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No 744 336

EUNH‘ED STATES

f’aﬁenéed November 17, 1908.

——

ELISHA GRAY, OF HIGHLAND PARK ILLINOIS A&SIGNOR BY MESNE
ASSIGNMENTS, TO SUBMARINE SIGNAL COMPANY, A CORPORATION"

OF MAINE.

ELECTRICAL RINGING OF_,BELL:S FOR SUBMARINE SIGNALING.
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| SPECIFICATION forming part of Lef.ters Patent No. 744 330, d&ted November 17 1903.
| Applwa.tmn filed December 24, 1900 Serial No. 40,888. (Ho model.)

10 all whom it may Concerrm:
Beitknown that I, ELISHA GRAY, a citizen

of the United States, and a resident of High- |

land Park, in the county of Lake and State

of Illinois, have-invented a new and useful |
'Improvement in the Electrical Ringing of

Bells for Submarine Signaling, of which the
following is a full, clear and exact deserip-
tion, referenee bemo' had to the accompany-
ing dmwmt_..., formmﬂ* a part of thls specifi-

.eatlon in explaining 1135 nature.

The invention relates to an improvement

in the eleectrical ringing of bells for subma-'

rine signaling.
Heretofore “all attempts to ring submerged

-bells by the diregt blow of a hammer elec-

trically actuated have been undertaken by in-

closing the whole apparatus, :including the

bell and the hammer - actuating mechamsm
in an air-tightinclosure, so that the sound or

.. vVibrations of the bell were firstcommunicated
" to the .air- envelop, thence to the inclosing
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medium, and then to the water surrounding
1. ’lhl% method of producing sound VIbra,-
tions so deadened them that very little im-

: pu]se if any, gets into the water, and the de-
vice 1S practwally of little or no use for sub--
. marine signaling.

By my improvement the
bell and bpll-hammer are divested of cover-
ing of this character and are submerged 1n

the water and in direct contact upon all sides-

with it, while the electrieal operating mech-
anism for actuating the hammer 1s entirely

contained within an air-tight chamber, whlch

may also be submerged wwh the bell.

I will now describe my invention in detail
in connection with the drawings, wherein—
- Figure 1 is a general view of the bell and
its aetu&tmcr mechanism. Fig. 2 is a plan or
top view of the rocker which carries the lami-
nated armatures that are actuated by the
electromagnets.
that part of the a,lr-tlﬂ'ht box where the inner
and outer mechanism. of the striking-hammer
tnite, also showing the manner of sea.lmn' the
outer moving from the inner moving. pa;TtsJ
and - tlie means_for clamping the air-tight

-ehamber with the hammer-uniting mechan-
ism attached thereto to the belLL Flg 4is a
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Fig. 3 is adetached view of L

S

'view showing a modlﬁcatlon to which refer-
‘ence 1s heremafter made.

A is-a bell which 1In Fw 1 is repr esented
1in cross-section. | .

B is a circular drum with sealed top and

| bottom ends, formmg a water and air tight

chamber. .
C 18 the bell—hammer which is actuated by
the magnets D E and D E’, which are mount- -

J_ed in the chamber of the drum

F 13 a cast-iron rocker. - (Shown in pla,n in
Fig. 2.) It has trunnions f, mounted in the
Clamped within the frame of
_the rocker are four laminated armatures H 1
‘and H' I'. These laminations are laid to-
gether so that their edges form the faces of
Ithe armatures that are presented to the poles
‘of the magnets. There arefour magnets, the
poles of. which present themselves to the ar-
matures and which face downward over the
upward faces of the armatuzl es in the pomtmn
shown in Fig. 1.

