= riw - aoa .

'Fr—

No. 768,567.

N0 MODEL.

el At Sl il =St T—— e e

i ey ekl Sekbieel S Bl Faw—
_—_-_—-l-rﬁ——-.—_

PATENTED AUG, 23, 1904.

A, J. MUNDY.
SUBMARINE SIGNALING.

APPLICATION FILED AFR. 23, 1902,

J SHLET8—SHYLET 1,

- H
*.. 41! 1 ]
JJ - — a— __—-1
L I Y - .—._--—l___-:—
I T Seweem peegl E—— — L
» % &'ﬂ- ? — — all
el

e T



fr= rm g LI Y

G Pw ey g "

- iy —

No. 768,567... - PATENTED AUG. 23, 1904,
' A, J, MUNDY. ';

SUBMARINE SIGNALING. ;

APPLIVUATION FILED APR, 93, 1003,
NO MODRL. 3 RHEETS—8HEET 2.

-:.". L] -I'I -'.l |‘ » 1 -
S

W mg i B B o -r-"l",
Hret e e leh

A

Y ) I‘.'i'-'i'q"."."lil [
-:.--l-l.i;.-l_ll_-l-'q_u l'-_l:t}.
"_l-_\.

| N |
"ote

-

Xanes
LI P

Y
- )

AT

P e B
"

- -

o,

ey
-

L
- .

AW

LI EEEE - - r B I

L L [ ———

.-

r'lt:_ _
S

L

[ ]
-
il;-

=

Y
:-&_ e

oy Lk
%

I‘i-- h |

i R

LI )
1!-

4 37

L]

[ ]
-
L)

‘:.'E-

-

U gk gt ey — . - Sl wnlll bl ni-enl Sap— - T A -l inkeiel S e f—— g, e .l'ql i

—un—ﬂ"_-—-—-ﬁ“lﬁq—“ el ST TR S S - “h_““”

. S T — N TEEEEE. SN R o — g PP T Y Bl SNy Sl ."'1'.: . e B k" p—— — e ey e TS EEEES fesend sl e A Himrh ek mp—
i e— ey e ey S T Y AN el A E—— - A Sl il sl ——h L s mare— p— . A el Senlenoils: Sty ol iy S R L, 1 3 PRI P - ek Wby bl p—
L il _—_—_-—_--—m iy e SRR R Rl W N S ek eyt sl i e i —— g P . S
e DI el R R — T T L T . gl by S il s—— PR A Skl ek iy fepeel N T

— b i el ey pgeesilly -SESale St sl ey e, —— i P P

—_— emivis iewl CRE— T SRS SRR TS S Skl epeem. NS iemmss WEEeE eSS P e el el Sl ) sl Sy
ki, s Sg—_—— -Hﬁﬂ—ﬂ—__q—h-ﬂ“-_r'——-—._--_“_—_-—
r__——_ﬂ-____-lll—--—-— . Ll Bkl e el - RN SR PSR Semfaskl sl * Y sl Syl epeept. Suemnl TSI T B el ik s ek
enjelivs S G- e - e el - s ol W dy  —— e d - . B . F T ] i o — T I L S BN Simbee iyl el IS B el guepes iy Vgl el
el sy ] — e Pl T N -SSR et Bl t\\ —_—hﬁ_‘-—--—“**“—_*m_“-—.ﬁ_-"
_-—;l——qmﬁ_—n_——-h—-*—m"— "l_\:: Iq-i—i-hl—-..—l.-——_q_-“l-— L T R e i ——
L]

- —— —— — - TS DS ML e e S——— ke Wi ip——p pr—-— "f" S ey fem— . Sy S— . T W L S MYt el PTE SEEE WY SN Sipky dgih ~p -
—.———h—_—_——_l—_—-_d——_—" -—ﬂ—-———-_“’_—'_l—m_‘-—ﬁ-ﬁ__——l—

