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To all whom it may concer:

Beitknown that I, JULTIAN H. PITKIN, a.clt1-
zen of the United States, residing at Chlcago
in the county of Cook and State of Illinois,
have invented certain new and useful  Im-
provements in Rotary Engmes, of whleh the
following is a specification.

My invention relates to rotary steam or gas

engines, and has to do more particularly with
that class of rotary engines known as ‘‘ tur-
bine-motors,” wherein the energy of. a suit-
ably-directed jet of motive fluid is directed
agalinst a series of vanes or buckets mounted
on the periphery of a rotary wheel or disk
and 1impacting and expanding against suceces-
sive vanes or buckets of the latter causes it
to rotate at high speed.

My mventlon has for its prlmary obJect to
provide an improved motor of this type char-
acterized by increased efficiency through a

more complete utilization of the expansive.
energy of the motive agent, and this object I

carry out through a novel construction of mo-
tor, and more pa,rtlcul.:trly of the buckets or
chambers inthe permhmy of the wheel, which
being of increasing cross - sectional dimen-
sions from inleft to outlet enables the motive
fluid to. expand 1n passing therethrough

against a continually-increasing surface area
and in continually-increasing volume, there- |

by insuring a more complete utilization of the

expansive effect of the motive agent than has |
heretofore been posmble in encrmes of thlS‘

type.

The accompanying dmmnﬂ's show an en-

gine embodying my. 1nvent10n adapted to
Work with steam or compressed air or an ex-

pa,ndmﬂ' burning gas or gaseous mixture, and |

in said drawings—
Figure 1 is a side elevatmn of the motor
with the inner side thereof partially broken

“out to diselose the interior mechanism. Fig.

2 18 a similar edge elevation. Fig. 3 is an
edgeelevation of the turbine-wheel detached,

partmlly broken out to show the formation of
the buckets therein.  Fig. 4is a similar view,

partly in central vertlcal section and -partly
broken away, also showing in place the cen-
tral stationary ring thr ough which the inlet-
passages are formed Fig. 5 1s a side eleva-
tional view of the turbme wheeol detached,
with the surrounding ring through which the

Ji

inlet-passages are formed partially broken

away; and Fig. 6 is a vertical sectional de-

tail view longltudmally of the turbine-wheel 55

and further illustrating the formatlon of the

i buckets therein.

In the drawings, 10 designates the station-
ary casing of the motor erected upon an inte-
gral bed-plate 11. Within this hollow casing

-is'mounted to rotate in bearings 12-and 13 a

shaft 14, on which latter is mounted within
the casing a central rotary wheel or drum 15.
The wheel 15 comprises the central hub 16,

60_

Fig. 4, an intermediate web 17, an annular 65

body 18 of considerable thickness, and a pe-

ripheral rim which I preferably form by the

agency of a pair of metal bands 19 and 20,
shrunk over the periphery of the annular

“body, but with a narrow space 21 left there-
between, Ifig. 3, adapted to receive a station-
‘ary element, hereinafter desceribed, through

which the inlet jet-passages are formed. In

‘the outer portion of the annular body 18 of

the wheel are formed at uniform intervals
a series of symmetrical right and left buck-
ets, (designated by 22 and 23, respectively,)
the buckets being defined by lower walls or

bottoms 22% and 23“* which, it will be observed,
' slope centrally of the wheel from their inner
meeting ends to the outer peripheries of the
‘wheel, concave front walls 22° and 23°, con-

vex and r earwardly-sloping rear walls 99¢ and
23¢, and top walls 22% and 23¢, formed by the
inner surface of the pempheral rings 19 and
20, respectively. It will be observed that the

'_ front walls 22" and 23° of each pair of later-

ally-adjacent buckets converge centrally of
the wheel and meet in a pointor apex 24, the
corresponding rear walls 22¢ and 23° of each
pair of laterally-adjacent buckets similarly
converging in a concavity 25, Thedescribed
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construction results in the formatlion on

either side of the central longitudinal plane
of the wheel of a series of pairs of symmet-
rically-formed buckets, the characteristic fea-
ture of which is that they are eomp&ratwely

‘constricted at their inner meeting ends, but

95

are outwardly divergent on their front, rear,

and bottom walls toward the sides of the

wheel, thereby creating buckets of gradually
and continually expanding dimensions and
capacity from their innexr to thelr outer ends.

As will be seen by reference to Fig. 2, the
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wheel 15 does not fit the stationary casing
closely, but is of such a size relatively there-
to as to secure the presence of lateral spaces
26 and 27 on eitherside thereof, as well as the
provision of narrow annular spaees 28 and 29
between the outer periphery of the wheel and
the inner wall of the casing.

The casing of the motor is conveniently

- formed in two mating halves united by trans-

IO

20

25

30

35

45

50

55

60

verse tie-bolts 30, and between the meeting
faces of the sections of the casing is rigidly
clamped an annular ring 31, the inner periph-
ery of which is adapted to fit within the an-
nular space 21, formed in the periphery of
the turbine- wheel with freedom for the latter
to rotate in contact with said stationary ring.
The ring 31 is preferably formed in four sec-
tions, two of which are disposed on either
side of a pair of jet-inlet openings 32 and 33,
and the adjacent ends of each pailr of sec-
tions are hollowed out transversely, as shown
at 34 in Fig. 4, which hollowed edges meet in
the center line of the inlet-opening, the reg-
istering hollow edges thus united forming the
walls of the tapered inlet-opening, the latter
communicating at diametrically opposite
points on the periphery of the casing with

‘suitable inlet-nozzles 32* and 33*, to which

are connected the conducting-pipes of the
motive fluid. In thelower end of the casing
and through the base-plate 111s conveniently
formed an exhaust passage-way 35, commu-
nicating at its inner end with the bottom of
the annular chambers 28 and 29 and the side
chambers 26 and 27, surrounding the walls.