Fastened to the center of the I‘OCKGI K and
,extendmﬂ' downward at right angles to it is
an arm or lever K, having a forked lower end
1., which engages with a roller M (see Fig. 3)
on the end of & short arm N, which s fastened
to a shaft O, having a bearmn* in the air-tight
box P, located within the bell

chamber of the drum B through the hole in
a tube Q. The tube is threaded at both
The lower end is screwed firmly Into
the lower box, while the upper end passes
upward throua'h the crown of the bell and
through the pla,te R, which forms the lower
end ot the drum B. The bell is seated in-
side to receive the upper end of the box P.
A heavy nut S is serewed onto the upper end
of the tube Q down upon the plate R to clamp

the upper drum and lower box together and.

to at the same time clamp the bell firmly be-
tween them. The arm or lever K, which is

secured to the rocker at its upper end passes

down .throngh the hole in/the tube Q mto the
chamber of the lower box, where ifs fork N
*straddles the roller: M on the end of the short-
lever-N on the reck-shaft O. Secured to the
-outer end,s of the rock shaft a,re two down-,

‘The cha,mber |
of t]:us inner box P communicates with the.
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W&ld extendmﬂ' inwardly-bent arms T TV.
- The lower ends of these arms meet at a point.

- directly under the center of the lower box P
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“the box P.

and are there secured to the bell-hammer arm | tance from the bell, long or short, as the case

U, which carries at its lower end the ham- |
mer C. . -
Instead of paukmﬂ the rock- sha,ft O to pre-

vent water passing into the chamber of -the | The bell itself, being in contact with the wa-
- box P, which would cause too much friction,

the followmn‘ manner of packing may be used
'V V' are 111bbel tubes. =
W W'are sleeves screwed into the 51des of
In these sleeves or 3011111313 the
rock -shaft O turns looseI; It also passes
through the lever N, which is rigidly secured
to it. Sleeves X X' are now forced upon the

ends of the rock-shaft and the air-tight rub-

ber tubes V V' are slipped onfo each end of

the shaft and wired tightly at each end to the

sleeves W W and X X'. When the Dbell-
hammer C moves, there wﬂl be a torsional

- strain put. upon the. rubber tubes, according
10 the direetion in which the hammel moves.

25

The hammer and the arm U that carries it”

are -so shaped as to cut. throuﬂ'h the water

- with least resistance.

TherockerF may be used in teams——that is,

- one Oor more carrying armatures may be eon-
" nected with it to be simultaneously operated
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by magnetsin the manner herein indicated—

‘andin Fw' 1 have represented the use of a sec-
ond rocker F” with armatures and operating-
magnets supported upon trunnions within the-
- chamber of the drum and connected with the

rocker ¥ by four connecting-rods, one of which

(lettered 1)is.shown as well as a portmn of the |
“other, (lettered 2.) - The other two are behind

the mawnets The group of magnets EE’are
connected electrmeally and when charged act

conjointly upon the armatures of both rock-

- ers, and the bell-hammeris thrown with great

" foree aﬂ'amst the bell in the direction Of the

- arrow. The group of magnets D D’act simi-
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- form of bell, but may apply it to str 1I¢:1nwanya
‘sonorous substance whatever. -
It will be understood that the ap 1>amtus 1S |

larly. If now the group EE is deénérgized
and the group

but in the opposite direction.

trical power.

group D D

from one group of magnetsto the other, eaus-
ing strokes of the bell in any predetermmed
order. | ~

I do not conﬁne myself in the employment
of this apparatus to the use of a conventional |

“adapted to be submerged in water to any de-

sired depth and at any required point, whether
close to the source of electrical power or re-

wiote fromit, and tlmt the wires conne(,tmn' the )

| ter in which it is submer ged,

preferably of rubber, and have

The wire.41is connected to the
group E E’, and wire 5 is connected. to the
By means of a swifch or com-.
Jutator that may be worked eitherby hand
or automatically the other pole of.the battery.
or source. of electrical power may be thrown

744,336

‘hammer ringing dewees eontamed in the air-
tight Submerﬂ*ed drum with a source of elec-
tuu-LI energy eonvemenﬂy located at a dis-

~may be, and that tlus prowdes a control of

| the striking. of the bell from shore or other

safe posn;mu under all conditions of weather.

imparts vibras
tions when struck by the ]mmmel dn:'eet]y to

70
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the water, so that the initial vibration is com- .