. T — — e e i e L S — I-IJ 'R - —— Vel -l e e S EORy ey Sieagl =ikl S S AN Sy el -bulags Sl S ey sl s
Ty ek sl desind el sS——— S——- A il L — .r t ninimy iy —— Sy N A il sl e - s B TN T S N Sl el il e Say— n
-y L I . S S P sl S E—— "| ——— pmmmE GaleR elesly ey g SEEpEes TEFSEEE sl EE——— SR b L ¢ K § I 3

— —— S il vk —— ey S S — i S el S i "H ﬂ———__—--ﬂ-rn—- iy e S Sslepel gy Sl Sl sl g slesgel T——— RN Pl Wl
L L T S S alesls. sleiel Sefewsis seslees S SRR ST "R Tk B ~Hale I e el R T I ———,
A el T TSR RSN SRR T B Sl S el —_“_-—n'!-n_h-l I g il e e L I I R T e P ——
=il sl Sa— . el — ey s el el Fenlies Eesgiy sSm— ! e N Al e S— e S Syl sl S—— Yl . A S Sl Gl el ale—-—
T — T "R e e S— el gy ST Wil Wl Ss— g -, e sa— o I it wrei— RS By S - TSy B . el -l dlem—
S . SRR R el e o B | Sl w— 1 *__“___“m‘_——“ﬁ*
-—l—_“—'_‘_ vies gy el inkvessl el sl E————— L] Saliamial —___“I“_ﬂl_-__-
-———-—_F““ gl mnllh S-ge— - el ”m_—_—_w—-_ﬂ_— R S S Sk ik
imin furen g— SR il Sl e v E— — Y A ikl Sl e — [ [ WS F RS VRS Eekigh Shieny -Gepes SEE. S SRS S SN el
_—-—_I—_-—-—t_——_—-—_ﬂ_—ﬂ-_h—h_‘ ' L S sl E el g " EE—— S L L el el B S SIS G RN Pl Spesl
A L S R N Bk Sl i W - Sl el el Sy by iy y—— '!'; ! LK ___ _ X " —-—-—————lﬂﬂﬁ-ﬁ-———i—_—_—p
Angpp—y R sk — i Wy Sy p— g A S S S dsise—" ,I.p L K N e I T e — ]
T — i ety vl wp— . R pEE———— — L 5 2 _ K ¥ -+' _—__————‘_Hﬂ_-—‘
e o Ireererslr-w  SpE—— PP H- el Sl S plepn—" . ey S L, IS L ) —— T T N S gy Se vy
L B B el S Y LR RS " el g S el "kl el sl el T . Sy, SN N ey S S S B B Sl el s
il A Sl s SRy L R ey - = g R ——— - . ___m_“'-——_ﬂ-ﬂ——__ﬁ_j

L e B B N - F g
- i Rl gty Sirwieh sl T—— A WS My e Y. SEmvel S SN . e,y ol
b R R T ——" - EFE ey P SR SR gl W
T T i S . A il el ey Wit TSl sy R SR SR By

LK1 i i — e — et N— i —— y— e
eaia e B R A —— - S s y— st J

e S A— A A A el Wit Sy = — de— '
i ek e—— T R PRS- e AN S A el kel shis. ey Sy —

=¥ s

el Wl A S A e L S el b —lp L r _ F W " —— e g SRR SR T S il RS TR T . S Ny el sl S )

