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To all whom it may concer:
Beit known that I, Ta
of the United States, remdmo*d,t I‘oledo Lucas
county, Ohio, have uwented certain new and
useful Improvements in Rotary Steam-Kn-
eines, of whichthetollowing isaspecification.
My invention relates to and 1ts object is to
provide a compound rotary steam -engine

which when the engine isin action shall con-

sist of but a single moving member; also, to
provide a novel valve mechanism by which
my engine may be reversed at will. T attain
these objects by means of the device herein-
after described and shown and illustrated in
the accompanying drawings, made part there-
of, in which—

Flﬂ"me 11s a vertwal longitudinal section
g. 3; Kig, 2, a like section on
line v y, Fig. 3; Fig. 8, a transverse vertical
section on line z 2z, Fig. 2; and Fig. 4, a sec-
tionaltop plan view online Z’' Z', Figs. 2 and 3.

Like letters of reference mdwate like parts
throughout the drawings..

In the drawings, A is a drum eomposed of
disks b and a hoon ¢, bolted together, as at d.
Through the axis of the drum passes a shaft

e, pr ovided with stuffin g-boxesff. Withinthe
drum A is a cylinder ¢, axially mounted on
and secured to the shaft e. The cylinder ¢
18 of such diameter as to leave an annular
space between itself and the interior periph-
ery of the drum A. The cylinder lengthwise
of theshaft is of such width asto leave barely

a working clearance between its ends and the

inner faces of the disks 0. At the two mar-
oins of the outer face of the cylinder g are
1adla,]1y—nr0;|eetm0‘ flanges £, which in eir-
cumferential channels carry packm o-rings 7.
Midway between the flanges i his a hke flan ge
e, carrying a pa,cklno'-rmt‘rl The flanges Ll
and their packing-rings divide the annulal
space between the drum A and e¢ylinder ¢ into
twocircumferential compartmentsmmn. Hach
of the compartments m nis divided into sec-
tions or spaces by equidistant radially-pro-
Jeetmﬂ blades o, extending transversely from
the flanges 7 mwa,ldly to the flange k. These
blades are ‘“staggered ” or alternate with each
other at equidistant intervals on opposite

so sides of the flange k. The blades o are ra-

diallymovablein la,tera,l grooves and are held

projected against the inner faces of the hoop | h

drum tothe steam-chest.

¢ by means of springs o', interposed betweeil

OMAS N ACE, a citizen | the bottom of the cr oss-ﬂlooves and the inner

edge of the vanes or bla,des It will be seen
that the circumferential packing-rings and

35

the lateral blades divide the outer penphely' |

into two series of equal sections placed side-

by side and alternating with each other.

On the top of the casingor drum is a steam-—
chest p, from which 1ead steam-passages q ¢,
forming inlet-ports for the two sides of the
engine. At the opposite side of the drum or
casin g areoutlet steam passages or ports + 1,
leading from the interior of the casing or
Thesteam-chest is
provided with two parallel horizontal bores,
the axes of which are at a right angle to the
shafte. "Thesteam-chestbore corresponding
with the annular steam-space m is lettered s
and the otherone?. Thetwochamberss? are
connected at both their ends by ports w .
(See Fig. 4.) Chamber s has an inlet-port v,
which 1s to be connected with the boiler, and
chamber ¢ has an outlet-port 2 to be con-
nected with an exhaust- -pipe.
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Movablelongitudinallyin each of the cham-

bers s ¢ is an elongated hollow plunger w ',
contracted at its middle. FEach of the plun-
gers is provided with a valve-rod w? passing
through a stuffing-box in the head of the
steam-chest. These valve-rodsare connected

to a lever w?, (see Fig. 4,) the throw of which

moves the plungers in.- opposite directions.
The plungers are designed to be moved manu-
ally and are normally at rest, their relation
being changed only when the motion of the
machine is to be reversed.