-mumcated dlrectly to the water without loss

caused by passing through any mtermedlate
medium of a different natme
. InFig. 41 have.shown the hammer melosed

the bell and to which chamber there are se-
cured metal transmitters to réceive the blow -

to the ‘bell, the transmitters being held re-
siliently close to the bell and so thm the force

of the hammer-blow drives them against the

“bell, from which they recede after delwel ing
to the bell the blow of the hammer.

water-tight case for the bhell- hammer. It is

SUSpended from the lower box P, into which
it opens. 1t may be made of meta,l Or any
suitable material, and it is of a size to pér mit
the oscillation of the hammer. It hasin the

line of oscillation, in close contact to the bell,

the transmitters 2 .w', which preferably are

of metal and which are adapted to be struck

‘T'hey are attached 130
resilient’ holders %2,
cylindrieal

by the bell-hammer.
the hammer-case U’ by
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in a watel tight chamber contained within
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~of the bell-hammer and transmit its impulses
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sections to fit upon cylmdrleal extensions of

~the case, to which they are fastened. The

tmmnntters are held &dmcent to the bell, 50

mit its*force to the surface of the bell, but
are immediately returned from the smface

of the bell, this having been done.
Having thug: fully iescrlbed my- 1nven1310n
I claim and desire t0 secure by’ Letters Pat—

D D’ energized, the ha,mmer*'.ent of the United States— - . -

-will be thrown as forclbly an‘amst the bell,
“The wire 3 1s.
common to both groups, of magnets and is
‘connected to one pole of the Source of elec--

1. Asameansforproducingin watel sound—
wave signals of high power for long-distance,
'fsubmarme W1relebs ‘telephony, a subnierged
bell of large initial sound-producing ca,pael‘ry,

11O
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a submer ﬂ'ed hammer for power fully striking. -

»the bell, edch stroke of which is controlled, a

submer ﬂ'ed electric. motor of large force to ac-
tuate the hammerin operative relation to the

bell and hammer, the bell being in actua,l

eontact with the Water

2. Asameans for produecingin Wa,tel sound-
wave signals of high power f01 long-distance;
Submm ine, wnelesq telephony, a Submel ﬂ‘ed
bell of large initial sound-produecing capacity,
a submer f‘red hammer for power fully striking
the bell, cach stroke of whieh is controlled, a
snbmer n'ed electric moter of large foree to ac-
tuate. Lhe hammer in operative 1@1&131011 to the
bell and hammer, the bell being in actual con-
tact with the W'ater and the 1110‘001" being con-

\ . A .
tained 1n a submerged water-tight chamber.
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- 3. Asameans forproducing in water sound-

| 105 . -
‘that when siruck by the hammer-they trans—-- o
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Wave signals of high pewer fer 1enﬁ'-dlstaHGG

ub’fn&rn_e wwcless telephony, a submer oed
‘bell of lare e Initial sound-producing G&peelty, |

1n actual eentaet with the water, a submerﬂ'ed
5 hammer for powerfully. stmkmg the bell, each
Stroke of which is controlled, an eleetrle mo-
tor of large forceto actuate the hammer, said
motor held submerged: in operative 1'elat1011

to the bell and the hammer a source of elec-.
tric energy and a means for controlling “its
- counection with the motorlocated upon shore |
or ab a distance from the submerged motor. |

and bell and electrie con ductors eonneetmg

. the said source of electric energy and means

« ‘for controlling it with the submerged motor.

