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'LUCIEN IRA BLAKE, OF LONDON, ENGLAND.

1,080,098.

To all whom it-may concern:

'~ SUBMARINE SIGNALING.

| Specification of Letters Patent.

" Be it known that I, Luciexn 1. BLAxE, a

-~ citizen of the United States, at present re-
 siding at London, England, have invented
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certain new and useful Improvements in
Subimarine Signaling, of which the follow-
ing is a full, clear, and exact description.
For a long period of time the desirability
of seme means for producing continuous

sounds under water practically available,

with known instruments, for purposes of

 sub-marine signaling has beer  widely re-
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cognized, but although the provision of such
devices has been the object of strenuous and
unremitting effort, nothing fully adequate

for the purpose has heretofore been found.

~ or proposed.
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In my presenﬁ appli{jation for Letters Pat-
ent is disclosed an invention which I have
found to afford a solution of this problem,

and which constitutes a radical departure

from previously proposed plans, in that 1t

~ is based upon a principle hitherto unap-
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35 of other such forms or modifications.
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plied to this or any similar purpose ot
which I am aware. = | I
" The explanation of the invention and of
the principle upon which it depends will be

facilitated by reference to the accompany-

ing drawings in which— o
Figures 1 and 2 are diagrams 1llustrative

of the underlying principle of operation.
TFig. 8 is a part section and side elevation

of one specific form or embodiment of the
invention, and Figs. 4 and 5 similar views

‘Referring to Figs. 1 and 2, A represents

._a, plate of any material, such as wood or

metal, B a tube connected with a supply of
water under pressure, and C a nozzle, which

40 jn Fig. 2 is provided with wide flanges giv-
form of a plate with a central

ing it the.

- orifice.’ |
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‘enough to the

Tt is well known that if water be_fbrded

through the tube B the plate A of Fig. 1

will be strongly repelled from B, while that

in Fig. 2, provided it be, initially, close

jet from B wets both plates, will be strongly

“attracted toward B. This (s true in both
cases whether the device 1s submerged in

water or is in alr, but in the case of Fig. 2
if the plate A be removed beyond a certain
limited. distance from the plate nozzle C it
will be repelled from the same. | .

The phenomenon of attraction pe(:uliar'té

plate C, so that the issuing

Fig. 2 is explained by the very old law of
Bernouilli, that the hydrokinetic, or the
pressure exerted by water in motion, as dis-

| _ Patented Dec.2,1913.
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tinguished from the hydrostatic or pressure

of water at rest, varies Inversely as the
square of its velocity. Applying this law
to the device of Fig. 2; it will' be seen that

the water issuing from tube B, flows out-

wardly between plates A and C, with a con-
tinually diminishing velocity until 1t reaches
the rim of plate A. But since the pressure

‘at the, rim must be that of the water in
which the plate is submerged, the pressure
‘directed upward at the jet’s orifice B must
be less than this downward pressure, so that

the plate A, as a whole, will be pushed by

the hydrostatic pressure downward or to-

ward the plate C.
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In experimental investigations of devices

of this character I discovered: that a plate

A, Fig. 2, if held at a certain short distance
from C may be caused to vibrate with great
force, the period and power of the vibra-
tions depending chiefly upon the pressure
and size of the jet, and further that 1f A be

forced so close to C that the orifice is almost

closed, the pressure at B becomes for the in-
stant hydrostatic, and therefore greater than

‘the hydrokinetic pressure tending to move

the plate toward C, which results in the
plate A being repelled from C. Any move-
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ment of plate A, however, away from C, '

permitting the water to flow, results at once
in-the attraction of A, so that in this case
A may act as a rapidly vibrating valve,

alternately opening and closing the jet ryth-

mically.

