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10 all whom it may concern:
- Beitknown that I, FRANK G. WATERHOUSE,
of the city of Pittsburg, State of Pennsylva-
nia, have invented a new and useful Improve-
ment in Hydraulic Propulsion, of which the
following is a specification, reference b@mﬂ‘
had to the accompanying drawings.

My invention relates to an app@mtus
adapted to propelling vessels by using the

reactive force of water drawn in at one end

~of a cylinder and expelled at the opposite

I5

end, and also, generally, to a device for fore-

ing ﬂmds or other matter through a cylinder

or Glose(l channel, or utlhzmﬂ* the force of

such matter When driven tthU”‘h a closed

ehannel to produce rotary mechanical mo-

- tlon.

.20

My invention consists of a blade mounted

upon g lon gitudinal axis within a cylindrical

case, which case is provided with internal

S 1:111eads or ribs which form grooves on the

inner surface of said eylinder; and it further
consists in various modifications and ar-
rangements of devices, as will be hereinafter
fully set forth. |

Referring to the. aecompanymw drawmgs
in which hke letters of reference indicate
like parts throughout the several views, Iig-

‘ure 1 1s a side view of a boat par tly bmken
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"~ ribs and the blade.
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away, and showing my invention in use as a

propeller. Fig. 2 is a longitudinal central
section of a cyhnder showmg the internal
Fig. 3 is an end view of
the parts shown in 1‘10* 2. Kig. 4 1s a sec-
tional view showing two modlﬁcatwn% and
Figs. 5, 6, and 7 Show II]OdlﬁCELtIOIlS of the in-
ternal bla,de

In Fig. 1, T have 1ep1 esented the side of a

boat” with part cut away, showing the ap-

paratus embodying my invention, GOIlbIStII]U

of a eylinder C, with inclined passages 7 fr&t,

each end leading to openings J J through
the bottom of the boat, into one of which the

‘water 18 drawn, while it is expelled from the

other by means of a rotary motion imparted
through one or both of the pulleys P P,
thereby causing a similar motion to an in-
ternal blade, to be explained hereinafter.

In Fig. 2, I have shown a sectional side ele-
vation of a device embodying my invention,
1in which B is an edge view of a rotating

| which rests in ‘beari ings b b, which are pl&ced |

coaxial with the cylmdel C. At one end of
the blade-shaft S is a crank P for rotating the
blade B. The width of the blade 18 made
nearly equal to the diamefer or clearance-
space left by the inuer edges of the spiral
ribs T, which are placed on the inner surface
of the cylinder C. The ribs T correspond to
the inner threads of a serew-nut and can be
made of any pitch and be of any numbel re-
quired.

Fig. 4 is another 101111 of mechamfsm con-

fa]_stmcr of a twisted blade B, mounted upon a

shatt S and supported by bemmwb b b/, and
surrounded by eylinder C, which is provided
with internal radial ribs T, which run lon-
gitudinally through the cylmdel; C. In this

case the twisted blade B and cylinder C are

shown cut in two parts in order to show two

equivalent forms of the same device. The left
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half X is supposed to have the cylinder C
stationary, while the blade B is rotated by

power applied to the crank P, while the right

75

half Y is supposed to have the blade B’ held_ |

stationary by the shaft S/, while the ¢ylinder
C is supported on the shaft S by meansg of the
bearing b’ and made to rotate by power De-
ing apphed to the pulle} P’ fixed around the
Lylllldel C.

Fig. 5 shows an end view of a blade B, its

Wldth forming but half the diameter of the'
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circular space, which it sweeps, and ot Whleh |

the shaft S 18 the center.

- Hig.
‘ﬁhlch 18 0(111&1 to the dmmetel of the spaee
swept. |

Fig. 7 shows a double blade or cross com-—
pased of four radial blades B B B B, the ad-

vantage of this form being its lateral strength.

