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To all whom it mwy CONCErn:

Be it known that I, Horace B. Gare, a
citizen of the United States, residing in Bos-
ton, i the county of Suffolk and “State of
Massachusetts, have invented certain new
and useful Improvements in Devices for
Producing Sound-Signals in Water, and do
hereby deelare the followi ing
connection with the qccomp‘mymﬂ draw-
ings, to be such a full, clear, and exact dis-
closure thereof as will enable others skilled
in the art to which my invention relates to
maké and use the same.

It has been ascértained by experiment th‘lt
in a signaling device for submarine pur:
poses, the vibra ating body to be the most effi-
cient should: be in direct contact with the
water, in order that the sound waves may be
pr oduced i in the medium by which they are
to be conauctcd, and loss of energy in their
passage from one medium to another thereby.
avoided. Tt i is, however, a decided practical

. advantage that the app‘uatu% for exciting

25

‘culiarly liable to injury by salt water.
case a hammer-is used to excite the vibration
- of the resonant body, it is found also that

the Vlbr‘lflOIlS of the resonant body should,
itself, be protected from direct immersion or
contact with the water. Especially is this
true of electrical apparatus, which is pe-
In

. immersion of the hammer in’ water tends

[
[
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to offer considerable. resistance to its rapid
motion.- Another objection to the admission
of water to the operating parts is that an
ever-present film of water prevents a clean
contact of striker and sounder. Again, un-
less the water be excluded the mechanism
is liable to corrosion, marvine growths and
interference from floating obstructions which
seriously interfere with its operation.
ITaving these and other points in mind,
one ob]cct of my invention is the productlon
of a submarine sounding device in -which
the vibrating body is.in direct contact with

5 the water fox dehvonno thereto vibrations

of great energy, and in Which the operating
par ts are entuely protected from the water.
Another object of my ‘invention is the
production of a submarine sounding device
wherein the operating mechanism _ cannot
be obstructed by or in any way be subject to
the effects of the prescnce of water, and
which has no moving parts which have to
be packed to prevent the admission of water.
Another obgu,t of my invention is the pro-

. Specification of Letters’l?atéﬁt.
Apphcatlon filed March 5, 1508,

, when read in.

.dliferent from that shown in Tlof 1.

-metal than the rest of the case.
-struction is mainly for convenience in man-
| ufacture—the body of the case being cast in

- ple, by calking and s

- s

~Patented Oct. 5, 1909.
_ Serial No. 304,467,

duction of, efﬁcxent operating means- espe-
_cially adapted to my p(n'tlcular sounding
‘device fot actuating the same with gre 1t
energy.’

Other objects of niy invention will pres-
ently appear upon reference to the descrip-
tion thereof in connection with the draw-
mrrs, wherein—

Figure 1 is an elevation, mainly in sec-
tion, “of a sounding device embodying my
invention. Fig. 2 1s a view illustrating the
operation of my device in connection with a
buoy or other floating structure, the operat-
ing mechanism in this instance being ShOhth
“F; ig.
3 represents a sectional view illustrs ating an-
other modification of the operating dewcu
and” Pig. 4 a sectional view taken on the
line 4—4 of Fi ig. 3. Fig. 5 is a sectional
view illustrating another embodlmen{ of
my invention. Fw 6 is a vertical section,
and Fig. 7 an elevation illustrating another
form of my invention.

Referring specifically to the drawings, B
represents a closed case, preferably, thOuOh
not necessarily,-entirely metallic, serving the
double function of resonant case or sounder
and a receptacle for operating means.

E 1s a thicker portion of the case which
‘3("1\7@3 as the \flbrator, and which, in Figs.
1, 2, 8, 4, and 5, takes the form of a he: avy
rmg which may be either integral with the
rest of the case as shown, or of separate con-
struction and attached thereto. 1t may pro-
jeet either on the inside or on the outside of
the case, or on both sides thereof, as shown in
Trigs. 1, 8, 4, and 5.

In Iugs 1 and 2, one end of the case B is
formed by a cap A, which may be of thinner
This con-

attached - (for exam-
dering) so as to make
a permanent water - tlght joint-—in effeet,

one piece, and the c‘l){

"making the cap one piece with the body of

the case.
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Various devices for e\m’cmo the vibration

of the sounder may be used in my inventinn,
and I do not confine myself to any. partic -
lar device for this purpose.

Trig. 1 illustrates the type of exciter X\l 1cd
T now prefer, comprising a hammer I ada L)t
ed to strike the ring B and an electromagnet
D with a movable armatare C f or acu‘mtm iy
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the hammer . The magnet D is encrgized | causes the striker to recede from its position

by passing an electric current through the
coil (O surrounding the forks of the magnet
D and armature C.