90

T have .foﬁhd-,'&s a result of my'bbsefva,—- |

‘tions of the above phenomena, that by suit-
plate ‘A at a certain

ably supporting the
short distance from C, the attraction may be

| unstably balanced, and vibrations main-

‘tained that may be ultilized in various ways

to produce 4 continuous sound, well suited
for submarine signaling. For example, the
sudden checking of the issuing water by the

vibrations of plate A produces a “water

| hammer” effect in the supply pipe, the “ham-

l

mer” pressure. in -pounds per square Inch
being about 50 times the velocity of the
water in feet per second, so that 1t 1s not

‘difficult to obtain 100 Ibs. per square inch in

water shocks .that may be transmitted as a
continuous sound through the water. Again,

the vibrations of the plate A or part cor-

05
100
108

11




2

responding thereto in a properly organized

~apparatus, may be utilized to produce a
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succession of mechanical blows upon such
a body as a submarine bell; or the vibrations

may be¢ imparted to suitably designed and

constructed diaphragms, or utilized in other
ways to secure a similar effect or result.

In illustration ofe the applications of the

invention above referred to, I now refer to

Figs 3, 4 and 5 of the accompanying draw-
‘ings, which have been briefly described above.

In Fig. 8 the numeral 2 designates an iron

or steel cylinder having an.inlet 3 through

which water may be introduced by a flexible
pipe 4, leading from a sultable source of
pressure supply. At the opposite end of

the cylinder is a jet orifice or ajutage 5,

- bowl-shaped or substantially hemispherical,
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and, supported upon a rubber cushion 6, or
other proper resilient seat is the vibrating
member 7, 2 body of wood or metal of sub-

~ stantially the same contour as the jet orifice,

except that it has a flat portion opposite and
of greater area than the orifice. o
The vibrating member 2 is carried by a

plate 8, forming part of an adjusting frame
"9, by means of which it is adjusted in proper

relation to-the orifice. |
When water under pressure is introduced
into the cylinder 2, the jet issuing from the

‘orifice 5, when the nearly rigidly fixed mem-

ber 7 is in proper adjustment, will be al-

most completely, abruptly and alternately

shut off and opened with high frequency.

Powerful shocks, that is, large pressure dif-
ferences, will thus be delivered against the

“walls of the chamber 2, and if the latter be
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submerged 1n the water, these shocks will
be delivered unimpaired through the walls
to the surrounding water.’ I

I have found that an iron cylinder 6
inches in diameteéer, 16 inches long, wnd with

walls one half inch thick, let downiinto the

water, gives with a jet § of an inch in diam-
eter and a pressure of only 20 lbs. a loud

tone which may be transmitted to great dis-

“tances through the water and taken up by
~ any of the receliving instruments commonly
~used in such signaling systems. '
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- tube 10 extending alongside of or through |

In the device shown in Fig. 4 the appli-
cation and use of the vibrating member as
the clapper of a submarine bell 1s 1llustrated.
Obviously there may be a great many modifi-
cations of this plan, but that which I have

found the most practicable is the following:

The flexible pipe 4 is connected with a metal

the wall of a standard submarine bell I1,
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 shown in section. The ajutage 5 of the

same character as 1n the preceding figure is
arranged at the lower end of the tube 10
and 1s confronted by a vibrating member
12 of corresponding contour to that em-

ployed in said figure, supported on the tube |

1,080,098

"in this case is an iron or steel body in close

proximity to the rim of the bell 11, and

serves as a clapper to deliver a succession

of powerful blows with great rapidity and
regularity against the rim of the bell. 1
have found that in this way a bell can be
made to give out a continuous ringing tone,

70

particularly marked in its high overtones

which -are best suited for submagine . sig-
naling. * Thus undamped vibratiors origi-
nate without an initial percussive blow as
with ordinary bells, and code signals may
be propagated even by.a bell, by manipulat-
ing a suitable valve in the supply pipe.

- Another application of the invention is
shown in Fig. 5. In this device 13, 13 repre-
sent metal plates in the nature of diaphragms
secured to a suitable support 14, through
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which latter extends the pipe 10.. At itsend

this pipe 1s provided with a double bowl-

shaped ajutage, and the vibrating members

corresponding to those previously described

| are segmental hemispherical bodies 15, se-

cured to or integral with the diaphragms 13.

