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UNITED STATES

PATENT OFFICE.

JAY W. POWERS, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR TO THE POWER

DEVELOPING COMPANY, OF MINNESOTA.

u"

STEAM-ENGINE.

- SPECIFICATICN forming part of Letters Patent No., 670,863, dated March 26, 1901.

 Application filed Ootober 4, 1899,

‘Qerial No. 732,579,

(No model.)

To all whom it may COTLCETTU:
Be it known thatI, JAY W. POWERS, a em-
zen of the United States, residing at ane-—
~ apolis, in the county of Hennepm and State
5 of Minnesota, have invented new and useful
Impmvement% in Steam - Engines, of which
the following is a full, clear, and exact de-
seription, such as will enable those skilled in
the art to which myinvention belongs to prop-
10 erly construct the same.

My invention relates to steam-engines; and
it consists of certain 1mplovements on that
form of steam-engine disclosed in Letters Pat-
ent of the United States, No. 624,536, granted

15 to me on the 9th day of May, 1899.

T'he purposes in my present invention are,
first, to provide means other than that pre-
-viously disclosed for conveying live steam to
and exhaust-steam from my piston, and, sec-

20 ond, to provide means whereby 1 can cut oft
the live steam atany predetermined point and
use the same expansively.

To these ends my invention consists of a
case or frame, a pendulum supported thereby

25 and Oscﬂlatory therein, an elliptical chamber

. within the body nor_tlon of the said pendu-

lum, a ¢ylindrical piston rotatable within the

said elliptical chamber, and a shaft supported

by the said case or frame and affixed to the

30 said piston, Substdntmlly as shown in the ac-

companying drawings and more fully de-
scribed in the following specification.

In the drawings, Flgme 1 is a side eleva-
tion of my 1111‘5?61]131011 Fig. 2, au end view

on the 11116 4 45 Flt._, 5, a section of a pol tion
of Kig. 2, taken on the line 5 5; Fig. 6, a sec-
tion of a portion of Fig. 1, ta,ken on the line
40 4 4; Fig. 7, the same as Flﬂ' 5, but showing
eross sectlon of valve-ad;]ustinw meehanism
Fig. 8, the same as Fig. 6, but showing lon-
ﬂ"1‘[11élufml section of ad;]usbmfr mechambm
Flg 9, a longitudinal elevation of the piston,
45 ﬂancres and shaft detached; Kig. 10, a side

elethl{)l] of a modified constr 11013101] Fit, 11,
an end view of the same; Fig. 12, a,secmon of
Fig. 11, taken on the line 12 12 a,nd Fig. 13,
10, taken on the line 13 13.

Similarletters refer to similar parts through-
out the several views.

~ & sectwn of Hig.
50

A is the case or frame; B, the pendulumj;
C, the piston; D, the elliptical chamber, and
I the shait.

The case orframe A may beclosed, as shown
in Kigs. 1, 2, 3, and 4, or it may be open, as
shown in Figs. 10, 11, 12, and 13. In either
case it is designed to support the pendulum
B and the shaft E. Its heads ¢ ¢ (when the
case is closed) are provided with steam-chests
b and b'. Into the former is affixed a sup-
ply-pipe ¢, which serves to convey live steamn

55

6o

thereto, and into the latter is affixed an ex-

haust-pipe d, which serves to convey the ex-
haust-steam thel efrom. -
The pendulum B is suppmted by and os-

cillates within the case or frame A, being sus-

pended from or supported by the pivoh e. It

consists of a shaft portion fand a body por- -
_7;:, |

tion g. Within this body portion ¢ is the
elliptical opening or chamber D,within which
the piston C rotates. The proportmn of this
elliptical chamber D is an important feature
of my invention and is as follows: Its major
(vertical) diameter is double that of its minor
(horizontal) diameter, while its depth is equal
to that of the body portwn q of the pendu-
lum B.

The piston C consists of a sho:ltcylmdrma;l
body having parallel ends. 1ts proportions
are as follows: Its diameter is equal to the
minor diameter of the elliptical chamber D
and its length is equal to the demh of the
same.

