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o all whom it mey concern:

Be it known that I, Lecien]. BLaxg, s eiti-
zen of the United States, residing at TLawrence,
in the county of Douglas and State of Kan-
sa8, have invented certain new and useful Im-
provements in Submarine Signaling, of which
the following is a specification, reference be-
ing had to the drawings accompanying and
forming a part of the same.

It was well known prior to my invention
that electric enrrents suitable ror operating
sensitive signaling instruments could be
transmitied through an insuluted metallic
conduetor submerged in the water or buried
in the earth,even though the conductor con-
-tained a bLreak, the continnity of the coa-
ducting path for a short distance being pre-
served by the water or the moist earth be-
tween the terminals of the conduetor at the
break. It has moreover Lieen proposed to
take advantage of this faclinsystems.of elec-
trie signaling bLetween the shore and light-
ships or isolated lighthouses by running from
a shore station two insulated cables forming
thelead and return of a signaling circait, leav-.
ing their exposed ends uear the ship and on
oppositesides of the same aud partially bridg-
ing said_ends by a conductor carried by the
ship and including a signaling instrument.
In this and similar cases the object in view
was to o far complete the metallic cirenit
that «lthongh a portion of the curréut wonld
pass between the terminals of -the insnlated
conductor through- the water, a suflficient-
amourtwould pass through the bridging con-
duetor to effeet a delieate signaling instru-
ment connected therewith, Sofaras I am
aware, no practicaliy successful results have
been secured by the systems of this nature
Lerctofore proposed, nor has the transmission
of ariicuiate.speech under such conditions
over been accomplished. It is also a recog-
nized fact, in science if the two terininals of
ap cleetricciveuit from a source of current be
immersed in 2 body of water that between
sail terminalg or arcund each of them for &
certain smaHl distance an electrified or active
region will be established in which there will
_exist o differenceo! potential between differ-
ent points but the information with regard
Lo thig phenomenon has not, so far as I am
aware, been suliicient to lead to ar even sug-
gest the possibility of taking advantage of

7 .
dtinanysystem for the practieal transmission
between two points of intelligible signals, or
at least of articulate speech. 1 have how-
ever, discovered s practical method of trans-
mitting intelligible signals and articulate
speec. on this prineiple which I apply to
communicating between a shore station and

& lightship or any other vessel, by establish-

ing under and around the ship a large elec-
trified region between the differsnt parts of
which there exists a siutable difference of
potential, and providing & metallic conductor’
to ‘be carried by the ship and the ends of
which may be immersed in such region to
connect two points therein Letween which
such difference of potential exists. I'have
foand when the eonditions hereinafterstated
are properly observed, that a suitable tele-
phone included in the circuit of the con-
ductor carried by the ship will respond to
variations of potential between any two points
in the electrifizd.region, and that when such
variations are caused by the voice of a per-

_son speaking intoa suitable telephonic trans-

mitter the words may be clearly reproduced.
Fuarther, I have proven by experiment that
it is possible to greatly extend this electrified
region and to obtain it in different forms suit-
able for special purposes as will be herein-
-after described.

In order to deseribe in detail the manner
in which I have carried out my invention I
now refer to the accompanying drawings, in
which— ' S

"Figure 1 is a diagram of the general plan
af carrying out the invention. Fig. 2is a
similar diagram of a modification of the same,

In Fig. 1 which illustrates the general plan
which I have followed in practicing the in-
vention, A designates a shore station, and S
& Btation more or less remote therefrom, and
which is or may be a light ship, or any other
vessel or the like.. At the station A, is a bat-
tery B, a telephonic transmitter C, and a .re-
ceiver D. The batteries &nd telephones may
Le and in the present case are shown as con-
nected up in a local circuit, the line being a
secondrry or induced circuit through the sec-
ondary F of a suitable stepdown induction
coil or one in whicha current of high poten-
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tial in the primary is converted to a current -

of lower potential in the secondary. In the
claims hereto annexed although these trana-
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formers are not specified as an element; it

will be understood that they are to be con--

sidered as included where their presence, by
reason of the length -of eable or insulated
5 line, or the extent of the region of communi-
eation is rendered desirable or necessary. It
.will also be understood that the said trans-
formers may be located at any proper point
in the eircuit to produce the desire'i effects.,
The line is an insulated cable oreonductar
G grounded at E at or near the sbore station
‘A, and extended ‘out-as indicated to the de-
_sired location of the-electrie réyion to a sub-
merged plate or conducting body, which in
the present instance is shown as the anchor
E’ of the vessel 8. - - s
It appears with sthe arrangement illus-
trated, and when electric impulses are trans-

