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To all whom it may concern.:

- Be it known thatI, HENRY FINCH, of Michi-
gan City, county of La Porte, State of In-
diana,haveinvented new and usef ulImprove-
ments in Submarine Telephones, of which the

following is a full and exaect description, ref-
erence being had to the accompanying draw-
Ings, making part of this specification.

My invention relates to that class of tele-
phonic systems for nse to establish communi-

cation from land under water, and is particu- |
larly adapted for divers’ use or in the con-

struction of pneumatic foundations; and the
object of my

telephones that the moisture arising from.the

condensation of the diver’s_breath or other

moisture shall not affect the working of the
telephones by short-cireuniting on the connect-
ing wire or wires of the helices, and to pro-
vide means whereby the increased pressure

consequent to the use of the device under
water is prevented from affecting the working

of the same by providing for an equal press-
ure of air npon the inner face of the dia-
phragm; and to these ends my invention con-
sists, first, in embedding the helices of the
mmagnet of the receiver in wax or similar ma-
terial, and, seecond, in providing means where-

by the pressure of the air is admitted behind
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the diaphragm, and consequently maintains
~the diaphragm in equilibrinm regardless of

- the depth of water to which the telephone is
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carried, all as hereinafter explained.

In the accompanying drawings, Figure 1 is
a section through the receiver, showing the

- electro-magnet embedded in the water-resist-
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ing compound and the opening for the admis-

sion of air behind the diaphragm. Fig. 2 is
a section through the transmitter. Fig. 3
shows one manner of connecting and mount-
ing the transmitter and receiver in a diver’s
helmet. Tig. 4 shows a diver operating on a
wreck, | | | a

- The tr::xn’smifter A is of the form émplbying'

a granulated or powdered conducting mate-
rial, and consists of a case B, composed of
metal, having a series of small receptacles b
therein for the reception of such material, and
which case fits within an insulating-case B’,
preferably of vuleanite rubber. The rim of
the insulating-case extends above the face of
the case B, forming an enlarged receptacle

Invention is to so construet the

‘hereinafter explained.

for the conducting material above the recep-

tacles therein, and upon the edge of the rim

1s placed the diaphragm C’, composed of any

desired material suitable for that purpose.

Over this diaphragm is placed a metallic cover

D, having a series of perforations therein,

which by means of a screw d, passing through
the rim of the case B’, clamps the diaphragm

in place, the serew also forming the connec-

tion between the diaphragm and one connect-
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ing-wire, the other wire being connected toa

screw d’, extending through the cases B and
B” and in contact with the granulated con-
ducting material, completing the eircuit from

the diaphragm through such condueting ma-

terial. These cases are mounted in a case E,

having a suitable cap or cover, and in which

the mouthpiece E’ is formed. -
Where the device is used in connection with

a diver’s helmet, as I, the same is secured to

the helmet by means of a serew-bolt G, suit-

ably packed, and the stuffing-boxes I’ may

Ppass through the helmet, or additional stuft-

ing-boxes may be employed therein, as shall
be found most desirable. o
The receiver consists of the case H, the ear-

| piece H', and diaphragm H? and the case has

mounted therein the coils or helices H?, con-
nected with the line-wires through stuffing-
boxes E’. These helices are emnbedded in
wax or a similar water-resisting compound
entirely surrounding the same, for a purpose
An opening 1 is
formed in the case and extends through the
wax and communicates with the space be-
hind the diaphragm to permit an equal air-
pressure upon both sides of the diaphragm.
Iy embedding the helices in- the wax or

other water-resisting compound it will be seen

that the short-circuiting of the currentis pre-
vented which has heretofore been found to
be the case and has been the cause of pre-
venting the use of telephones where there is
great moisture in the air, especially below the
surface of the earth or under water, and es-
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pecially so where the same has been used by

divers, where a great amount of water is col-
lected, owing, among other causes, to the con-
densation of the diver’s breath. This defect,

is entirely remedied by my improvement and
the working of the device rendered positive.
Another defect which my invention as.
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‘above deseribed is especially deswned to
remedy is that of sustaining the dla,phrafrm:
“in equilibrium.

- As is well known, the pressure increases
with the depth at which submarine work 1s
being done, owing to the necessity of estab-

‘lishing an equilibrium between the pressure

of water on one side and that of the air sur-

~rounding the diver or workman on the other
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~ sides of the diaphragm equally, the dia-
in equlibrium and will be
“sensitive to the slightest interraptions in the
It will thus be seen that, while Iam
20

.phragm is always

current.

side, and as a consequence heretofore where

the diaphragm was suspended in a closed

“case the confined air acted to force the dia-
- phragm inward toward the magnet and tore-

sist an ountward vibration; but with my im-
provement, where the air is admitted to both

enabled to admit the air upon both sides ot

ure therein is prevented from in any way af-
fecting the working of the device.

“the diaphragm, the condensation of the moist- |

476,007

YVhﬂe the double magnet is shown and de-

seribed, it will, however be readily apparent
that a smcrle man*net and helix may be em-

ployed.
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szmcr now descmbed my mventlon what |

I claim, and desire fo secure by Tetters Pat-

ent, 18—
1. A te]ephone comprising an electro- mag-
‘net embedded in a water-r esmtmtr compound
| aub%antmlly as and for the purposeset forth.

2. A telephone comprising an electro-mag-

‘net surrounded by a water-tight case and em-
‘bedded.in a water resmtlnrreompound withan
t air-admission extending from the outside of

the case to the space 1)ehmd the diaphragm,
substantially as and for the purpose set for th
“In testimony whereof 1 have hereunto set

my hand this 28th day of Aun'uc_;t A D. 1891

HENRY FINCII

Witnesses: -
- H. B.IMHULL,
E. C. WELLS.
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