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do all whom it may concern: +
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- Be it kaown that ¥, Joserzr W. Warking,
of Syracuse, in'the county of Onondaga, in
-the State of Wew York, have invented new

5 and wvseful Improvements in Liguid Hydro-

10 . ThIS i-HVf@'ﬂti(}"ﬂ I‘El&tﬁS Lo Certg in ilﬂp;{‘(}'ﬂ.?e;_ |
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. at one side of the casing substantially tan- |
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~which the buckets are secured and to locate

“carbon - Kngines, of which the following,
taken 1n connection with the accom panying
drawings, is a Tull; ciear, and ‘exact de-

“scription.

ments 1 liquid hydro-carbon engines of the

reeiprocatory piston type-having a balance |

wheel provided ‘with suitable buckets and
-adapted to be operated by the exhaust from
the explosion - _cﬁamber o1 the engine as an
‘auxiliary motor for the purpose of utilizing
practically the entire expansive force of the

exploded gases before final liberation to at-
mosphere. - - o
The specific invention lies more . particu-
larly in the construction and arrangement
of the blades or buckets against which the
1impelling fluid is projected, and alse - the
relative srrangement of the "}Lleat and ex-
haust so as to relieve, as far as practicable
back pressure or vetarding action of the
fluid in its transit from -the inlet to the ex- -
haust of the auxiliary motor. B

+ My objects, therefore, are first, to provide |

any steam or vapor engine with an auxiliary
motor actuated selely Ly the exhaust of said
vaper engine; second, - ; construct the buck-
ets or blades in such ::anner as to deflect
‘the 1mpelling fiuid transversely across the

iace of the runner to which the buckets are |

attached, and to enter the impelling fluid

gential to the periphery of the runner npoxn -

‘the exhaust in the opposite side of the casing
directly opposite the inlet, so that as soon as

|. H'

Views taken respectively on lines 4—4, and

e -

shown an automatic cut-off valve in. the

supply-pipe. Tigs. 4 and 5 are sectional

5—>b, Fig. 3. Figs. 6 and 7 are detail sec-

tional views taken respectively on lines 6—6,

‘Fig, 5, and 77, Fig. 4.

~other expansive fluid. - This motor comprises.

L ]

treability and utility of my improved motor.

ble of being operated by water, steam or any

sssentially an outer case —1—., a runner or

‘rotary element —2— carrying upon its pe-

| the opposite ends of said casing being formec
‘with annular flanges —7—, preferably with-

construction hereinafter described. |
Ihe casing preferably consists of a cir-

viphery & series of buckets -—3— of special

| cular hollow central section or ring —1

and opposite end heads —5— which are se-
cured to the opposite ends of the rings —4
by suitable clamping bolts —6—.

The interior dimensions of the casing are
just. sufiiciently large to receive the run-
ner —2—- and its buckets or blades —8—.

a4

in the periphery of the runner —2— which

‘has an easy running fit within the casing,

and around the flange —7

60

| 1 have shown itin Figs. 1'and 2, as operated
by the exhaust from a gas engine, while in
Figs: 3 to 5 inclusive, I have shown the same
motor as adapted for individual operation
independently of any other motor and capa-
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~ One of the end heads —5— is provided

with an inlet —9-— which is connected by a
pipe —10— to. the exhaust, as —11—, of a
gas engine —192—— having an inlet —13—.
The mnlet —9— is disposed at an angle with

the axis of the casing and runner —2- - some

‘the impelling fiuid strikes the bottoms of the |

buckets or blades successively, it ig imme-
diately deflected transversely through the
exhaust without being allowed to travel Any
appreclable distance circamferentially of the
runner. B

. Other objects and uses will appear in the.

following description. i

Figures 1 and 2 are respectively an end

view and side elevation of my improved

of a ‘gas engine. Fig. 8-is an opposite face

view, somewhat enlarged, of the auxiliary

’

tangential to, but across the face of said
ranner and against the blades or buckets

90

| distance therefrom so as to discharge nearly -

95

-3-— {0 1mpart rotary motion to the runner, -

The opposite end: head —5— is provided

with an exhaust port —8— directly opposite

the inlet —9—, -and therefore, in line with

100

the opposite sides of the buckets —3— which
are disposed in a substantially horizontal

plane or parallel with the axis, while the

inlet is disposed in an oblique position or at -
{ an angle with the axis, and nearly tangential
_ to the plane of rotation of the buckets so
auxiliary motor as connected to the exhaust |

that.the impelling fiuid is driven obliquely -

against the blades or buckets as' they are

successively presented to the inlet, such im-

‘motor seen in Iig. 1, except that T have r pelling fluid being deflected by said buckets

T
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- transversely across the face of the runner | est the exhaust are deflected in a direction

| - "The inner end ¢f the inlet —9
- stricted vertically, but broadened

11

- within comparatively narrow

15

25

~discharginga sheet of the exploded

and directly through the exhau st port.