The operation is substantially as follows:
Assuming that the engine 18 to be actuated by
steamn,theinlet-nozzles 32*and 33* aresuitably
connected to a pair of steam-inlet pipes and

the steam at any desired pressure is turned |

on. Thesteam-jetsentering the casingof the
motor through the inlet-passages 32 and 33
first strike against and split upon the points
or projections 24 of the buckets, the jet being

divided thereby and passing in equal volumes |

to the companion buckets lying on either
side.
each bucket is considerably greater in extent
than the area of the rear wallthereof, whereby
the steam tends todrive the wheel forward in
thedirection of the forward wall of the bucket,
and by reason of the fact that the transverse
dimensions of the bucket gradually increase
from the inner to the outer end thereof the

steam is enabled to expand during its passage |

through the bucket and in so doing to expend
its energy in a manner to impel the bucket

forward. The steam finally escapes through

the widened outlet of the bucket into the
side chambers 26 and 27, whence 1t readily
passes through the exhaust-opening 35 and
is discharged. T'he pressure of the steam-
jots sets up a rapid rotation of the wheel, and
the expansive energy of the steam acts in
rapid succession upon the series of buckets
formed entirely around the periphery of the
wheel, and this expansive energy is, through

The effective area of the front wall of
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the web and hub of the Wheel, transmitted to

the driving-shaft 14, from which the power
thus derived may be taken off and utilized by
any suitable means. While I have shown
two inlet-nozzles, it will be evident that as
many may be employed as desired or as the
dimensions of the motor may require.

I am aware that turbine-motors wherein
the motive fluid is admitted to a series of
buckets formed on the periphery of a rotary
turbine-wheel is 0ld; but sofar as  am aware
I am the first to equip a turbine-wheel of this
type with a series of peripheral buckets or
chambers so formed as to permit the expan-
sion of steam or other motive fluid, and the
consequent giving up of its energy to the
wheel while the motive fluid is passing
through the buckets or chambers. I do not,

| therefore, limit my invention to the specific
formation of the buckets as hereinshown and

described, so long as the principle of the in-
vention 1s preserved

I claim—

1. In a rotary engine of the type described,
aturbine-wheel provided about its periphery
with laterally-disposed ' expansion-buckets
lying wholly below or within the peripheral
surface of the wheel, each of said buckets

“having outwardly-dwergent top and bottom
‘walls and outwardly-divergent side walls be-
‘tween a relatively contracted inlet-orifice and
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an enlarged discharge-orifice coincident with

the plane of the side of the wheel, substan-
tially as described.
2. In a rotary engine of the type described,

“a turbine-wheel provided about its periphery

with a series of pairs of expansion-buckets,

~each pair occupying the entire width of the

wheel and having contracted inlet-orifices co-
incident with the longitudinal central plane
of the wheel and enlarged outlet-orifices coin-

~cident with the planes of the sides of the
‘wheel and opening therethrough,

substan-
tially as described.

3. In a rotavy engine of the type described,
a turbine-wheel provlded about its perlphe:ty

with a series of pairs of expansion-buckets,

each pair occupying the entire width of the
wheel and having inlet-orifices coincident
with the longitudinal central plane of the
wheel and outwardly-divergent conftaining-
walls extending thence to and opening

‘through the sides of the wheel, substantially

as descnbed |

4. Ina rotaryengine of the type described,
a turbine-wheel prowded about its periphery
with a series of pairs of expansion- buckets,
each pair occupying the entire width of the

wheel and having inlet-orifices coincident

with the longitudinal central plane of the
wheel and outlet-orifices through its sides,
each bucket having outwardly - divergenb
front and rear walls, the former of which is
concave and the latter convex, substantially
as described.

5. In a rotary engine of the type deseribed,

the combination with a stationary casing, of
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a rotary turbine-wheel mounted therein and
provided with an annular groove located in
the longitudinal central plane thereof, said
wheel being further provided with symmet-
rical pairs of buckets, each pair having their
inlet-orifices communicating with the base of
said annular groove and their discharge-ori-
fices coincident with the planes of the sides
of the wheel, and a stationary ring secured
to the casing and having its inner peripheral

portion housed in said groove, said ring be-

ing provided with inlet jet-openings there-
through disposed substantially tangential to
the periphery of the wheel, substantially as

described. |
6. In a rotary engine of the type described,

the combination with a stationary casing, of |

a rotary turbine-wheel mounted therein and

tially as described.

provided with an annular groove located in
the longitudinal central plane thereof, said
wheel being further provided with symmet-
rical pairs of buckets, each pair having their
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inlet-orifices communicating with the base of -

said annunlar groove and having outwardly-

divergent containing-walls extending to the

sides of the wheel, and a stationary ring se-
cared to the casing and having its inner pe-
ripheral portion housed in said groove, said
ring being provided with inlet jet-openings

therethrough disposed substantially tangen- 3o

tial with the periphery of the wheel, substan-

JULTAN H. PITKIN.
Witnesses: | | |
FREDERICK C. GOODWIN,
JENNIE NORBY.
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