=T Sl h— — AR sl L el S T SRS R Ay Sab \ - il R T R A —

L | — _lil-—-!—-l——l-—u--i'-—-biﬂ bl —my e PR TS Sl Sy epeean SRS EEERE N S Sy s

. e B T T T — . el dpelegy o el —— . -I --_““_—_"____-H‘“'_ﬂ
bl i b B D T R — L 3 B N ___ ¥ ' el il S, — RS ey Genbblseny Sl Sy, e SSEE I TR SN S skl

e e T — I B .  Gelelly ge— 'f;rt.
S

sl E— — R T Slal el ey fu— e i, el el -l vl P ety il el bl ey IS TS S gk el
e R R B ——— o " i Al —— SR AR S TR Wty Ay S S E— —
= e S— — L S— i S el — l'...ill.. T Talinls Sseal e sl e el ey e R . —
— i e i Sl — — AL YEEY W sl iy . Al ":.I"J"".'HI”“”J Sy . PR S ie— — e B sk ey ey SE——
-— —— el e — =g —— ‘-rﬂ'-l' 'f vy -*l"' T S R ksl Ssiegy e R N ey -—— L
oy wmink —— . Eeder el ’ﬂ!l'ml““l E’.—'-ﬁ-— 'l" el S — - . Einkh W
L T - sl el - Fopslirenr il VhiRMR e ey . CE— e e L e ol R ey Sy S U N W

A sl el SRR Sl lespy g SN, el ey G N TEEE RS . LILE,

TRETEZENN

wpulln ey Y ik bl - L2 1T " 'f '\ T Sy PR ety Wem—"" Y Y TS S Wil Sl
wh T WA TS . S e T S S P skl - f _—-__H-_‘——_—'_-_F
el B el W— f—— el inis sl i g s .'t ' e ity = . " g &lr/é —‘”ﬁ—‘_ﬂ_‘—ﬁhu-#'_‘
5 el el S S R R dnlals S Ay sk T g _{ R T g — e
ek fessps ek PRl e et S ey B Sl N ' = T

L X T Y3
e . o 2. K N ]
_ _H-H
ey SR -
iy —
gyl SR W

H
d
|I
|

*
&

|

l

I
i

wipwm sy
L3
N |

i

-

.
\

v

|

r

1

——
L L L™

Llfs IR
Wi

Y
k

L

i

Wy

Lt
&

- = 4 -

b =

. B
-

v, T -l

EN e A n o n —————

.

L T 1
TR T

PO RO Y=

1 O 1Y

e
F 4 ::'i"""t' ’ B NN S N g——

I
Y
;
|
it
1t
l[l
hi

I3
I
]

R
N
LT P

=

-~
2] |
al

i
§
A
h
i
I
{
I

L -.."‘._Hh-rrﬂ*

< 7 '157': Pt — s o
ok L g o SR T

N
i
|

|
!
i

|
I
i
I

!

P R RO RS Ry

]
. L,
‘ ‘el = v wmh vy EE W S S o S
el A N el wr o snler L
L :—-l- L Lo L N N f wiaelin
L LR
1 o e W el —— il
' b e - — el
Lt Ll T W ] -‘
-l e — N T TR T S——
r . & LE E 1™ . S

N e
NEE P Yo

i
}
i

]
i

i
!
f
|

i e Sl S By ey f— —— a —
L F B I i TF J ST A e, L Ll e
ey ekl e SEE—. S - L LE BB L W T T e e i ———" I S TSI
» . — Ny Ny el iy sy ww s el spes i sy g Sy
i LE R TR LR Y e Y, ——t S EE— — -
- —-:-- —-—:-III'-I. C gl wrean el s e -
-

Tl ey s ey e e BT e EE— S
e Gheess  =veas L] ' +
e b el B W ubfy vl Sney
- —— el




No, 768,567,

[

PATENTED AUG. 23, 1904.