From the foregoing explanation of opera-
| tion, that of the device of Fig. 5 will be

readily ‘understood, it being observed ‘that

jets are shut off or checked opposes the at-

traction so that vibration of the plates re-

sults. | o -
The above described method of and appa-

ratus for originating sonorous  vibrations

avallable for submarine signaling are not

only highly efficient, but are much more sim-

ple and economical than those now in use.
It is obvious that the devices for carrying
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| the elasticity of the plates, together with the
| hydrostatic pressure during the instant the

9o
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out the invention may be very greatly modi- -

| fied, and I have shown such typical forms

only. as seem to illustrate the principle and
its application to specific cases. =
What I claimis: . -
1. A sound producer for submarine sig-
naling, comprising in combination, two rigid
bodies with parallel opposing surfaces main-

tained out of contact, but in close -elastic
relation, means for introducing, under pres-

sure, a jet of fluid between the opposing sur-
faces of said bodies so that it may flow with

to its exit from the space between the same,

and means for producing sonorous tones by

the vibrations thereby <dimparted to said
bodies. - o " v
- 2. An automatic vibrator for submarine
sound producing apparatus comprising in
combilnation, a vessel adapted for connection
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‘diminishing velocity from its entrance into,
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with a source of water under pressure, an -

| ajutage for the same and a solid body hav-

g 1its surtface confronting and correspond-
g 1n contour to the inner surface of the

‘ajutage ‘and held in close elastic relation

thereto, whereby it will be alternately at-

10 by rubber cushions 6. The member 12 | tracted and repelled by variations of pres-
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~sure due to the '_dilninishingvellocity'Of' the
flow of water from-its entrance to its exit.

between the said body and'the ajutage.

3. An automatic vibrator for submarine

5 sound producing apparatus, comprising in

10

combination, a vessel adapted for connection
- with a ‘source of water under pressure, an
ajutage for the same of bowl-shaped form,
and a solid confronting body having a sur-

face of a contour corresponding to that of

- the ajutage and held in close elastic relation

IZO
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thereto, whereby it will be alternately at-
tracted and repelled by the flow of water
__1rom the ajutage. I

10

4. An.automatic vibrator for submarine

sound producing apparatus, comprising in
combination, a vessel adapted for connection

with a source of water.under pressure, an
ajutage for the same of bowl-shaped form
and a solid confronting body having a sur-
face of a contour corresponding to that of

the ajutage but with a flat portion opposite |
to and of greater area than the discharge.
opening of the same, and held in close elastic

relation to the ajutage, as and for the pur-
pose set forth. o - . S

- 9. An automatic sound producer for sub-
marine signaling, comprising, in-combina-
-t1on, a cylindrical vessel, a tube for connect-

- Witnesses:

Ing the same to a source of water under pres-

sure, an ajutage inserted in the wall of the

sald vessel, and a vibrating member having
a surface confronting and corresponding in

contour with the inner surface of the aju-

tage, and held in close elastic relation there-
to, whereby 1t will be attracted and repelled
by the flow of water from the discharge

opening of the ajutage, as set forth,

6. An automatic sound producer for sub-
marine signaling, comprising in combina-

tion, a vessel with rigid walls, a tube for
connecting the same to a source of water

| under pressure, a bowl-shaped ajutage for

sald vessel, and a vibratory member con-

fronting and having a surface of contour

corresponding to that of the ajutage but

with a flat portion opposite to and of greater
| area than the discharge opening of the same,
{ and held in close elastic relation to the

ajutage, as set forth. -

in- the presence of two subscribing wit-
nesses. : |

LUCIEN IRA BLAKT.

O. J. Worrs,
J. J. WiLrianms.
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In testimony whereof I affix my signature =
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