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Application filed September 16 y 1889, Serial No, 324,011, (No mn.del.)

Patented in Victoria June 14, 1889, No. 6,816,

Jo all whom it Ay Corceri.
~ beit known that we, JOAN CHARLES Bow-
RING and ALFRED NEWCOMB, engineers, sub-
Jjects of the Queen of Great Britain, residing
at Melbourne, in the British Colony. of Vie-
toria, have invented newand useful Improve-
ments in and Relating to the Hydraulic Pro-
pulsion of Vessels and in Apparatus There-
tor, (for which we have obtained Tetters Pat-
ent in the British Colon y of Victoria, No.
0,810, bearing date J une 14, 1889,) of whiech
the following is a specification.

Our invention relates to the propulsion of

floating craft by hydraulic power, and more

particularly to that mode of propulsion in
which water is drawn in at one end of the
vessel and ejected at theotherin an unbroken
stream and under pressure; and it consists in
structural features and combinations of co-
operative elements, as will now be fully de-
scribed, reference being had to the aCCoOMPa-
nying drawings, in which— |
_Figure 1 is a sectional side elevation; and
Fig. 2, a plan of a vessel fitted with our im-
proved apparatus for propelling it and for
other purposes. In both these views the

“pumping - engines,” ag they may be called.

are drawn larger in proportion to the size of
the vessel than would actually be the case in
practice, while the boilers, onthe other hand,
are drawn smaller in proportion. This has

been done the better to illustrate the construc- |

tion of these pumping engines or apparatus.
Fig. 3 is a front elevation, Fig. 4 a side eleva-
tion,and Fig.5aplan,of a vertical type of our
apparatus, while Tig. 6 is a side elevation
illustrating similar apparatus arranged hori-
zontally. Fig. 7 is a detail view of a certain
valve-operating gear, hereinafter described.
Fig. 8 is a plan of the end of the discharge-
conduit, illustrating the steering devicesand
the valves connected therewith. Figs. 9 and
and a sec-
tional plan of a guard which is provided over
the end of the orifice of the inlet-conduit for
the purpose of preventing the entrance of

~any floating bodies, such as fish or logs of

- wood. Fig. 11 is a side elevation of a valve

and raising-gear therefor, which we provide

In the main conduits to enable water to be
pumped outof the hold in the event of the ship

—_—

l

1

springing a leak. Figs. 12 and 13 are dia-
grammatic views illustrating the operation

| of our pumping engines or apparatus, and

Fig. 14 is a detached side elevation of a por-

‘tion of our improved apparatus, illustrating
& modified construction of same.

- Similar letters of reference indicate the

‘same or corresponding parts throughout the
figures.

The water of flotation is drawn in. at the
lowest possible point forward, as at A in Fig.

1, forcing such water in one unbroken stream

In the form of a rope, as it were, through the

‘vessel and eventually discharging it with aug-
‘mented force through the tapering tube or

conduit B at the stern. By constructing this
tube B with a gradually-decreasing area in
cross-section the pressure of the water therein
will be increased and it will form what may
be described as a “solid piston of water,”’
which will act against the water of flotation

in a very effective manner.

The conduit C, leading from the bows to
the pump, and the conduit B, leading from
sald pump to the stern, are bolted or riveted
to the ribs or framing of the vessel and con-
stitute the keelson thereof, and by reason of
their tubular form impart a strength and ri-
gidity to the vessel, which have hitherto been
unattainable.

The valves hereinbefore mentioned as be-
ing provided for the purpose of allowing the
vessel to be pumped free of water in the

event of a leak being sprung or a collision

taking place are illustrated in position at D
in Figs. 1 and 2. They may consist, as shown
in detail in Fig. 11, of a simple disk-valve

adapted to be raised or lowered by a screw-

threaded rod'd, passing up throu gh a protect-
ing tube or sleeve d’ to the deck E of the ves-
sel, where said rod may be rotated by means
of a suitable key fitted over its squared end
d?, whieh is preferably let in flush with said
deck, as shown. The water so pumped out
of the vessel’s hold would thus be cmployved
for propelling her. | :

Over the orifice of the conduit C at the
bows of the vessel we arrange a rolled-steel
grating K, formed of bars £, Figs. 9 and 10, of
triangular section, set with their apexes in
the direction of the vessel’s travel, so that they
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will offer but very little resistance thereto.
These hars are connected with a framing
adapted to be moved vertically in the guides
f’, secured on either side of the bows, in
order that the grating may be drawn up out
of the way when not required—as, for in-
stance, when the vessel is going astern. The
rod 7* is provided for such raising and lower-

ing purposes and is so arranged that by its |

means the grating T can readily be dropped
into position over the orifice of the conduit C,
in order to prevent large fish, floating logs, or
other obstacles from being drawn therein.