A. J. MUNDY.
SUBMARINE SIGNALING,

APPLIOATION FILED APH, 23, 1903,

&

3 RHEETS—SHEET 3,

¥0 MODEL,

-
i, il i, i, S R . —

—

T — S e S e Sl i SeE——

S Sanlhk Ty S PR miy

4

R
—y Tl il oy Saaeil

el Sesbaligy __-“--ﬁ—__-d"_—-—-.-_

L

R —allsbis gl

e ——
iy bl B o L I

LR

alliamn
Rimin e sl S i S

PR PTarls iy S — iy

—
L o

r—
-

"
w

=i
—
o

e
TinllF

—

— IR ey — eSererwuyeily immgplle SR Sl oSl el

b d L T R Ry a—

el —

i e om —mL.m ar g e, =

L. e S

E————
A, opfeegllyt  Eabininin sl
inplieranll s

" e mees e el splaaay S SR GEmles s Sl —
Hﬂ_—“-—-_““ e

TR el e S el
_-_—_ﬂ“---—_

+

iy el ~Eal -
=il wlslskinlll po—

L

iy

I
i

T Abele—— . R ANy sl we—— E—
e el T el e S el Sy EeE—

—y

1

_
il

" —
AEE——

I
_*_.
i

__““

L L]

1T _.m

b -

f

T P o Al Bl

triei) LN o
—-r-l-l-'#——..—-_-—

s L R —— L §

L e ]



5

10

No. 768,567,

UNITED STATES

Patented August 23, 1904,

PaTeNnT OFFICE.

ra—

ARTHUR J. MUNDY, OF BOSTON, MASSACHUSE, ‘'S, ASSIGNOR TQ SUBMA-
RINIK SIGNAL COMPANY, OF WATERVILLE, MAINE, A CORPORATION

OF MAINE. .

SUBNVARINE SIGNALING.

SPECIFICATION forming part of Letters Patent No, 7 68,667, dated August 23, 1004.

Applioation filed April 23, 1802,

Serial No, 104,203, (o model,)

To all whom & muy concern:

Beitknown that I, ArraorJ. Munpy,aciti-
zen of the United States, residing at Boston,
in the county of Suffollk-and State of Massa-
chusetts, have invented a new and useful Im-
provement in Submarine Signaling, of which
the following isa full, clear, and exactdescrip-
tion, reference being had to the actompanying
drawings, forming a part of this specilication,
in explaining: its nature.

My invention relates to a method of sub-

‘marine signaling in which the-energy of the

- mechanical or wave motion of the conducting
" medium itself is transforined at points within

“itself into energy in the form of sound-waves,

which waves are thereupon conducted by said
medium to other points within it and are there

i gathered and delivered to actuate the dia-

‘20

phragm of a receiving instrument. The cn-
ergy arriving at the receiving-station in the

- form of sound-waves is preferably relayed by

30

35

40

45

means of an electric transmitter to an electric
receiver, but may of-course be at once con-
veyed by any suitable sound-conductor di-
rectly to the operator’s receiving instrument
without relaying. .

The automatic production of sound in water
must depend upon a relative movement of the
sound-producing body and the mechanism for
sounding the same. A bell is perhaps the
stinplest and best exemplification of such a
sound-producing device. Heretofore for one
reason or other the prodaction of sound au-
tomatically has failed of accomplishment. In
fact, until recently no device of the character
just referred to adapted for the asutomatic
production of sound had been successfully
operated in any way whatever, whether man-

ually, antomatically, or otherwise, so as to

produce sounds of sullicient intensity and
clearness of note to be of practical and com-
mercial value for signaling purposes. This

condition existed for years, although eminent

cngineers recognized the probable value and
the possibilitics of such a device and vainly
endeavored to produce it. Their efforts and
experiments were acknowledged failures. -

- Of course I am aware of the existence of a

number of patents, both United States and
foreign, alleging to disclose successful signal-
Ing systems of this type. The irnoperative-

ness of such alleged systems appears in most

instances on the face of the patents in the in-
sufticiency of the disclosure, and in other in-
stances actual experimentation under the most
favorable conditions has demonstrated their
ioperativeness.: I am also awure of the ex-
istence of patents relating to other types of
signaling "apparatus—such, for instance, as
that in which soundsare produced in the water
by mmeans of steam injected therein. An in-
ventor-of a device of such type states that his
invention was evolved only after experimen-
tation had convinced himself of the utter in-
operativeness of a bell for submarine pur-
poses. I have found, on the contrary, that a
bell is probably the most efficient and desir-
able of all sound-producing devices, provided
the same is properly constructed and oper-
ated, and I have claimed such & device in pat-
ents heretofore granted to we. .