80

The further details of construction of my

device can be best understood from a de-
scription of its mode of operation, which isas
follows: Thesteam supply and exhaust pipes
being connected up at ports v ' and the
valves or plungers w w' being set, as shown
in the drawings, steam is admitted through
portv. Thecourseofthe steamisnowthrough
the annular space surrounding the centrally-
contracted plunger v, thence through steam-
passage ¢ into the chamber m. It will be ob-
served that the inner extremity of the pas-
sage ¢ 18 tangentially disposed in relation to
the circle described by the blades of the ro-
tatory cylinder, so that the incoming steam
as 1ts impact upon therear side of the blades.

Q0O

95

I00




633,387

~ As the eylinder revolves the steam finds its

~exit from the drum- through passage
the steam-chest s, thence through the hollow
plunger w,

10

thence through the connecting-
portuinto chamber?.

w,

| lmuqt-—port (3 ,::md thence into tho open air or
- condenser.

15
-~ wis pulled outwardly and the two plungers
are each caused to move to the opposite ends |
~of their respective chambers.

v 18 now connected by way of the annular! |
‘theannularspacesurrounding the contracted
sald plungers, an exhaust-

20

In case the engine is to be run in the (h-:

rection opposite _that just described the lever

- Theinlet-port

and the course of the steam is reversed, fol-

- outer air ore
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plunger : w’,
space 7, passage q'y the annular space sur-

drum,

thence through the hollow
the annular

through port /,
‘steam-passage 177,

101111(111.“]'3‘% , and theuce thl()ll”'h pm tv’ to the
condenser. -

‘Having described my mventlon what I

.clalm, zmd desire to secure by Letters Patent,
18— |

1. Inarotary steam-engine, acylinder jour-

naled concentrically within the drum and of |
lessdiameterthan theinterior diameterof the
_ ‘three parallel circumferentially -ar-
ranged packing-rings surrounding the cylin-
~der and forming two separate blade circum-

ferential chambers, a set of radial blades car-
ried by the cylinder within said chambenrs,
two valve-chambers having communication
with each otherat both ends and respectively
with said blade-chambers, exhaust and inlet
ports incommunication respectively with the

valve-chambers, and valves in said valve-

chambers constructed to control all of said

steam communications, substantially as de-

scribed
. In a rotaryenginearotary cylinder hav-
1110' two sets of radial bladesside by side, and

into

| a valve mechanism controlling the passage of
steam to said two setls of blades, comprising
two valve-chambers, a port between said two

From chamber{steam |
 follows passage ¢ into the annular chamber |
1, where it operates expansively upon the
. bladesoin the mannerabove described. The |
steam now escapes through passage ' into.
the annular space: surrounding the plunger
which 1s in communication with the ex- |

lowing the annular space m, port q, across |
other plunger, an inlet-passage and an outlet-
“passage for each of said sets of radial blades
and
~means for reciprocating said plungers simul-

——
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chambers at both ends, an inlet-port com-

municating with one of said valve-chambers,
an exhaust-portcommunicating with the other
sald valve - chambers, inlet and outlet pas-

sages for eachof said sets of radial blades con-

“nected with said valve-chambers,valves with-
1n said chambers and constructed to control

said passages, substantially as desecribed.
o. Inarotaryenginearotatoryeceylinder hav:

ing twosets of radial blades side by side, and
a valve mechanism for controlling the pas-

sage of steam through said two sets of blades,

~comprising two valve- elmmbels, a hollow cen-

trally - contracted plunger in each of said
alve-chambers, a port between said two
chambers, an :inlet-port communicating with

portion of one of
port connected with the like portion of the

connected with said valve-chambers

taneously in opposite directions, substan-

tially as and for the purpose specified.
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4. A rotary steam-engine comprising a

drum, ashaft mounted axially therein, a cyl-
‘inder mounted axially within the drum on
sald shaft and of less diameter than the in-
terior diameter of thedrum, three parallel cir-
cumferentially-arranged packing-ringsdivid-
t Ing the annular space surrounding the cylin-

der into two separate circumferential cham-

bers, a set of radial blades in each of said
chambers, a steam-chest having two valve-
chambers in communication with each other
at both ends and separate valves within said
chambersadapted tolead thesteam in through
oneof said circumferential chambers and out
through the other, substantially asdescribed.

THOMAS NACE.

In presence of—
WILBER A. OWEN,
L. E. BUNN.
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