All these blades may be either stmwht or
twisted, to suit the purposes to be expl_amed

In deseribing the practical operation of this
invention it will be remembered that one of
the objects is to cause the rotation of the
blade I3 to force a current of water to pass

through the tube or cylinder C. 'This is per-
formed in the following manner:
| fer to Fig. 3 and suppose the blade I3 rotated

We will re-

within a smooth eylinder filled with water
and represented by the circle M. In such a

case the rotation of B would cause the water

6 shows 2 blade B B/, the width of
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blade provided with a shaft S, each end of | to revolve with it, and the only loss of power




would be that caused by the friction of water
Now .
1f we remove the ribs T and leave the smooth
‘inner surface N of the cylinder C filled
with water the rotation of B would ecarry

against the inner surface of the tube.

the water around nearly as fast as B3 re-

- volved, and  the only impediment the water

IO

would meet would be caused by its frietion

against the surface N. Now we will return
to the ribs T and suppose several were in-

serted in alatitudinal position, then the water |
1ibs, also a twisted blade and straight ribs; -
and it is also understood that a f01m may be

would revolve with only the additional im-

- pediment caused by the friction against the

- sides of the ribs T. -

- passing in the grooves between the ribs T
- would move endwme with a speed correspond-

20

ing to the rotation of the water and the length |
of the pitch or angle at which the ribs T were
Of course if the piteh is very small the -
longitudinal motion of the water would be |
very slight, and if the pitch is so great as to
cause the ribs to lie nearly lengthwise the

set.

turning motion of the water would be inter-

~ yupted without' mueh tendency to force it

~ through the cylinder C; therefore there is a |

g0

- gressive pitch can be used—that is, so that the
. 111}8 ‘I’ beeome nearer parallel to the axis of
the cylinder at the end wherethe water passes |
-out, so as to produce & constant acceleration
to the motion of the water w hile passing
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proper angle eouespondnw to the kind of
work to- be done which will vary each side of
fmty-ﬁve degrees, and in some cases a Pro-

through the cylinder.
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~all the end-thrust
~the water within the cylinder being on the
~working or propelling sides of the ribs T, s0
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1 ha,ve shown in Fig. 2 about the propor-
tion of parts adapted tor hydraulic propul-

‘sion, with the blade B made straight, so that

thele will be no end-thrust on 1t:-; beamnas
caused by the motion of

that Lhe forward action of this device, When
used as a propeller, will be, first, the forward
suction of the water being dmwn in; second,

the reaction of the water bem o for eed thr oun'h

and expelled from the c ylmdel, and, tlmd

the 1mpact or plessme of the 1evolvmrr Watel -

iy

“bearings of B.
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against the propelling sides- of the ribs T

w1‘rhout producing an end pressure on the
T'e same result as above

stated would be produced if the blade B re-
mained stationary and the eylinder C re-

‘volved.  And the same can be said of Fig. 4,
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which has a tfwisted blade B, with the: dlSELd— o
-vantage of causing an end- thi ust on its bear-.

- ings-as a result of. its-angular or inclined ae-

Now we will suppose |
these ribs were placed in the cylinder C spi-
‘rally, the motion imparted to the water by B
would be the same, except that the water.

tion on the water.
a straight blade and a cylinder with spiral

made hmmﬂ' the blade thSLed and the ribs
Sp1ral It is evident that as the rotation of
I3 will cause a flow of water through C the

reverse effect can beused as a motor by caus-

1 have shown forms with-

'6‘0 -

ing a rapid flow of Watel through C to cause

B to revolve. |
- I donot confine myself to any form of blade

B, as any form adapted to cause Water to.ro- -

tate in C will do.

- What I claim as my invention is—
1. In combination, a eylinder having inter-
nal ribs, and a blade WIthm said cy hndel said

parts having relative. rotary movement sub-

stantmlly as de%eubed

2. In combination, a e¢ylinder havmfr inter-

nal ribs, and a blade within said eyhndel said
ribs and blade being arranged angularly to

each other, and said cyhnder' and blade hav- |
1ing relative rotary movement, Substantlally SR
-as desel ibed. ~

g{j”'

9. In-combination acylmdel having inter- - -

nal spirally -dlsposed ribs, and abl&devuthm |
sald eylinder, said parts having relative ro-

tary movement, substantially as described.
4. In combmatlon, a cylinder having inter-
nal spirally-disposed ribs and a str mn'ht blade,
said parts having relative rotary movement

substantially as debeubed

e

5. In combination, a eylinder having inter-

nal spirally- dlqposed ribs and a str awht blade

adapted to rotate within said eylmdel sub-
stantially as described.

FRANK G. WATERHOUSE.

W’itnesses |
JAMES A, RUTHERI‘ORD
DRrED C. ARLINGTON
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