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1o ail whom 6t may concerrv:

Be it known that I, FRANK 'W. SIMMONS, &
citizen of the United States, residing at Fel-
ton, county of Santa Cruz, and State of Cali-
fornia, have invented certain new and use-
ful Improvements in Hydraulic Propelling
Apparatus; and I hereby declare the follow-
ing to be a full, clear, and exact description
of the same, reference being had to the ac-
companying drawings, forming a part of this
specification.

My invention relates to certain improve-
ments in reactive propulsion for vessels by
means of water forcibly discharged astern or
as nearly as possible opposite to the vessel’s
course and to machinery and apparatus for
this purpose.

My improvements consist in a series of

pumps of the centrifugal type, disposed in
pairs athwartships and obliguely in respect
to the vessel’s axis or keel, driven by a cor-
responding series of steam-engines or other
motors placed on the vessel’s keel and con-
nected to the pairs of pumps, two or more of
the latter being arranged to reverse and dis-
charge water forward or astern. '

The objects of my invention are to set up
a reactive propelling force for vessels by dis-
charging a large volume of water astern at a
comparatively-low velocity; also, a division of
the amount of power or impelling force ap-
plied without changing the velocity of the
discharged water; also, to reduce the impel-
ling machinery to asimple and compact form,
all contained within the vessel’s hull, and aec-
cessible for removal, renewal, or repairing.

Referring to the drawings herewith and
forming a part of this specification, Figure I
is a view in plan of the after portion of & ves-
sel provided with my improved propelling ap-
paratus, the decks being in part broken away
to expose the machinery. Fig. ITis a section
through Fig. I in the line « a.

In nearly all the forms in which jet propul-
sion has been attempted and applied the
water has been discharged at considerable
velocity and in some cases at high velocity,
with a corresponding loss of power and effect,
and when lower velocities have been employed
the machinery has been ponderous in propor-
tion, oceupying and obstructing valuable
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‘space in the vessels, and the engines or motive
power had to be varied in speed to suit the
speed of the vessel or the amount of propel-
ling power required. Thesedifficultiesl point
out as a means of more clearly explaining my
improvements and their purpose.

~ Referring to the drawings, it will be seen
that I employ a series of rotative pumps dis-
posed in pairs and designated by numerals 1
to 5, the references being applied on one side
only of the vessel 6, the equipment being dual
and alike at each side. These pumps 1tod
arg arranged in a row, set obliquely in re-
spect to the keel, so as to fit into the stern of
the vessel, as shown in Fig. I, driven in pairs

marine type, adapted to be operated at high
speed and expansively in such degree as to
be economical. Two or more of the pumps

versible, and arranged to discharge astern or
ahead by the pipes 8 and 9, as shown in the
pump 1.

In sea-going vessels that are seldom moved
astern by their own propelling power, a sin-
gle pair of reversible pumps, as shown in the

four or more pumps can be thus arranged.
As the efficiency of such pumps is to some
extent impaired by the annular form shown
in 1, I limit this reversible function to as few
as possible of the pumps in the set or series,
which should consist of eight or more.
‘Water can be drawn in and applied to the
pumps from the bow of the vessel, and thus
reduce the area of the immense cross-section
and resistance thereto in proportion to the
area of the inlet-way; but a conduit of this
kind would occupy valuable space and might
endanger the safety of a vessel. Hence I
have shown the pipes 10 supplying from the
stern-quarter, as seen in Fig. I. The inlet-
pipes 10, except for the pump 1 or others
that are reversible, are inclined forward to
facilitate the entry of water when the vessel
is under way. In the pump 1 the inlet-pipe
is made straight and is provided with a valve
11 and a downward-projecting pipe 12, (in-
dicated by dotted lines in Fig. II,) so_that

water drawn from the bilge. The latterisa

by motors 7, preferably steam-engines of the .

when required the valve 11 can be closed and
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provision for accidents, so that a vessel can
be quickly cleared of water in case of ex-
tensive leaks. On the top of this pump 11
provide a nozzle 13 and a valve or a hinged
covering-plate 14, through which water can
be rapidly admitted to flood the vessel in case
of fire or for other purpose.

Referring to the pumps 1 or to as many of
the series as are made reversible and to dis-
charge either fore or aft by the pipes 8 and 9,
these pipes are provided with valves of any
suitable kind, preferably oscillating disks op-
erated by the levers 15 and 16, connected by
a link 17, so that when one valve is opened
the other is closed, and the reverse. In this
manner water from the pump 1 can be dis-
charged through either of the pipes 8 or 9
ahead or astern, as may be required. This
reversal of the discharged water from the
pump 1 can be performed without reversing
the revolution of the pump; but a better re-
sult is attained by also reversing the motor 7
at the same time to correspond to the course
of discharge from the pump.

By this method of constructing and ar-
ranging the machinery it will be seen that
the amount of power applied in propelling
can be regulated by the number of pumps that
are acting and that whether this power be
more or less the motors and pumps operate
at their normal speed of revolution, and con-
sequently at their best efficiency.

Having thus described the nature and ob-
jects of my invention, what I claim, and de-
sire to secure by Letters Patent, is—

1. In hydraulic propelling apparatus, cen-
trifugal pumps connected in pairs to a single
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motive engine placed between the pumps and
central over the vessel’s keel, the pumps ar-
ranged on each side in the stern, overlapping
each other so as to form rows oblique to the

vessel’s keel whereby space is economized

and provided with inlet and discharge pipes,
substantially as specified.

2. In hydraulic propelling apparatus, a se-
riesof centrifugal pumpssetinihe stern over-
lapping each other obliquely in rows inclined
in respect to the vessel’s axis or keel, said
pumps connected in pairs to a motive engine
set on or over the vessel’s keel, substantially
as specified.

3. In hydraulic propelling apparatus, a se-
ries of centrifugal pumps set at or near the
stern of a vessel obliquely overlapping in
rowsand connected in pairs to motiveengines
placed on or over the vessel’s keel, two or
more of said centrifugal pumps arranged with
two discharge-nozzles each, one discharging
water forward, and the other aft, substan-
tially as specified.

4. In hydraulic propelling apparatus, a se-
ries of centrifugal pumps set in rows in the
stern, overlapping each other obliquely on
each side of the vessel’s axis or keel, con-
nected in pairs to motive engines set on or
over the vessel’s keel, and forwardly-directed
suction-pipes extending from one side of each
pump to the sides of the vessel and open to
the sea, substantially as specified.

} FRANK W. SIMMONS.
Witnesses:

F. C. Exos,
P. W. Hickry.
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