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Yo wll whom it may concern:

Be 1t known that I, Wirrram W. WooD-
BURN, of Willis, in the county of Montgom-
ery and state of Texas, haveinvented certain

5 new and useful Improvemenbs I Hydraulic
- Motors; and I dohereby declare thatthe follow-
ing is a full, clear, and exact description of the
il_lvention, which will enable others skilled in
the art to which 1t appertains tomake and use

1¢ the same, reference being had to the accom-.

panying drawing gs, and to the letters of refer-
ence marked thel eon, which form part of thls
specification.
My inventionrelates to that class of devices
15 known as hydraunlic motors; and it consists,
broadly, in alternately directing a moving col-
umn of water or like fluid into two cylinders
placed side by side, and containing working-
pistons united at their outer ends to ecrank-
20 arms connecting with the power- shaft and
with a cam-wheel operatllw the cut-off’ mech-
anisni.

My invention also consists in certain detmls
ol construction hereinafter described, and par-

- 25 ticularly pointed outf in the claims.

Referring to the drawings forming a part of
this f:,pemﬁcat]on, and to the designating-let-
ters marked thereon, Figure 1 mplesems 3!

- plan wew of my 1111?(,1111101], partly in section.
30 Iig. 2 represents alike view of the same at a
dif went period of the stroke. I'ig. 8 repre-
sents a longitudinal section of the cylinders,
cut-oif, and exhaust-chamber at a still differ-
ent period of the stroke, the piston-rods being
35 showi 1n plan and partly broken away. Tig.
4 represents an end view of the cover of the
exhaust - chamber. "Fig. 5 represents, on an
enlarged scale, a side elemtlon of the c.:mm-
wheel. -

g0 In the several figurves like letters indicate

like parts. |
A represents a pipe or conduit for convey-
ing the motive flnid. This pipe is provided
with a flange by which it is rigidly bolted or
45 otherwise attached to the end of & cylinder,
C. The pipe A has a flaring end, D, of par-
tially-circular contour, forming with the out-
wardly-rounded corresponding end of the cut-
off pipe B a knuckle-joint, permitting an os-
so cillating motion of the other extremity of said
pipe.

| erowding upon the inlet- pipe or upon the

top of the cylinders. The chamber C is
mounted upon the dished or concave head of
the twin eylinders K K/, and is provided with 55
basal slots V V7, through which play the op-
posite sides of the pipe- ﬂanﬂe 5. The cham-

ber 1s provided with outﬂow or exhaust open-

ings T T. ' |

To the sides of the eylinders K K’ are at- 6o
tached the arms E I, supporting in suitable
bearings the horizontal portions of two oppo-
site erank-arms, X XU, rigidly united at dia-
metrically opposn;e 1)01111:5 on the periphery
of a wheel, N. Thediameter of the wheel N 65
18 equal to the length of stroke of the pis-
tons. The piston - rods H H', provided with
notched collars 12, which serve asguides play-
ing between the guide - rods G G attached to
the arms or frame B IY and a central longi- 7o
tudinal bar, M, connecting - rods F I, unite -
the piston- 1*0(:1 with the crank-ar ns, as ShOWl]

- Lo theupper side of the bar M is pivoted,

.ai O, a lever, I, one end of which is pivoted

to a fixed 001111 W, upon the cut - off B, and 75
the other end of which plays in a cam- groove

cub 1n the periphery of the wheel N.

The parts being disposed as described, the
operation of my invention is as f()]lows. The
water or other fluid entering at A (the pipe B 8o
being in the position shown in Fig. 1) is di-
rected into the cylinder IX above the piston-
head in such cylinder. It causesthe piston,
therefore,to recede, and with it the piston-rod
H and connecting-rod If, the collar 1 sliding 85
between the guides G and M. The movement
ofthe connecting-rod If revolvesthe compound
crank-arm R within its bearings, causingalike.

‘revolution ofthe cam-wheel N tow ard the cylin-

ders KXK' . During the greater part of this go
movement the free end ot the cut-off lever 1,

| travelsalong thatpart of the cam-groove which

18 nearest and parallel to the outer edge of the
wheel N, Whenthe pistonbegins toapproach

the end ofitsstroke,thefree endofthelever en- g5

ters the diagonal cross-groove leading to the

straight groove on the othel sideof the wheel.