1S COil-
‘ adially,
producing a fan-shape opening for
gases of
width of the

thereby

substantially the same radial

- blades against the latter for the purpose of
- Increasing the force of the im

ing the broad jet to be confined more closely
| circuimferen-
tial Iimits at its initial entrance mnto the

‘runner chamber. | . |
preterably provide the runner with two

X pre
diametrically opposite sets or series of buek-
ets, as —38-—, as best shown in Igs. 3

belng arranged close together

ax1s of thie shaft and across

50— 50 as'to cut the inlet and exhaust ports
in quick suceession. :

vapor en

When used in connection with a two-cyele

1s merely used to counter bal-

the first bucket of the serjes 14

_ registered
with the inlet port —9

130 time that the exhaust port —11— of the gas

~they will all pass the

85

-engine is open, a sufficient number. of buck.
ets being providéd and sco arranged that

port of the vapor engine is open, the piston
of the vapor engines serving to cut off the
exhaust, and therefore, cuts off -the supply
of the impellirig fluid to the motor as soon

- as the last bucket of the series has passed the

40
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~are closed as soon as the last bucket of ench

(0

‘in a suitable valve csse

inlet —9— In this case,
engine and motor
Tigs.

where the gas
are combined, as shown in

rotary valve —16-— having diametrically op-

| posite ports —17—, said valve being located
v,

.

—18— forming- a
— 10—, best seen 1n

part of the supply pipe _
Figs. 5 and 6. In this. mstance, both sets of
buckets are in action, and the movement of
‘the valve —16— is synchronized with the
movement of the runner by connecting the

- runner shaft to the rotary valve throngh the

‘medium of suitable géars —20— of subsia-
tially the same piteh. This valve — 16— iq
actuated so as to open the ports —17-- af

the same time that the buckets of each set or

series are presented ‘to the inlet —9— an
series passes said inlet, the, runner —9

serving as a balance wheel to carry the buck:
ets through part of the revolution of the
runner when the supply of the tmpethng

fluid is eut off. |

-~ As best seen in Migs. 8 and 4, the ends of
the bucket nearest the inlet —9-— are open,

pact and caus-.

and 4.
~the buckets ‘of each series in this 1nstance,
- five in number,
~ parallel with the
20 the face of the rumner, substantially filling
- the space between the inner faces of tho sicles

gine, as shown in Kigs. 1 and 2, one
- set of blades .
ance the other set and are so arranged that

at about the same’

1 and 2, the piston acts as a cut off |
valve, but it is preferably provided with a

inlet while the exhaust |

acts agaanst the rear

the 1nlet to those neavest

the exhaust of a piston enpIne

" mwounting the runner of (he motor
same shaft with the piston engine,

opposiie to that of their rotation, or at an
angle with the axis of the shaft so as to

more easily deflect the stenm from said

buckets to the exhaust.without materially
retarding the action of the runner. In ¢4fme

- Wwords, by deflecting the ends of the buckets

near the exhaust rearwardly T avoid in a

-measure, the reaction or recoil of the exhaust |

gases at the exhaunst port, the front faces of
the deflected ‘ends of the buckets servinge to
expel the exhaust gases, while the recoil, or
reaction of the exhaust gases from said front
faces of the deflected ends of the buckets re-
__ tace of the preceding
bucket, thereby aiving .o ranuer additional
impetus. |

In order to prevent excessive expanston of

the exhanst gases between {he buckets, 1 pro-"

vide each with g substuntiallv central trans-
verse partition —22— as hest seen in g,
4, dividing each-bucket into {wo compart.-
ments with constricted passage beneath
partition connecting said compartments, to
allow said gases {0 escapé from those neavest
the outlet, and
thence into the exhaust 8.

At s desirable to muflle the sudden ais-
charge of the runner impelling fluid fron

the exhaust, and for this purpose I provide
sald exhanst with an outlet conduit —od.._.
divided into two branches —95— leading in
oppostte directions from the main exhaust
pipe —24— and terminating in a single con-
duit —26-— where the force of the impact of
the exhanst gases passing through both
branches is neutralized by contact with cach
other so that the exhaust onses finally dis-
charge at nearly atmospheric pressure. -
The operation’ of my invention will now

be readily understood upon reference to the

foregoing description and the accompanving
drawing, and it will be ohserved that the
specifie features of invention consist first,
conneeting the inlet of the motor directly to

second,
upon the
1e, and tim-
Ing its movement so that the buckets ape

presented to the inlet while the exhaust port

of the piston engine is open; third, con-
structing each bucket so that its end nearest

the inlet is open. while its end nearost the

exhanst 1s  defiected rearwardly;  fourth,
providing the buckoets with transverse parti-
tions terminating a short distance from the
bottom of the bucket so as to leave a com-
paratively narrow or constricted passage

between the huckets from the inlet to the ox-
“haust ports, and

fitth, locating the inlet and
exhaust ports directly opposite each other
in the opposite heads or ends of the casing,
and sixth, diverting the dizcharge of the ex-
haust * through  opposed  DLranches which

while the opposite ends of said buckets near- | merge into a single conduit se that the im-

"
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pact of the ilmpel-lihgrﬂﬁid. "';paSSing thmughr