The source of electrical power may be sub-
merged in the sea or may be located upon
shore or upon a vessel or other floating struc-
ture and is connected to the sounding device
by the eable J. The siriker is in this in-
stance shown as mounted on one arm of the
bell erank lever H, which lever is pivoted on
the journals 2 on a lug A loeated for con-
venience on the top of the magnet D. . The
shorter arm of the lever is pivotally con-
neeted with the linkk G which, in its turn, is
shown as pivotally connected: to the rod O
having a collar 0%, which rests upon the
armature C of the ‘magnet D: A helical
spring 5 rests npon the collar O% and be-
tween it and the collar O* for the purpose
below described.

L have shown the case I3, Fig. 1, as having
formed thercon a junction box M. The ca-
Lle J is firmly attached to this hox at the
opening R by means of its sheath and any
suitable locking means. The box is pro-
vided with an opening and a removable
cover IC thevefor. The terminal wires W
of the electric operating means presently to
be deseribed arve laid through the opening P
into the junction box. The line wires of the
electric supply eable J pass into the junction
box:at the opening B and are securcly con-
nected to the wires W within the box.  This
done, the cover K of -the box is tightly se-
enred i place. . An opening 1. is shown in
the top of the junction box M, and a plug 1.t
provided for said opening. Through this
apening, affer the electric connections are
epmiplete and the cover in place, T pour a
witerproof insulating compound until the
hox M is filled, thus senling and making per-
fectly water-tight the joints at which the ea-
ble and wires enter the same. The plug Lt
15 then secured in place.

The operation of the actuating mechanism
is as follows: When the magnet 1} is not en-
ergized the weight of the armature € and
its connecting parts ecause the hammer F and

the arm H to assume the position shown in,
Upon’ the,
passage of current through the coil Q% for'|

the dotted lines at F* and H*.

the sounding of a signal the armature ¢ is
drawn up, throwing the striker into the po-
sition shown in full lines in the drawings
(see Fig. 1). The momentum of the mov-
itig  parts, however, carvies the striker
slightly beyond this position and into con-
tact with the ring I, thus delivering a blow
which sets the ring imto vibration which
vibrations are repeated in the water and the
predetermined signal given, The helical
springs though temporarily yielding nnder
the momentum of the moving parts quickly
forces the rod O slightly down again and

l

of contact with the rving ¥ to the position
shown in the full lines of the drawing, thus
preventing such contact of the striker and

ring as would dampen the vibrations.. Upon

interruption of the current the striker again
falls back into the position indicated by the

dotted lines, the armature simultancously
dropping to the bottom of the case B, and

the apparatus is ready for another stroke.
In Fig. 2 T have illustrated a modification
of my invention so far as the operating
means is concerned. - This figure shows my
invention as in -operative connection with a
gas buoy of the type usually employed in
the light-house service.. This buoy I have
represented by X. It is charged with gus
undei pressure, which supplies in the usual
manner a lamp N supported upon a frame
work above the buoy. The gas as it passes
from the reservoir within the buoy to the

Y
Wt

lamp N may be caused to operate suitable -

mechanism inclosed in the case O to actuate
a recipropating vod G'. This rod is shown
as passing through a tube T into « mechan-
ism case or sounder of the character hereto-
fore described, which is attached to the hot-
tom of the huoy below the water. .

I have not shown the mechanisin for oper-
ating the rod G* as it forms no part of mny
present invention. It may, however, he of
tha type shown and described in United
States Patent No, 637,925, for operating hells
in-the air. In this instance, the operating
mechanism in the case B is as follows: The
striler I is mounted upon the long arm of
the bell crank lever H pivoted as heretofore
described at the point 2 upon a lug 2 on
the botton plate Q. To the short arm of the
lever the reciprocating rod (' is connected
and at the point of connection is provided
with an elongated slot O, wherehy the re-
ciprocating rod and tha arm of the lever

Tave relative movement for the purposes to

be presently desceribed. A spring €' is at-
tached to an extension of the arm 11 beyond
the pivotal point. The other end of the
spring C! is attached at the point Y {o the
part A of the casting B.  Two leaf springs

%', 8, are shown mounted on the plate Q (o
: prevent by their contact with the extension

of the arm I1, the striker I from. remaining
in contact with the ring K after being throven
against the same.

The striker F is thrown against the ring I8
by the spring CL. The apparatus Leing in
the position shown in Fig. 2, the rod (' on
being forced upward will rotate the arm 11
abont the pivot H* to throw the striker I 1o
the right. The point ¢ will be similta-

meonsly carried to the left and when the arm

H has passed slightly beyond the verties po-
sition the spring C* will throw the striker I?
quickly toward the right and against the
ring I, the slot in the lower end of the rod
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‘G* permitting this free motion of the pin-on’
thearm H.  The striker F.being now# Fawn.