My present invention goes a step farther

than the mere successful operation of various
t.ypes of submarine sound-producing dovices.
1t relates to the successful automatic operation
of such devices. Hitherto it has not been

found that a bell or other device submerged
in the wator could be operated by virtue of
the motion of the water alone. The difficul-
ties in the wany of the sutomatic operation of
a submerged bell, for instance, are many. In

the first place the natural movement produced

by a wave upon a device suspended or floating
in the water is almost entirely up and down,

and il is not a lateral or rocking motion, such 83 :

as would cause the freely-suspended clapper
of an ordinary bell to strike the same. Again,
whatever rocking motion the body of such a
bell might receive by virtue of its suspension

50

53

bo

70

75

8o

;

is resisted by the mass of the water itself. -90.-:

Any impulse of the water tending to rock the
bell-body tends also to rock the clapper within
it, and the slight differential movement of the
two, due to gravity or relative inertia, pro-
duces but a faint contact, if any at all. Fven
this ‘movement, however, is opposed by the

95



106

. 20

30

35

40 ceiving or collecting apparatus.
resents a modified form of sound-receiving ap-

45

-2

presence of the water between the bell and

clapper.  Provided, bowever, that the action

of the clappor or the bell is not impeded by

the water between the two, the contact of the
water on the outside of the bell acls to so
dampen any vibration of the same that all
blows of the-clapper must becléar and power-
ful to produce anyeffect. The merve falling of
the hammer against bell by reason of its grav-
ity is hardly suflicient to sound the bell, even
if the fall is unimpeded. |

For the above reasons and for various other
causcs, some inherent to the particular device
under experimentation, bells and other de-

vices have not previous to my invention been !

successfully automatically operated. So far
as] amn aware, I am the first to operate a bell
by the natural power of the medinm in which
the resulting sound is transmitted. I accom-
plish this result by means of the apparatus
hereinafter described,in which the parts are so
constructed and interconnected that the up-
and-down or wave motion of the water imparts
to the sounding mechanism suflicient energy
to cause the latter to violently throw the striker
against the bell in spite of intervening walcer
and other adverse influences such as men-
tioned. The sound-waves.thus produced are
conducted by the water to my recelving appa-
ratus, by means of which apparatus the sound
is collected and forwarded to the operator.

" Having set forth the object and nature of
my invention I will describe apparatus for
effecting the same, refercence being had to the
accompanying drawings, in which—

" Figure 1 represents in elevation my Ilm-
proved means for auntomatically producing
sound. Fig. 2 represents in cross-sectional
elevation a form of my improved sound re-
Fig. 3 rep-

paratus, also in cross-sectional elevation.

" Referring to Fig. 1, 1 is a metal buoy of
the nsual type and which is anchored in any

desired place by an anchoring-chain 2 and
anchor 3. Itsupportsa bracket 4, from which

. is suspended, by means of a ball or jointed con-

50

nection 5, a rod 6. This rod carries at itslower
end a bell 7, which may be inclosed in a pro-
tecting-case 8, attached to the flanged collar
9. secured to the neck of the bell. This case

“ig preferably of galvanized iron and incloses

55

6o

the bell upon its sides and bottom, but does
not come in contact with thewm, the purpose
being to prevent the bell and its hammer from
being: fouled by seaweed or other things. It
is not intended o form a water-tight com-
partmont, however, and it is provided with
holes by means of which the water may enter
and fill it, arid thus be brought into contact
with the bell. The rod carries a sea-anchor
10, which is attached thereto in & manner to

permit of its movement and that of the bell
with relation thereto, the movement being re-

768,567

stricted In one direction hy a collar 11, af-
tached to the rod, and in the other direction
by the sleeve 12, by which the bell is secured
to the rod.