The conduit B is connected at the stern of

the vessel with two other shorter conduits G
G, Figs. 2 and 8, which pass out at said stern
on either side of the main conduit B, and are
each provided with a suitable valve, such as
g g, either of which may be opened as a pas-
sage for the outrushing water at the same
time that the main conduit B is closed or par-
tially so. These two valves g g are prefer-
ably connected with some gearing or appa-
ratus whereby they maybe worked in unison—
that is, they may be so arranged that when
one of them is open, whether partially or en-
tirely so, the other will be completely shut—
thus enabling the vessel to be rapidly turned
in either direction by simply regulating the
flow of water therethrough.

In the vertical arrangement of our pump-
ing apparatus (illustrated in Figs. 1 to 5) the
steam - eylinder II is supported above the

pump-cylinder I by standards /v /i, and 1ts

slide-valve 7/ is arranged to be operated by ¢
small vertical donkey-engine J, whose slide-
valve 7 is preferably worked by a tappet-lever

4’, which is in its turn operated by the forked

lever 7 engaging with a pin 7%, projecting from
the cross-head 2, which serves to connect the
piston-rod 7? of the steam-cylinder with the
two piston-rods ¢’ ¢' of the pump-eylinder.
By this means we obviate the employment of
cranks and the necessity for working engines
in pairs or triplets. We employ two piston-
rods for the pump-cylinder in place of only
one, as is ordinarily the case, in order to in-
sure a steady movement of the pump-piston,
and in order to render such piston still more
smooth and regular in its operation we pre-

fer to groove the inner walls of the pump-cyl- .

*ulp e

inder, as indicated at ¢*¢%, I'ig. 8, and to work
the said piston-rods up and down in such
arooves, the piston itself being of course con-
structed to correspond therewith. |

In some convenient position—as, for in-
stance, beneath the platform K, supporting
the pumping-engines—we provide what will
hereinafter be referred to as the * hydraulic
chamber.” It is indicated by the letter L
and is in communication with both conduits
B and C, as well as with both the upper and
lower portions of the pump-cylinder 1. It
may be of any convenient construction and
may, for example, be either square, as 1illuas-
trated in the majority of the figures, or may

| one be opened

454,151

he oval, as illustrated in Iig. 14, so as to
better allow thie flow of water therethrough.
The opening ¥, connecting this chamber L
with the lower portion of the pump-cylinder,
is provided with an outlet-valve [ of any suit-
able construction, and the lower end of the
pipe I/, connecting said chamber with the up-
per end of said cylinder, 18 similarly far-
nished with a corresponding valve [*. 'The
onds of the two conduits B and C may the
and the other closed, or both

be partially opened by means of the double

pair of lugs 1/, projecting upwardly from the
bottom of the chamber L in such a manner
that said valve may be partially rotated upon
its pivot, so as to throw it over from one side
to the other in order to close one conduit and
open the other, or (undersome circumstances)
to partially open both of these valves. This
latter provision is made for the purpose of
enabling the engines to be tested, so as to
ascertain whether they are in proper working
order hefore starting the vessel upon her voy-
age—that is, while she is statlonary—as, for
instance, when moored alongside a pier.

In any convenient position alongside the
pump-cylinder I we arrange.a condensing re-
ceiving-chamber M, which is in communica-
tion with both the upper and lower ends of
the pump-cylinder I through the two tubes 7°
and 3, whose ends are closed by inlet-valves
# and © within said pump-cylinder. This
condensing and receiving chamber M is also
in eommunication with the two conduits b
and C through the two branch tubes m and
m’, whose ends where they project into the
said condensing-chamber are either closed or
opened by means of a double clack-valve N
m?, which is similar in construction to the
valve 0 ¢ in the hydraulic chamber L. This
condensing and receiving ehamber is capable
of holding sufficient water to fill the pump-
cylinder at any time and at any part of the
stroke in order that the engines may start
work immediately to propel the vessel either
backward or forward.

The exhaust-pipe 7 passes from the ex-
haust-port of the steam-cylinder Il down to
the upper portion N of the condensing and
receiving chamber. This upper portion is in
communication with the lower portion of said
chamber by a small snift-valve n’, which pre-
vents the incoming water from rising in the
exhaust-tube, while the steam is drawn off at
each stroke into the receiving-chamber M and
will be condensed in so effective a manner
(owing to the immense volume of water pass-
ing through) that we shall be enabled to work
our cylinders with steam at a very high press-
ure—in fact, at a pressure which will only be
limited by considerations of safety.