“over to the right hand side of the ¥
, upon downward movement of the rod’ (& ba.
.5 carried toward the left and after it has
passed sliglitly beyond the vertical position
on the left hand side will be thrown by the
spring C* quickly to the left, again striking.
- the ring E.and.being returned by the leaf
spring- S to the position shown in the draw-
ing. o :
%n Figs. 3 and 5 I have shown a lug or
ring O° attached to and forming part of the
case for suspénding the apparatus in the
water. S :
In Figs. 3,4, and 5, the means for exciting
the vibration of the resonant body consists
. of electro magnets O7 which cause the case B
to vibrate by means of magnetic lines of
force in the manner set forth as applied to
vibrating a bell in United, States Patent No.
036,519, to Gray & Mundy. and which, there-
. fore, need not be further described. . . .
In Figs. 1, 2, 3, 4, and 5, I have shown my
inyention embodied in an apparatas in which
the sounder is in the form of a ring which
forms part of the casing containing the strik-
-ing mechanism. I do not, however, mean te
limit my invention to the form of sounder
shown, ag in certain eases a plate or dia-
phragm may be'used as the sounder, my in-
_vention being limited only by the necessity
‘that -a_vibrating body shall be in contact
with the water and the vibrating mechanism
e protected from-the water and at the same
time be arranged to impart- the necessary. vi-
brations ~ directly to -the vibrating body.
Such a modification of the resonant case
is shown in Figs. 6 and 7, in which the thick-
ened portion - is in_the form of Losses in
the center of the round diaphragms O® and
02, respectively. ~ By copstructing these dia-
phragms so that each Will give a different
sounﬁ, the  utility of the signgling means
may be increased. . g
: 1)1’1 Figs. 6 and 7 a pair of magnets D and
D? arve'shown, which may be encrgized alter-
nately, ‘attracting alternately the armatures
C and (?, causing the hammer F to strike
alternate blows. on the two diaphragms O8%
and 0°. : : e
Having thus described my invention, what
. T claim as new, and desire to securve by Let-
. ters Patent is:— " - i
65 1. In an apparatus for producing sound
' signalsin water, the combination of a sound-
“ing body having a portion of its surface
adapted to be exposed to contact with water,
-and a portion thereof shielded therefrom,
and means inclosed therein acting directly
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T upon said:body . to ‘originate sound vibra-
_tions therein capable of transmission through
the water, - B o

2. In an apparatus “for producing sound

656 vibrations in . water; the combination of a

“closed sounding body adapted to be in

‘agtingﬁ,djrectly thereon to origin:
;vibrations therein and adap_ted?o”,caus‘,e S

trical mechanism, also inclosed in said bod

stantially as set forth, =

=

mersed in water, méans inclosed in the body:
ginate sound

body to impart sound vibrations to the:
rounding ‘water, and means .for operatin
said inclosed means from a point outside: the
bady, as set forth. e

3. In an_ apparatus for producing sound::
vibrations in water, the combination of & %
closed sounding body immersed in water, 5.
striker adapte_cT to strike against the inner.
surface thereof to cause the vibration of said"
body, means for operating said. striker in-
closed in said body- and means for causing’

29
the actuating of said striking operating.”

means from a
deseribed. .
" 4. In an apparatus for producing sefind
vibrations in- water, the combination/of a
closed metalli¢ vibratory body, a striker in-
closed in the said body and adapted to strike
upon the inside surface thereof, and elé

point outside the casing, as’

for actuating the said striker, and 3 cable
or insulated wire attached to the said body
and entering the same thigugh a sealed opei
ing whereby electricgl. power inay be ¢
veyed inside the Body for operating -the
striker, whereby sound signals will be origi-
nated capable of being transmitted through
the water in which the body is immersed,
5. In an apparatus for producing. sound:
vibrations in water comprising a closed ey-.
lindrical metallic case, having ‘a phickened 100
portion, a striler inclosed in the zaid case P
and adapted to strike said thickened portion,
an electrical mechanism for actuating the -
striker, and a cable or insulat ~* wire enter-
ing the case through a sealed opening whére-
by electrical impulses may be « mveyed in-
side the. case for operating the. striker to
originate and transmit sound signals, sub-

105

6. A water-tight submerged case, a por- 11¢ ‘

tiori’ of which is capable of exciting scund

_vibrations in water in dontact with it, and

means inclosed within the case whereby the
vibrating portion of said case may be set

- in motion to originate and transmit signals, 110

as described. -
7. A submerged lwater-tight case capable

of vibration and of transmitting sound vi-

brations te water in which such case is sub-

merged, and means inclosed within said case 1%

whereby sound vibrations may be. set up in

-said case, as described.

8. A water-tight ease having two or more
faces each capable of transmitting sound vi-,
bratiens to water and each attuned differ- 1'% .
ently from the other, said case being adapted
to be submerged in water, said case being -

“provided with means inclosed therein where-:

by such vibrations may be excited, in combi-" -
nation with means locatéd outside the case 13%
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whereby said exeiting means ay be oper-
ated.

9 submerged  water-t tight sound-pro-
dueing case, a striking means inclosed within
said case, means inclosed within the case for
()])('mtmn said striker to cause it to engage
the internal wall of saidl case, the ])mtlun of
tHI \\(1]] so.engaged being thicker than the

o

|

|

!

i

rest of the said wall wherehy soumd vibra-
tions eapable of ntilization” as submarine 19
sond signals may he orviginated.

\ HORACE B. GALE.
“In presence of i—

M. E. Franm Y,
M. V. IFoLry.



