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This invention relates to an underwater sound source,
such sources of underwater sound being required for navi-
gation, depth soundings, and signaling purposes.

It has been found in practice that sources heretofore
utilized for these purposes are cumbersome, insufficiently
intense, or of a frequency undesirable in this work.

Generally speaking, the underwater sound source of
the invention comprises a container which is open at one
end and which is hung submerged below the surface of a
body of water with the open 'end of the container at the
lower end thereof. The container includes an electrolysis
apparatus and igniter or detonator mounted at a point
adjacent the closed end of the container.

By electrochemical decomposition of the water in which
the sound source is submerged, such as the salt water in
the ocean, hydrogen and oxygen are produced in their
decomposition ratios of 2:1 respectively, and these decom-
position products are collected in the container, which
may be of any suitable shape such as a bell or cylinder
and the like, having a structural design capable of resist-
ing the physical forces produced and being provided with
suitable electrodes capable of functioning under the oper-
ational requirements of the device.

An igniter mounted in the upper closed portion of
the sound source is used to detonate the explosive mixture
of hydrogen and oxygen, and a suitable source of eleciric
current, either direct or alternating, is provided to supply
the electrical energy necessary to decompose the water
by electrolysis.

Ordinarily, such underwater sound sources-are required
to sound at a predetermined interval, such as thirty sec-
onds, for example. For this purpose a control device is
provided which, when set to some predetermined fre-
quency, automatically adjusts the power delivered to the
anodes, such that the digniter will fire at a predetermined
interval into a full charge of explosive gas mixture. In
order to maintain a full charge of explosive mixture at
various intervals, it is desirable that the electrical power
utilized for electrolysis be modified in accordance with
the interval to control the rate of gas generation for
efficient power usage.

The invention will be further illustrated by reference to
the accompanying drawing in which:

FIGURE 1 is a sectional view of one embodiment of
the novel underwater sound source of the invention,

FIGURE 2 is a detail view of the spark gap used in
the igniter or detonator of the invention,

FIGURE 3 is a schematic drawing showing the elec-
trical circuit involved in the present invention, and

FIGURE 4 is a sectional view of a preferred embodi-
ment of the novel underwater sound source of the in-
vention,

Referring to FIGURE 1, the explosive chamber 2 may
be bell-shaped, as shown, or of any other desired shape
such as cylindrical, so that when the chamber is sus-
pended below the surface of a body of water by the cable
4, it hangs in a position such that the open end thereof
is at the bottom. The geometry of this chamber is such
that the average specific gravity thereof, when filled with
gas, exceeds the specific gravity of water, with the result
that the chamber will submerge. The chamber is also
designed so that the center of gravity thereof is located
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close to the bell mouth 6, to eliminate tipping or rolling
of the chamber when it is filled with gas. The bell geo-
metry can control the predominant frequency.

A lever or arm 8 on one side of the chamber or bell
may have a line 8’ attached thereto so that the bell can
be tipped after detonation, thus refilling the enclosed
volume thereof and washing out any non-combustible de-
combustible decomposition products which may tend to
collect in the upper portion of the bell or chamber. Theo-
retically, the hydrogen and oxygen will again form water
upon detonation and leave no unburned gases remaining.
In practice, however, this may not be the case since dis-
solved gases, such as carbon dioxide and oxygen, exist in
the water and will not necessarily be removed except by
physical tipping and flushing of the enclosure. Tipping
and flushing of the bell are not essential to the operation
thereof, but it is a desirable practice in order to obtain
a signal of uniform intensity.

An electrode 10 is mounted in the lower portion of the
bell in a position such that it maintains electrical contact,
with the water in which the bell is submerged, until the
bell is filled with gas, and being so located, this electrode
will automatically serve to stop the flow of power to the
electrode when the bell is filled with gas. The surface of
this electrode should be made of some material such as
platinum or palladium which will insure long life of the
electrode in the corrosive environment to which it is
subjected in use. This electrode may be a single elec-
trode extending across the diameter of the chamber or
bell, or it may be two or more electrodes mounted in
concentric rings or 170° arcs, for example, the design be-
ing dependent upon the length of service required and
other economic considerations.