The sea-anchor may be of any nsual type,
and I have represented one provided with the
widecircular Aange 13 and with the bell-shaped
flange 14. They are both attached to a long
sleeve 15, through which the rod extends and
which sleeve has o wide flange 168 at its lower
end. The sca-anchor also carries a buoy 17

helow the flange 11 and for the purpose of sus-

taining its weight. The bell has a hammer
18, which is attached o the collar 19 by a
rock-shaft 20, having an arm 21, which pro-
jects outside the bell to a position bencath the
flange 16.

Upon the movement of the Luoy 1 the rod
suspending the bell is moved and caused to
rise or fall with respect to the sea-anchor, and
wlhen if.rises it causes the arm 21 of the bell-
hammer rock-lever to come into contact with
the sleeve-flange 16, and thus eause the ham-
mer to be swung against the bell and deliver
to it astroke which produces sound-vibrations,
and which sound-vibrations are delivered to
the surrounding water and transmitted by 1t.
As the buoy 1is swung or moved by the move-
ment of the water in which it i1s these move-
ments continue to cause variations in position
between the sea-anchor and the bell, whereby
the bell is caused to be rung as the two ap-
proach each other. |
It will be understood that normally the sea-
anchor is sustained by its buoy so that it rests,
if at all, but little upon the arm that actuates
the hammer of the bell. 16 is not, however,
readily movable in the water in either direc-
tion, but permits the buoy to move the bell
with respect to it, so that the movement of
the bell by the buoy causes the bell-hammer
arm to be brought into contact with the de-
pending part of the sea-anchor, and thereby
operate the bell-hammer to strike the bell.
Every movement of the main buoy is thus
communicabed to the bell and bell-hammer.
While, however, the sea-anchor thus acts ib
may be changed in position Ly the main huoy
ogradually as it is dragged by it; but this does
not affect or change its operative relation to
the bell and bell-haminer as above expressed.

The receiving apparatus (shown in Ifigs. 2
and 3) consists of a duplicate receiving-trans-
mitter 22, suitably mounted within a casing
23, containing a sound-conducting medium 24.
The transmitter consists of diaphragms 25 and
26, closing the cnds of a cylindrical chamber
27 and maintaining the samme water-tight and
cosperating in the case of Fig. 2 with two re-
sistance-varying means 28 and 29 and in the
case of Fig. 3 with a single resistance-varying
nieans 50, sald resistance-varying means being
connected in series through the connection 31
wibly the operator’s recerver 32.
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Having described the principle of my inven-

tion and apparatus for carrying the same 1nto |

affect, what I claim, and desire to sceure by
Letters Pateit, 15— .
1. In an dmproved method of submarine
sionaling, the transformation of the energy of
ilie nataral motion of the water nto energy
‘1 the form of sound-waves of a qualtly for
submarine signaling, and the delivery of such
sonnd-waves to the water b a point below 1ts
surface. |

9. An improved method of submarine sig-
naling consisting in transforming the energy
of the natural motion of the waterinto energy

in the form of sound-waves, delivering said

waves to the water at a point below its sur-
face, taking rays of such waves fromn the wa-

tor ab a distant point and transmitbing the col-
lected rays to recelving means. o

3. An iinproved method ol submarine sig-
naling consisting in transforming the energy
of the natural motion of the water into energy

1 tho form of -sound-waves, delivering said -

waves to the water at a point below its sur-
face, taking rays of such waves from the wa-
tor ab a distant point, transforming the energy
of such raysinto electrical energy, and trans-
mitling the electrical encrgy 1o receiving ap-
paratus. | e

ARTHUR J. MUNDY.

W 1tnesses: | .
K. . RayMOND, 2d, |
J. M. Doran. -
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