An arm o upon a throttle-valve provided in
the steam-pipe O is connected by rod o’ with
a short arm o® of the tappet-lever j’, so that

I clack-valve D ¢, which is pivoted between a

| snid throttle-valve will be caused to work as
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an expansion-valve, and will regulate the su P-
ply of steam to the cylinder I as jts piston
approaches either end of its stroke. -
The two double clack-valves b ¢ and m2
are connected together and operated in uni-
son by a rack m* Fig. 7, engaging with the
teeth of two pinions m* and b2, keyed each
upon one of the spindles of said valves in such
a manner that when the inlet from the for-
ward conduit C into the condensing and re-
celving chamber M is opened the conduit B

- will be in open communication with the hy-
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draulic chamber L, and vice versa, as will
hereinafter be explained. |

Instead of employing clack-valves to close
the various conduits, we may employ other
suitable valves, such, for instance, as that

illustrated in Fig. 14, which consists of a pair

of stop-valves, connected the one to the other
and operated by means of a pinion gearing
with a rack formed upon the under side of
their connecting-piece.

The horizontal arrangement of our pump-
ing-engine, illustrated in Kig. 6, is similar as
regards the construction and operation of the
various parts to the vertical type hereinbefore
described. It will therefore, with the aid of

the drawings, be readily understood from the |

deseription of the said vertical arrangemendt.
- Weprovideagainst fire by connecting small
pipes P, Fig. 1, to the conduits B and C, lead-
ing them into different parts of the vessel
and providing them with rose or other jets p
and with stop-cocks p’, whereby water may
be pumped into the hold or wherever else the
fire may have started. | o
‘T'he operation of our invention is as fol-
lows: If it be desired to drive the vessel

ahead, the valves ¢ and m?are closed and the

valves b and m?® are opened to passage of the
water, which will be drawn through the con-
dult C into the condensing and receiving
chamber M, and will from thence pass into
either the upper or the lower part of the
pump-cylinder I, according to whether the
pump-piston istraveling upor down, and will
finally be forced into the hydraulic chamber
L, and from thence out through the conical
discharge-conduit B at the stern of the ves-

sel. This operation will be clearly under-

stood by reference to TFigs. 12 and 13, where-
in the path of the water is clearly indicated
by arrows in both the up and down stroke of
the pump-piston, respectively. When it is
required to reverse the motion of the vessel,
1t 1s only necessary to alter the positions of
the two double clack-valves b ¢ and m? m3, so
that the water will be drawn in through the
conduit B and expelled through conduit C,
thus reversing the travel of the vessel without
stopping the engines for a single revolution.
It will be readily understood that these facili-
ties for reversal will be of very great practical
utility in stopping the vessel quickly in the
case of a collision or when some other similar
danger appears to be imminent. |
Having now particularly described and

[ certained the natute of otir said invention

and in what manner the same is to be per-
formed, we declare that what we elaim is—

1. In the propulsion of vessels by hydraulice
power, the combination of a suction and force

pipe having its inlet and outlet at the bow

and stern, respectively, in substantially the
same horizontal plane, & pump-cylinder and
piston, a receiving-chamber and a delivery-
chamber, connections provided with suitable
check-valves between said chambers and the
opposite ends. of the pump-cylinder, and a
valve mechanism in each of said chambers
adapted to reverse the flow of water through
said devices, for the purpose set forth.

2. In the propulsion of vessels by hydraulic
power, a suction and force pipe having its in-
lets and outlets at the bow and stern, respect-
ively, in substantially the same horizontal
plane, the forcing end of said pipe being pro-
vided with a valved port opening into the
hold of the vessel, in combination with a sue-
tion and force pump interposed in said pipe
between the suction end thereof and said
valved port, receiving and delivery chambers,
both in communication with the suction and
torce pipe, connections provided with suitable
check-valves between the chambers and both
ends of the pump-eylinder, and a valve mech-
anism in each of said chambers adapted to
reverse the flow of water through said devices,
for the purpose set forth. | |

5. In thepropulsion of vesselsby hydraulic
power, a suction and force pipe having its in-
lets and outlets at the bow and stern, respect-
ively, in substantially the same horizontal
plane, the forcing end of said pipe being pro-
vided with a valved port opening into the
hold of the vessel,astand-pipe connected with
the suction and force pipe forward of said
valved port, said pipehaving valved branches

provided with jet-nozzles extending to the va-

rious compartments of the vessel, in eombi-
nation with a pump interposed in the suction
and force -pipe forward of the stand-pipe, re-
ceiving and delivery chambers both in com-
muntcation with the suction and force pipe,
and with both ends of the pump-eylinder, and
a valve mechanism adapted to reverse the
flow of water through the.suction and force
pipe, for the purpose set forth.