10

vs

mitted over the cireuit, thatan active or elae-

trified region, which may be ‘designated the
region of communication, is established in
the water, around each terminal ‘plate, and
_extending between them, if they are not too
.- widely separated, and that a difference of po-
25 tential exists between any twopoints therein
~ at unegual distances from either terminal
, " plate. The two immersed terminals of the
cable may be at & very considerable distancs
apart even to many miles and wholly inde-
pendent of each other, o that no current
actaally flows from one to the other, but if
from any vessel as § lying at any point in
this region of communication the euds-of a
conductor K be let down into the wator 8o
that it connects two points at unequal dis.
tances from either terminal E and E’, eiectric
impulses will pass in said. gonductor corre-
spon Jing to those transmitted through the ca-
bie from the shore station A. A telephonic
receiver in the conductor X will feproduce

the signals or speech thus transmitied.
" Instead of including the transmitter on the
-ship directly in the conduector K, it is desir-
able to einploy a transmitter ¢ and & battery
B’ in & local eirenit ineluding the primary
" coil of an induction coil, thé coil of low re-
sistance of which is in the circuit of con-
ductor K. I have found it necessary, how-
ever, in order to transmit speech in this way
so to employ telephonic recoivers specially eon-
_ strocted of exceedingly low resistance, in
comparison with ordinary tefephones, sand
determined for each case inevery special fea-
ture by the size of the terminal plates of the
conductor K, and the specific conduetiyity
of the medinm in which they are imnersed.
It is.not only possible to transmit in this way
signalefrom the shore toa ship, but also frowm

- the ghip to the shore. '

6o The region of communication may be
greatly sxtended and directed by exposing
the conductor of the insulated cable at suit-
able intervals or providing local terminal
plates M at intervals along its course as shown
in Fig. 2 or employing_a bare conductor M’
in lieu of the plates. In this oase each plate
or expased portion of the conductorserves as
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& terminal or point from which the electrical,

influence is diffnsed. N .

‘In practice I have found that with a'bare
copper’ wire of suitable low resistance, I
conld develop the region of communication
for about & mile or more along the direction
of the wire and for several hundred feet all
‘around it, and obtain in a telephonic re-
ceiver D’ clearly audible spesch when the
ends of a short eonduetor K, including the
same were immersed at any two points in the

| body of water unequally distant from the

wire and within the above limits. 1 have
also found that withsa few celis of low re-
sistance batlery, I could prolong the region

of communicalion between the twa terminal-

plates E and E’ of the cable G at least two
thousand feet and receive speech success-
fully anywhere intermediate to the plates.
-The length of the condnetor K may be very
short compared with the total distance be
iwoen the terminals of the cable, and the
length of an ordinary ship is ample to sesure
good results. : .

"Phe utility of my discovery is apparent,
for not only does it atford a practical means
of maintaining communication with isolataed
light houses, or peymanently anchored light
ghips, but with any incoming or outgoing
vessel which may be equipped with the nee-
assary apparatus, and whils within the lim-
its of a region of communication. Theso re-
gions may for convenience e indicsted by
buoys or thelike, and may be iocated many
miles:out at sea.

Havipg now deseribed my invention, what
I claim is— :

1. The combination with a sourco of cur-
rent, and transmitting instruments ata spors
station and an insnlated submarins condue-
tor or cable, bared or exposed to the water
&t two or more points so as to eatablish an
electrified region of communication, of a cen-
ductor having. its ends immersed at two
points
with, said telephone and conductor being
carried by a lightship or other vessel, as set
focth.
9. .The combination with a.scurce of cur-
rent aud signaling instramonts located &t &
shore station, and a submaerged eabls or in-
snlated conductor oxtending from such sta-
tion and grounded or cxpused to the water &t
said station and 2t intervals alougits courssy
of a conductor having its ends imimersed &t
two points
the points at which the cablo is exposed, and
signaling instruments’ connected  with sald
conductor, the said iustrnments and condue-
tor being earried by a lightship or other ves-
sel, as set forth. -

LUCIEN I. BLAKE.

Witnessos:
- FREDERICK S. HaLL,
JeNNIE M. WHITTERS,
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of different potential in said arensnd
& telephone of low resistance in cirenit thore-.
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uneqaally distantfrom any oneof .
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