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1o @ZZ whom it MY CONCErI:

Be it known that I, GEORGE E. WOODARD a
citizen of the United States, residing at BLad-f
ford, in the county of McKean and State of |
Pennsylvama have invented cerlainnewand:
useful Improvements in Reversible Rotary
Steam-Engines; and I do declare the follow-:
ing to be a full, clear, and exact deseription-
‘of the mventlen such as will enable others:
skilled in the art to which it apper ta,ms bo._:.
‘make and use the same. . '

The invention relates to" 1ever81ble retal V.
steam - engines of the “concentrle 1mpaet” 1.

UNITED STATES PA’

ENT OFFICE.

GEORGE K. ‘WOODARD OF I»RADI‘ORD

IiENNSYLVANIAQ

ROTARY ENGINE

SPECIFIGATION fermmg pe,rt ef Letters Petent Ne 7 06 485 dated August 5, 1902

Apphcatlen ﬁled Oeteber 24, 1901 berla.l Ne 79 845

(Ne model.)
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type.

engine of this character which shall be simple
of construction ,durablein use, comperetwely;
Inexpensive of preduetlon and eﬂiclent in ac-

- tion.
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With this and ether obJects in VI@W the m-i'-}
vention consists of certain novel features of:
construction, combination, and erranﬂement,
of parts, thh will be heremefter more fully
described, and peltleularly pomted oub inthe

eppended claim.

lnﬂ'

tional view on line ¢ Y 1.

Referring to the dra,wiliﬂ's, 1 denotes the

base of the engine; 2, the eylinder; 3, the
pillow-blocks, and 4 the shaft-bearin o8,

recesses 6 and has secured to said ends the

heads 7, between which and the base- walls of:
ther eeesses are placed peckmw -strips 3. The_
heads 7 are provided on theirinner faces with |

cam-grooves 9. .
10 denotes a piston mounted torotate w1thm

the eyhnder and ﬁxed to a shaft 11 Jeurnaled.

-----

with an annulm gwove 12, 111telseeted by
radial slots 13, which open nhmuﬂh the ends
of the piston. Placed within these slots are
wings 14, provided with trunnions 15 at their

ends whleh project through the ends of the
‘slots and engage the cam-grooves of the cyl-

The,f
cylinder is provided at its ends with paekmm'

The ob;]ect of theinvention is to prowde an"' "

] ceted w1th1n theu recesses at proper intervals
during the- rotatlon of the plston within the
;_'_eylmder

- The va,lve eaein g is provided with a steam-—

inlet16 and w1bh two duets 18 and 19, leading
therefrom into the interior of the eyhnde1
at opposite points of a vertical line drawn
..:_thlelwh said eylinder.
‘also provided with exhaust-ports 20 and also
-with exhaust-ducts 21 and 22, which lead into
| the eylinder at opposite pomte ef a vertical
-'lme drawn therethrough.

.23 denotes an abutment arranged on cppo-
: -mte mdes of the duets 19 and 22 a,nd 18 and 21.

The valve-casing is

‘riphery with 1eeesses_ 25 and 26 the former
being designed to control the admission of
steam into the cylinder at either side of the
‘|.abutment, so as to reverse the direction of
rotation of the piston, and the latter being
‘designed to control the exhaust through the
duets- 21 and 22, it being understood that
when the piston is rotating in the direction
;shown by the arrow in Fig. 2 the steam is be-
| Ing supplied through the duct 18 and the ex-

In the accompanying drawmcrs, Flﬂ'ure 1 1S,
& perspeetwe view of my 1mpr0ved rota,ry.
Fig. 2 is a vertical sectional view.-
Irig. 3 is a similar view at right angles:to Fig.
2. Tig. 4 is a top plan view of the valve-cas--
I‘w 518 a lenrrmudmel sectional view
'en line z x, and Fw 6 is a lonmtudmel sec-

heust; 18. taking place through the duect 22

and when rotating in the opposite direction
the steam is supplled through the duet 19 and

18 exhaustmﬂ' through the duct 21.
In operatlon steam being supplied to ro-

;tate the piston, as said plStOI’l rotates the
trunnions or studs projecting from the ends
|.of the wing$ into the cam-grooves in the cyl-
J-mder-head will reciprocate eeld wings, sothat
as the wings reach the abutment they will
be wﬁhdrawn into their slots, S0 as to per-
‘mit of their passing the abutment, and after
passing the abutment they will be projected
radially into eontact with the inner wall of
the cylinder, so as to offer resistance to the
steam, and thus drive the piston.
| ing the valve so as to supply steam to the op-
‘posite duet the piston will be driven in a re-

By shift-

verse direction.
From the foregoing descriptlen taken in

connection with the aceompanying drawings,

the construection, mode of operation, and. ad-
vantages of my invention will be readily un-
derstood without requlrmw a more extended
explanation.

Various cha,nﬂes in the form, proportion,

inder- head%, wher eby the wings are recipro- | anddetailsof eenstl uction may be made with-
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in the scope of the invention without depart-

ing from the spirit or sacrificing any of the
advantages thereof. - |

- Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— '

‘Ina rotary steam-engine, the combination

~ with a c¢ylinder provided with grooves in its

BT

15

ends, of heads secured to said eylinder, pack-
ing-strips located in said grooves and form-
Ing a steam-tight joint between the cylinder

‘and the heads, cam-grooves loeated in the

Inner sides of the heads of the cylinder, an
abutment-head located within said cylinder,

a valve-casing provided with a steam-inlet
~ having two ducts leading therefrom into the

cylinder at opposite points of a vertical line

~drawn through said cylinder, said casing
~ being also provided with exhaust-ports and

20

with exhaust-duects which lead into the cyl-

‘Inder at opposite points of a vertical line

drawn therethrough, a valve-plug provided

|

with two recesses in its periphery, one being |

A Sy
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designed to control the admission of steam

into the ¢ylinder at either side of the abut-

| ment-head, so as to reverse the direction of

rotation of the piston, and the other designed
to control the exhaust through the exhaust-
duets, a rotary piston having an annular
groove intersected by slots open at their
ends, wings located in said slots and having
studs or trunnions projecting through the
open ends of the slots and through the grooves
in the heads of the cylinder, whereby as they
approach the abutment-head, the wings will
be drawn into said slots to permit of said
wings freely passing under the abutment-
head, substantially as set forth.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
Nnesses. | |

GEORGE E. WOODARD.

Witnesses:
MARY WOODWARD,

L. F. EGBERT.
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