- said branches against each other, will neu-

tralize the force of the discharge. __i

What I claim: - L

6 1. In a rotary engine, 4 rotdry impeller
and casing therefor, said impeller having a
series of buckets open at one end and pro-

- vided with transverse partitions terminat-
g a short distance from the bottoms of the

10 buckets leaving an intervening narrow pas-
sage, said casing-having an inlet in one side
~and an exhaust port in its opposite side di-
rectly opposite the inlet, both the inlet and

- exhaust ports being disposed in the same
15 circumferential plane as the buckets, the in-
- let port being disposed at an angle with the:
ax1s of the runner at the open end of the.
buckets, -~ -
2. A rotary engine comprising a casing,
20 and a rotary impeller theremn having a series
 of buckets arranged in close proximity, ra-
dial  partitions extending through but ter-

- minating a short distance from the bottom
of the buckets leaving an intervening pas-
25 sage, saxd casing having an inlet in one side
. and an.exhaust port in its opposite side di-
-rectly opposite the inlet, the inlet and ex-

- haust ports being disposed in the same cir-
~ cumferential plane as the buckets,
80 3. A rotary engine comprising a casing
“having an oblique inlet in one side and an
exhaust port in the opposite side directly
opposite the inlet, opposite branch conduits

~ connected to the exhaust port and reunited
86 some distance from said port whereby the
- impact of the opposing forces of the exhaust
‘through the branches neutralize each other
te. muflle the noise of the exhaust, and a vo-

. tary impeller in said casing.
40 - 4. A rotary engine comprising a casing
having an oblique inlet in one side and an
exhaust port in.its opposite side directly:

~ opposite the inlet, an exhaust conduit con-
nected to the exhaust port and provided
456 with diverging branches reunited some dis-
tance from the exhausi ‘port, a rotary ele-
~ment 1 sald casing, buckets on said element

- revolving between the inlet and exhaust
~port and having their ends nearest the inlet

o 5. In 2 rotary "e_ngig'ie,-'?a' -_fbtla,_i*y element
having diametrically opposite sets of

buckets upon its periphery, those of one set !

- being spaced. +some distance apart from
55 those of the other set, an inclosing case for
~ said rotary element having an inlet port in
- one side and an exhaust port in the opposite
‘side, said ports being lccated at opposite
ends and In the plane of travel of - said
- 60sbuckets, -~
~ 6. In a rotary engine, a rotary element

having diametrically opposite sets of buckets |

~‘upon 1ts periphery, those .of one set being

‘the other set, an inclosing case for said ro- 65
tary element, having an inlet port in one
side and an exhaust port in the opposite
‘side, sald ports being located at opposite
-ends and in the plane of travel of said buck-
‘ets, each bucket having its end nearest the
inlet open and its opposite end deflected in
‘a direction opposite its rotation. '

70

7. In a rotary engine, a rotary element

‘having ‘diametrically - opposite sets of
“buckets upon its periphery, those of one set

n it 75
| being “spaced some ‘distance apart -from

those of the other set, an inclosing case for .

| said rotary element having an inlet port in

one side and an exhaust port in-the opposite

‘side, said ports being located at opposite
ends and in the plane of travel of said
~ | buckets, and transverse partitions extending
“from the bottom of the bucket into the ad-

| jagent buckets, | o
| 8. A rotary engine comprising a' wheel

having buckets on its periphery, an inclos-

ing case having an inlet port in one side and
having an outlet ?ort, on its opposite side,
sald ports being

ocated at opposite ends
and in the plane of rotation of the buckets,

80
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90
a valve casing having an inlet port and an -

outlet port, the latter being connected to the

inlet port of the first named casing, a valve
1n the valve casing for opening and closing
| the ports therein, and means for transmit-
tinlg, motion -from the bucket wheel to the
valve, - '

9. Ina ﬁbtary' engine a bﬁcket.'_ leeel hav-
ing , diametrical opposite sets of buckets
upon 1its periphery, those of one set being

| spaced apart from those of the other -set,
| an 1nelosing case for said bucket wheel hav- -
| Ing an inlet port in one side and an exhaust
port in its opposite side, said - ports being
| located at opposite ends and in the plane
“of rotation of said buckets, each bucket hav-
1Ing its end nearest the inlet open, and its
opposite end deflected in a direction oppo-

95
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site to that of its rotation and a valve actu-

ated by the engine for controlling the pas-

sage of the impelling fluid to the inlet port.

10. In a rotary engine -a buclket wheel,

of the buckets, the ends of said buckets near-
est the inlet being open and an exhaust con-
duit connected to the exhaust port and hav-

ing branch passages reunited some distance

from said port.

~ In witness whereof 1 have hereunto set
my hand this 20th day of November 1906.

. JOSEPH W. WATKINS.
- Witnesses: S | ,
' H. E. Crasg,

~spaced some distance apart from th_osef-4'31?__A - Mumorep M. Normr, =~
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‘having a series of buckets mounted upon its
| periphery, an inclosing case.for the bucket
~wheel having an inlet port in one side and
an exhaust port in its opposite side, said
ports being located in the plane of rotation

1195
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