The electrode 10 is insulated from the bell or chamber
body 2 by means of the insulation: 12 and the circuit is
completed by the bell body dtself which serves as the other
electrode. Current is supplied to the electrode 16 by
means of the insulated cable 14, and to the bell body
or chamber 2, by means of another cable which is secured
to the bell body by any suitable means such as the bolt 16.

A spark igniter 18 is mounted in the upper portion of
the bell or chamber so that the gas mixture may be elec-
trically ignited or detonated, thereby causing the detona-
tion signal. The design of this igniter is such that any
residual water remaining on the spark gap electrodes does
not tend to short out the signal and, referring to FIGURE
2, one means for the prevention of the shorting of this
igniter is shown. The igniter body 18 is mounted so
that the spark gap electrodes 20 and 22 respectively,
extend in a generally downward direction, and. the elec-
trodes are formed at the lower ends thereof with hook-like
projections, terminating at the points 24 and 26 respec-
tively. Thus it will be seen that by virtue of this design,
the igniter assembly will drain water from an area other
than the ignition points or spark gap, thereby preventing
the igniter from being shorted out by water dripping from
the points of the electrodes. The igniter is fired by cur-
rent carried by a high voltage conduit 28, shown in FIG-
URE 1, which is connected to a high voltage source, not
shown,

Referring to FIGURE 3, one embodiment of the
electrical system used is shown in which an electric power
supply 30, either alternating or direct, is used to support
the electrolysis of the water, and suitable means for
power adjustment such as the variable resistance 32 may
be connected in series with the power supply. A suit-
able high voltage supply 34 may be used to ignite the
combustible mixture and the ignition may be so arranged
that the frequency of the discharge thereof may be manu-
ally or automatically controlled by the controller 36,
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according to the ratio of gas generation which may be
monitored through an appropriate ammeter 38.

Referring to FIGURE 4 of the drawings, a preferred
embodiment of the invention is shown which includes
a cylindrical body 40 which may be fabricated from any
suitable non-corrosive material such as 2 suitable plastic
or other non-conducting material, the cylindrical body
member having a cylindrical well or cavity 42 therein.
Mounted adjacent the lower end of the body member 49
are-a pair of electrodes 44 and 46, these electrodes being
supplied with current through the cables 48 and 580
respectively, these cables passing through the upper end
of the body member 49 and being sealed therein against
the passage of fluids through the channels occupied by
the: cables.

An igniter 52 is mounted.in the upper end of the cavity
42, and consists of a filament wire of iridium or an alloy
of iridium. The filament is connected to a pair of
cables 54 and 56 for the purpose of supplying electric
current thereto, these cables passing through the upper
end of the body member 40 and being sealed therein
against the passage of fluids through the channels oc-
cupied by the cables.

In the operation of this embodiment of the invention,
the mixture of hydrogen and oxygen formed in the upper
end of the cavity 42, by electrolysis of water, is ignited
or detonated by passing sufficient current through the
iridium filament 52 to cause the gas mixture to ignite,
Sufficient current is passed through the filament to raise
the temperature thereof to the vicinity of about 3300°
F. The diameter of the filament wire is not critical as
long as the desired high temperature is attained, but a
wire diameter of 0.003 inch has been found to give
excellent results.

It will be obvious to those skilled in-the art that many
modifications may be made within the scope of the pres-
ent invention without departing from the spirit thereof,
and the invention includes all such modifications.

What is claimed is:

In an underwater sound source, an open-ended cham-
ber, means for supporting said chamber below water with
the open end facing downwardly when. said chamber is
filled with gas, means for electrolytically decomposing
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water into hydrogen and oxygen to automatically fill a
portion but not all of said chamber with hydrogen and
oxygen, said last mentioned means including exposed
metal electrodes, at least one of which terminates within
said chamber and adjacent the open end of said chamber,
whereby the electrolytic decomposition action ceases when
said one electrode is exposed to the gases in said chamber
and is out of contact with water, an igniter assembly in-
cluding at least one active ignition zonme and a water
draining area contiguous with said active ignition zone
but below said zome, means for supplying current to
said electrodes, means for selectively supplying power
to said igniter assembly, and means for tilting said cham-
ber to wash out the chamber and completely refill it with
water.,
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