apparatus and the earth, extending
into the earth and insulated from the latter.

21. In a system for the wireless transmission ‘of intelli-
gence, the combination with sending apparatus of réceiv-
ing apparatus, each of said apparatus comprising an an-
tenna upon one side of the apparatus extending into the
é1'011nd and insulated from the latter and a capacity upon
the other side of the apparatus.

22, In a system for the wireless transmission of intelli-
gence, the combination with sending apparatus of receiv-
ing apparatus, each of said apparatus comprising an an-
tenhna upon one side of the apparatus ‘extending into the

_ground and insulated from the latter, a capacity upon the

other side of the apparatus, and an inductance. connected
bhetween said antenna and said capacity.

23. In a system for the wireless transmission of. mtolh-
gence, the combination with sending apparatus of receiv-
ing apparatus, each of said apparatus comprising an an-
tenna upon one side of the apparatus extending into the
ground and insulated from the latter, & capacity upon tlie
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other side of the apparatus, and an adjustable mductance )

connected between said antenna and said capacuy.
24. In a system for the wireless transmission of intelli-
gence, the combination with sending apparatus of receiv-

ing apparatus, each of said apparatus compr ising an aecrial -

antenna on one side of the apparatus and antenna on the

- other side -of the apparatus extendmg into and msulated

from the ground.

25. In a system for the wireless transmission of intelli-
gence, the combination with sending apparatus of receiv-
ing apparatus, each of said apparatus comprising an aer ial
insulated antenna on one side of the apparatus combined
with antenna on the other side of the apparatus extending
into and insulated from the ground.

In testimony Whereof I affix my swn‘ttme in presence of
two witnesses.

' JOSETIL MURGAS.

Witnesses '

W. L. RAEDER,
K. BE. FERRY.
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