The shaft E is let into the Derlphery of the
piston C to one-half its diameter and the half
extending beyond the peripheral line cut
away, thus making the piston wholly eccen-
tric, or, in other words, making its eccen-
tricity equal to ifs diameter, as ShOWIl in Fig.
9. This shaft may revolvein boxes 7, aﬂixed
to the heads a o, as shown 1n Figs, 1 2, 3, 4,
6, and 8, in pillow-blocks, as shown in Flﬂ's
10 11, 12 and 13, orin both boxes and plllow-
blocks.

Mounted upon the sha,ft K and affixed to
the parallel sades of the piston C are the

75
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flanges 7 and §/, which form the side walls of . :
theelliptical chamberD. Oneof these flanges, -

1, is provided with an outwardly-extending

100 i

hub %, which serves as a revoluble valve-;jg

| seat, as wﬂl hereinafter be set forbh An 111
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ogress-port [/ extends radially inward from the |

periphery of the hub z, thence laterally there-
in, thence radially ountward within the flanges

4, and thence laterally, terminating in the

elliptical chamber D, just beyond the periph-
ery of the piston C, and serves to convey live
steam tothe elliptical chamber. An exhaust-

- port ! extends laterally from the periphery of

IO

I5

the piston C into the flange 7', thence radially
inward therein, and thence laterally, termi-
nating in the steam-chest b', and serves to
convey the exhaust-steam from the elliptical
chamber. |

Concave valves m and m' are chambered
within or are incased by the steam-chest b,

- their concave faces fitting to the periphery of

20
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the hub or revolving valve-seat &k, and serve
to alternately open and close the ingress-
port {. They are held in place by means of
guide-pins n n.

The operation of my engine is as follows:
Live steam being admitted through the sup-
ply-pipe ¢ enters the steam-chest b, the in-
gress-port {, (now open,) and the upper end
of the elliptical chamber D, expands therein,
and drives the rotary piston C around in the
direction indicated by the arrow, to the bot-
tom of the elliptical chamber D. Now this
rotary movement of the piston C also rotates
the flanges 7 and j', affixed thereto, and with
them the shaft K to which they in turn are
atffixed, and in so doing carry the ingress-
port [ in the hub or valve-seat & under the
concave valve m, thus shutting off the live
steam before the piston C has eompleted'its
stroke, or reached the lower end of the ellip-
tical chamber D. While the rotary piston

- C is thus being impelled by live steam in the
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‘upper end of the elliptical chamber D, the ex-

haust-steam 1n its lower end escapes Lhrouwh
the exhaust port [', extending through the
flange 7', and the exhausb -pipe d. Now this
semirotation of the piston C, flanges 7, and
shaft E brings the ingress-port [ between the
valves m and m/', thereby opening it, when
more of the live steam will enter the lower end
of the elliptical chamber D and drive the pis-
ton C still farther around in the direction of
the arrow to the top of the elliptical chamber

D. Nowthiscontinued rotation of the piston C.

carries the ingress-port /in the hub or valve-
seat k£ under the concave valve m', thus again
shutting off the live steam before the piston
C has completed its stroke or reached the up-
per end of the elliptical chamber D. While
thé rotary piston Cis thus being impelled by
the live steam in the lower end of the ellip-
tical chamber D the exhaust-steam in its up-
per end escapes, as before, through the ex-
haust-port ' and the exhaust-pipe d. It will
be seen that the rotation of the piston C is
continnous in one direction, that in its rota-
tions it oscillates the pendulum B, thereby
holding the opposite parallel walls of the
elliptical chamber D therein in constant con-
tact therewith, and that it alternately enters,

670,363

said elliptical chamber D, thereby forming at
each revolution of the shaft K two crescent-
shaped pockets, wherein the steam expands,

exerting its force from the elliptical wall and

against the rotary piston.

I provide improvements for changing the
positions of the valves m and m’, so that the
points in the revolution of the piston and its

70
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appurtenant parts at which the steam is cut -

off from the chamber D, may be varied. These
improvements are shown in I igs. 7 and Sand
consist of a ecage or ring ¢, within which the
gulde-pins n n 0f the valves are seated, and a
1ever or arm r, by whleh the cage or ring may
be adjusted.