The lever accordingly turns upon the pivot D,
and that end whichis attached to the collar W
moves toward the cylinder K’. The cut - off 100
or main valve B accordingly moves with it,

A pivot, X, prevents the pipe B from { turning uponthe pivot Y and knuckle-joint D,




~1n the latter eylinder, which in the meantime

10

1 -'.'15

- ter, 1ts piston-rod I, and connecting-rod I

20

- 18 oscillated from one eylinder to the other,

25

130

~ the reason hereinbefore set forth.

35

40

. 0f their respective strokes is expelled during

50

‘as shown in Fig. 3, and
- position shown in Fig. 2, wherein its open end |
1s sltuated directly

1 to that shown in Fig. 2.

in the motion being equalized and dead-points
~overcome by the fly-wheel Q, or if the eranks
~are arranged at right angles to each other the

- holes T T into a convenient discharge - pipe

first cl‘osing off the SLipp] y to the cylindér K, |
finally reaching the |

in front of the open end
of thecylinder K’. The motive current is ac-
cordingly diverted from cylinder K to ¢ylin-
der K, and is directed upon the piston-head

has advanced from the position shown in Tig.
. The fly - wheel Q
enables the cut-off to pass the dead-point be-
tween the two eylinders without seusible dimi-
nution of speed. The free end of the lever
enters the straight groove on the opposite side
of the wheel N just as the pi pe B comes in line
with the cylinder K. The piston: of the lat-

are accordingly driven outwardly, and a sec-
ond half - revolution in the same direction as
before is given to the wheel N and the power-
shaft through the medium of the crank R
At each succeeding half-revolution the cut-off

and consequently a continuous rotary motion

18 1mparted to the power-shaft, irregularities

engine will overcome the dead - centers itself.
The motion may be transmitted to the point
of use by means of a band adapted to fit over
the fly-wheel. The pivot Y may, if desired,
be dispensed with; but I prefer to use it for

Instead of pivoting the lever Lto the collar
W, the latter may be loose and the lever I,
rigidly attached to it. " '

L have described my engine as in a horizon-
tal plane. It may, however, be vertically su-
perposed upon a structure, Figs. 1 and 2 being
in_each case elevations of the same. The
liquid contained in each cylinder at the end

thesucceeding return-stroke through the port-

connected with the latter.

‘Where the engine is used in the open air in
mill-work and the like,the chamber C may be
entirely dispensed with, and in its place four
or more brace-rods, e,connecting the cylinders
K K’ with theinlet-pipe A, may be substituted, |
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the exhaust - outflow eseaping directly upon
the ground or in the stream.

It is evident that by suitable provision a |

machine constructed on the principle of my .

l1quid motor may beadvantageously employed |

with any aeriform fluid—such as steam, gas,
alr, ammonia, and the like. It would be nec-
essary 1n such case to add suitable stuffing-
boxes, packing, and the like, asis well under-
stood. . Forthesame power, morcover, alesser
diameter for such fluids would be necessary
than for hydraulic purposes. |

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
ig— | | |

1. In a motor, the combination, with the
supply - pipe, of the double -acting cylinders
and the oscillating cut-off or valve, the latter
being connected with the cylinder-pistons by
Intermediate cam mechanism, substantially as
deseribed.

2. In a motor, the combination, with the
supply-pipe, of anoscillating cut-off or valve,
bwin cylinders provided with double - acting
pistons connected with and operating two

oted cam-lever loosely connected at one ex-

tremity to the end of the cut-off and its free

extremity playing in the cam-groove, substan-
tially as described. |

5. In a motor, the combination, with the
cylinders and the main supply - pipe, of the

60

75

crank-shafts, a grooved cam-wheel, and a piv-

80.

automatic cut-off or valve described, consist-

ing of a pipe-section connected with the cyl-
inders by asliding joint and with the supply-
pipe by a knuckle - joint, substantially as set
forth. | |

S5

4. The combination, with the supply-pipe, :
the double - acting cylinders having dished or QO

concaved heads, and the oscillating cut- off
having curved basal flange, of intermediate
valve mechanism connected with the cylinder-
pistons, substantially as and for the purpose
set forth. - -

In testimony that I claim the foregoing as
my own [ affix my signature in presence of two
witnesses. o | | |

-~ WILLIAM W. WOODBURN.

Witnesses: -

O. . Durry,
F. O. McCLEARY.
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