4. In the propulsion of vesselsbyhydraulic
power,the combination of a suction and force
pipe, a pump-cylinder interposed therein, re-
celving and delivery chambers in communi-
catlon with the suection and force pipe, con-
nections provided with suitable checlk-valves
between said chambers and both ends of the
pump-ceylinder, a valve mechanism in each of
sald chambers operating to reverse the flow
of water through said devices, a connection
between said valve mechanisms, and a single
operating-lever adapted to operate both valve

mechanisms through the medium of said con-
nection, for the purpose set forth.

5. In the propulsion of vessels by hiydraulic

as- 1 power,the combination, with thereceiving and
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delivery chambers I. and M for the pump,
and the branched suction and force pipe en-
tering both chambers at opposite ends, of a
slide-valve in each of said chambers having
a reciprocating motion in the plane of the
oppositely-entering pipesand adapted tosever
communication therewith, a shafl carrying
cams in engagement with the slide-valves,
and an operating-lever on said shaft, for the
purpose set forth.

6. The combination, with a vessel having
an openingin its bow, the receiving-chamber
of the pump, and the suction-pipe, respect-
ively connected with said receiving-chamber
and the bow-opening of the vessel, of & grat-
ing arranged to cover said openingat the out-
side, said grating being composed of grate-
bars of prismatic form in cross-section ar-
ranged with their apices in the direction of

travel of the vessel, for the purpose set forth.

7. The combination, with a vessel having
an opening in the Dbow, the receiving-cham-
ber of the pump, and the suection-pipe, re-
spectively connected with said chamber and
opening, of a vertically-movable grate ar-
ranged to cover said opening on the outside,

said grate having substantially the form of a |

basket composed of grate-bars of prismatie
form in cross-section arranged with therlr
apices in the direction of travel of the vessel,
for the purpose set forth.

S. As a means for propelling vessels, a suc-
tion and forece pump, a water-chamber in
communication with the opposite ends of the
pump-cylinder through the medium of valved
communications, a suction-pipe having 1ts
inlet at the bows and its outlet within the
water-chamber, a forcing-pipe having its out-
let at the stern and its inlet also within the
water-chamber, and a double valve inter-
posed between the outlet of the suction-pipe
and the inlet of the foreing-pipe and adapted
to co-operate therewith and direct and con-
trol the flow of water therethrough, substan-
tially as and for the purposes specified.

9. As a means for propelling vessels, a suc-
tion and forece pump, a water-chamber in
communication with the opposite ends of the
pump-cylinder through the medium of valved

so communications, a suction-pipe having its

454,151

| inlet at the bows and its outlet within the

water-chamber, a forcing-pipe having its out-
let at the stern and its inlet also within the
water-chamber, and a double valve inter-
posed between the outlet of the suction-pipe
and the inlet of the foreing-pipe and adapted
to co-operate therewith and direct and con-
trol the flow of water therethrough, an aux-
iliary water-chamber, valved connections be-
tween the same and the opposite ends of the

pump-cylinder, the branches m’ and m, con-

necting said auxiliary water-chamber with
the suction and foreing pipes, respectively,
and a double valve m® m?% arranged within
the auxiliary water-chamber and adapted to
co-operate with said branches m’ and m, to
direct and control the flow of water there-
through, substantially as and for the purposes
specified.

10. As a means for propelling vessels, a suc-
tion and force pump, a water-chamber in
comimunication with the opposite ends ot the
pump-cylinder through the medium of valved
connections, a.suction-pipe having its inlet
at the bows and its outlet within the water-
chamber, a forcing-pipe provided with a
valved port opening into the hold of the ves-
sel, said pipe having its outlet at the stern
and its inlet also within the water-chamber,
and a double valve interposed between the
outlet of the suection-pipe and the inlet of the
foreing-pipe and adapted to co-operate there-
with and direct and control the flow of water
therethrough, an auxiliary water-chamber,
valved connections between the same and
the opposite ends of the pump-cylinder, the
branches m’ and m, connecting satd auxiliary

water-chamber with the suction and foreing

nipes, respectively, and a double valve m’m?,
arranged within the auxiliary water-chamber
and adapted to co-operate with said branches
m’ and m, to direct and control the flow of
water therethrough, substantially as and for
the purposes specified.
JOIIN CHARLES BOWRING.
ALFTRED NEWCOMD.
Witnesses:
WALTER SMYTHE BBAYSTON,
WILLIAM GUEST HHOLDEN.
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