In the modification shown in Figs. 10, 11,
12, and 13 I substitute an open frame for the
closed case A, supporting my shaft upon pil-
low-blocks 72 2 and supporting my pendulum
from below in an inverted position. In this
construction the steam-chests to which the
supply-pipe leads and from which the ex-
haust-pipe extends are held rigid by being
affixed to the pillow-blocks. Its operation is

described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a steam-engine of the type herein
shown, the combination of the case or frame;
an elliptically - chambered pendulum sup-
ported therebyand oscillating therein; ashaft

30
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- the same as that of the oonstructlon above

95
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supported by said case or frame, and passing

through said elliptical chamber; a cylindrical
piston, eccentrically mounted upon the said
shaft, and rotatable within the said elliptical
chamber; flanged heads mounted upon the
sald shaft and affixed to the said piston, and
means for admitting live steam to, and ex-
haust-steam from, the said elliptical chamber,
substantially as shown and described. -

2. In a steam-engine of the type herein
shown, the combination of a case or frame;
an elhptleal chamber oscillating therein; a
shaft supported by said case or frame, and
passing through the said elliptical chamber
an eccentric piston mounted upon the sa,id
shaft; flanges affixed to the said piston and
covering the parallel sides of the said ellip-
tical chamber, and means for conveying live

steam to, and exhaust-steam from, the said.

elliptical chamber,substantially asshown and
described.

3. In a steam-engine of the type herein
shown, the combination of the case or frame,
provided with steam -chests; the elliptical
chamber oscillating therein; an eccentrically-
mounted piston rotating within the said ellip-
tical chamber; a revoluble valve-seat having
supply-ports; valves chambered within said
steam -chests; a valve-cage also chambered
within the said steam-chests outside the said
valve-seat, said valve-cage having an adju'st—

ing-levera ffixed ther eto; valves aff
cage, said valves bemw adapted to cover the

fills, and recedes from opposite ends of the | supply ports in said V&lve seat; asupply-pipe

F

ixed insaid
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leading to, and an exhaust-pipe extending | in the said case’or frame a cylindrieal pls—

from, the smd steam-chests, substantially as
shown and described.

4. In asteam-engine, the combination of an
outer case having parallel heads, said heads
being provided respectively with supply and
exhaust steam pockets, an elliptically-cham-
bered case supported by and oscillating with-
1n the sald outer case, a shaft journaled in
sald heads and extending through the said os-
cillating case, a ¢ylindrical piston eceentric-
ally mounted upon the said shaft and rotata-

ble within the said elliptical chamber, flange

members upon the shaft rotatable with said
piston, a supply-port leading from the sup-
ply-steam pocket in the case-head to the el-
liptical chamber on one side of the piston, and
in its course passing through one flange mem-
ber, and an exhaust-port leading from the ex-
haust-pocket to the elliptical chamber on the
other side of the piston, and in its course pass-
ing throughtheotherflange member, substan-
tially as set forth.,

5. In a steam-engine of the type herein
shown, the combination of a case or frame; an
elli ptlcally-ehambered pendulum having pa,r-—
allel sides supported thereby and OSGIH&BOI‘}T
therein; a shatt supported by and revoluble

.

ton eccentrically affixed on said shaftand rev-
oluble within the said elliptical chamber;
flanges mounted upon the said shaft covering
the parallel sides of the said pendulum and
the parallel ends of the said piston; and means
for conveyinglivesteam toand exhaust-steam
from the said elliptical chamber substantially
as shown and described.

6. In a steam-engine of the type herein

‘shown, the combination of the case or frame,

an elliptical chambered pendulum supported
thereby and oscillating therein, a shaft sup-

ported by and revoluble in the said case or

frame, a cylindrical piston eccentrically af-
fixed to said shaft and rotatable within the
sald elliptical chambered pendulum, flanges
motuinted on said shaft and covering parallel
sides of the pendulum, said flanges being pro-
vided with ports and passages adapted to con-
vey live steam and exhaust-steam from the

said elliptical chamber, substantially as set
forth.

JAY W. POWERS.

In presence of—
H. M. FARNAM,
G, K. DMITH.
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