4. Inesystem of len0'-dlstence subma,une
wireless telephony, a means for produ-cmw in
watersound-signals of high powercomprising

~asubmerged bell of largeinitial seund-predue— |
2: ing eepaelty, a submerged hammer for power-

f ully striking the bell, each stroke of which is
controlled,an electr*cmetoref large forcetoac-
tuale the hammer said motor he]d submerged
in operative relatlon to the belland. hemmer

25 a source of electric energy and means for con-

trolling its econnection with the submerged
motor, both means being on ehere or a,t a d1.s- |

t&nee from the motor.
5. JdIna’system of long-distance, eubmerme

jo wireléss telephony comprising a Submerfred

sound = produemm device and a submer oed-
sound - receiving and transmitting mstru-
mentaht}.;, a means for p1=educmfr in water
sound - signals of high power comprising

35 submerﬂ'ed bell of la,rge initialsound- predue-—

.lag capaelty, a submerged hammer for pow-

erf ully striking the bell each stroke of which
]ﬁ: controlled, an electric motor of large force
to actuate the hammer held submereed in op-

40 erative relation to the bell and ha,mmer a

4’5 |

50 armature, a ro¢k-shaft actuated by the rock-’

55

- source of electric eneregy and means.for con- |
trolling its couneemon ‘with the submerged
motor, both 1neans bemg on shore or ata dis-

'te,nce f1 om the motor.
6. The submer o'ed means for rmﬂ*mn' a be]l

.consisting of a series of magnets ada,pt,ed to

be alter nwteh‘" energized, a lever having at

each end an armature alternately attracted

by the magnets, a rock-lever-operated by the

lever and the bell -hammer carried by the

rock-shaft to be "oselllated thel eby and th&

bell. _
7. The eembmatlen of a submerged Water

tlnht case, & tandem arranwement of lever-

ectuetmﬁ magnets centamed therein and al-
'terne,tely dﬂtuated in groups, an armature-
lever'for each- group coupled together and |

- one of which is directly. connected with the |
60 bell- hemmer ot a bell to transfer its move-

Ty

.

|

durmﬂ‘ bubmerswn

ment therete the said bell hammer and the
bell. |
8. The eembmatwn of & submerged water-

‘tight case, electromagnets contained in said

case, enermature leveractuated by said mag-
nets and a connection contained in an air-

65

ht extension of the case to actuate a sub-

'merﬂ*ed unprotected bell-hammer and said

‘bell- hemmer making connection with the ac-

fuating means throuﬂ'h water-tig hb Jomts, and
the bell.

7G -

9. The eombmetwn of the eubmerﬂ‘*ed“

._'wa,fel -tight case, electric devices contained
1n the case for ect}uetmﬂ' a lever therein, said

lever and a bell a,tt&ehed to the cage, a Wa,ter-

tight chamber in the bell, a connection be- .
,tween it and the Water-tle'ht case through the

crown of the bell, an eetuetmﬂ' meansin said
water-tight (,ha,mber eonnected with a bell-
hemmer in operative relation to the bell,
means connecting said bell- hammer- a,etua,t-
ing device with the lever in the cdse.

10. A bellin contact with the water adepted
‘to impart, when rung, vibrations thereto and
meansforringing it, the actuatingmechanisin
of which is cont&med in a submerwed weter-_

tight chamber.
11 The combination of a bell in phvswel

75

30

contact with the water adapted to impart its -

vibrations, when rung, directly thereto, elec-

12. In the art of submarine wireless trans-
mission of intelligence, a submerged trans-

mitter comprising a bell or similar device for

impelling sound-waves through the inclosing
medium, and means-for actuating said im-
pelling ineans, said;actuating means being

flexible in aetlon S0 as to operate the 1mpel—

ling means in a variety of ways.

90
trical devices for ringing the bell and a sub-
merged water- tight case for holding said de-

vices in submerged relation 4o the beﬂ

05

100

13 In the art of submarme wireless trans-

mission of intelligence, transmlttmg means

consisting of a sound-producing device sub-
merged in combination with selective “im-

- pulse - receiving and actuating means for

sounding said dewee
14, Tn the art of wireless submarme trans-

mission of intelligence, sibmerged transmit: -

ting means consisting of a sound-producing

-dewee in eombme,tlon with- means for actu-
ating. the same, and’ a sealed- easmﬂ'mclosmg
| eueh aetua‘tmo' moans and adapted to protect

the same eﬂ'emst the actmn of the elements

_ ELISHA GNBAE}

Witnegses: L
S T T RA“RMOND 2d
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