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To all wkmm it maiy COnCersy:
Be 1t known that I, Warrer C. W"OLFD, a

port, 1n the county of Scott and State of Towa,
have 1nvented certain new and useful Improve-

ments in Rotary Engines; and I1do declare the
_following to be a full, clear, and exact descrip--

tion of the invention, such as will enable others

- skilled in the artto which it appertains to make

10

and use the same, reference being had to the
‘accompanying drawings, and to the letters of

reference marked thereon which form a part

- of this specification.
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50 inder is provided with an inwardly- extendmo' |

This invention relates to new and useful 1im-

.provements In rotary concentric piston steam-

engines; and the object of the invention is to
produce an apparatus of this nature in which

the pmton 1s provided with a series of mov-

able wings, which are recessed on the longi-
tudinal edcres thereof and ada,pted to h&V
: -pla,V n slots in the piston, and in the pro-

vision of guide-bands having cam-grooves

therein for the reception of lucrs carrled on
~-the ends of the wings, whereby as the piston
25}
regulated.

rotates the movement of the wings may be

The invention consmts further, in various

details of construction :«md in eombmatlons

and arrangements of parts, which will be here-
inafter fully described and then specifically
defined in the appended claims.

My invention 1S 1lustrated in the accompa—
nying dra,wmﬂ's, in which—

Figure 1 is a central longitudinal sectlon'

ver twa,lly through my imp roved engine. Kig

2 1S a cross- sectlonal view centrallsr throucrh:
a side elevation of a

the engine. Hig. 3 is

ring havmcf a cam-groove in one face thereof.
Fw 41s a sectlonal view through the piston,
and Fig. 5 is an enlarged detail perspective
view of one of the wings or blades carried by
the piston.

Reference now belno' had to the details of
the drawings by letter' A designates the shell
of the cv]mder having a removable end B and
a base C. Antifriction - rollers D are posi-
tioned in apertures in the ends of the cylinder
and form suitable bearings for the shaft E.
It will be observed that each end of the cyl-

' boss A'.

‘designed to rotate about said bosses A,

F deswmtes a piston hzwmo‘ shoul-
dered portions(x on the opposite ends lahereof

elrcumference of said piston is provided with
a series of radial slots H, designed each to re-

celve a reciprocating wing or blade K, a de--

tall view of one of said wings or blades being
clearly shown in Fig. 5 of the drawings. Each
of said wings 1is prowded with two recesses
K', formed near the ends thereof and at right
ancrles to the longitudinal edge thereof, a,nd
upon the opposite ends of each blade is an an-

| tifriction-roller K* mounted upon a pin K=

The antifriction-rollers K*are positioned near
the outer edge of each of said wings and are

The .
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adapted to be guided in the cam-grooves N in

the rings N, whlch ringsare sea,ted 1n recesses

formed in the ends of the cylinder, as shown
clearly in Fig. 1 of the drawings. Fig. 8 of

e | the drawmcrs shows a side elevatlon of one of
| said rings promde with a cam-groove, and it

will be noted upon examination of s.:ud Fig. 8

that asthe piston carrying the wings or bla,des |

70

rotates the reciprocal movement of said wings .

or blades will be effected, throwing the bla,des
in a position to be acted upon by the pressure
of steam or withdrawing the same out of the
steam-chamber as the steam exhausts through
the ports O, Fig. 2 of the drawings.

A remova,ble b]ock Q with ﬂanwed end 1s
mserted through an aperture in the bottom of

cleared by the wings or blades of the piston
as they pass by the same by the wings being
withdrawn into the slots, as will be readlly un-
derstood.

The removable end of the cyhnder may be
fastened to the shell in any suitable manner
and is so arranged that it may be readily re-

‘moved, as well as the other workmﬂ' parts with-
in the cvlmder and easily replaced

By the provision of an engine embodying
the features of my invention it will be ob-
served that the circumference of the rotary
piston extends out to the inner circumference
of the shell of the cylinder, thus securely brac-
ing the piston-heads, leaving only a portion
of the head exposed to the surface of the cyl-
inder, and the independently- Operatmﬂ' wings
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‘the cylinder and extends vertically through
the sted,m-cha,mber and forms a Wall Whlch 1S
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or blades are securely held in position and al-
lowed to reciprocate freely when guided by
means of the construction shown and de-
scribed.

1t will be observed that one of the exhaust-

ports may be used for steam. while the other

1s utilized for exhaust purposes when the en-
gine is driven in one directionand the reverse
when driven in the opposite direction.
While I have shown a particular construc-
tion of anparatus illustrating my improved
engine, 1t will be understood that I may vary
the details of the same without departing in
any way from the spirit of the invention.
Having thus fully deseribed my invention,
what I claim as new, and desire to secure by

Letters Patent, 1s—

1. A rotary concentric piston-engine com-
prising a cylinder with a removable end, a
shaft journaled in suitable bearings therein,
a piston fixed to sald shaft and having a di-
ameter equal to the diameter of the chamber
of the cylinder and provided with radial slots
in the circumference thereof said piston hav-
ing an annular channel forming a steam-
chamber, blades mounted 1n said slots, anti-
friction-rollers carried by said blades and
adapted to be guided in cam-grooves in the
ends of the cylinder, each of said blades being
recessed to receive a portion of the piston, as
set forth.

2. A rotary concentric pilston-engine com-
prising a cylinder with removable end, a shaft
journaled in suitable bearingsin said eylinder,
a piston fixed to said shaft and provided with
a serles of radial slots, blades mounted to re-
ciprocate in said slots, each of said slots being
recessed at right angles to the longitudinal
edges thereof adjacent to the ends of the blades
adapted to receive a portion of the piston said
piston having an annular channel forming a
steam-chamber, rings seated in the ends of the
cylinder and having cam-grooves on their in-
ner faces, antifriction-rollers carried by said
bladesand adapted to bse guided in said grooves,
as set forth.

3. A rotary concentric piston-engine com-
prising a cylinder having a removable end, a
shatt journaled in suitable bearings in the cyl-
inder, a piston fixed to the shatt, a series of

reciprocal blades mounted in radial slots in |

791,392

the piston, each of said blades having recesses
1n the outer longitudinal edge at right angles
thereto said piston having an annular chan-
nel forming a steam-chamber, rings seated in
the ends of the cylinder and having cam-
orooves, the portions of the blades interme-
diate said recesses and the ends of the blades
adapted to have play in slots in the end of the
piston, and antifriction-rollers carried at the
ends of the blades and adapted to be guided
in sald cam-grooves, as set forth.

4. A rotary concentric piston steam-engine
comprising acylinder having a removableend
with bosses on the inner faces of the ends of
the cylinder,a shaft journaled in suitable bear-
ings 1n the ends of the cylinder, a piston fixed
to said shaft and having a series of radial slots
sald piston having an annular channel form-
Ing a steam-chamber, the ends of said piston
having shouldered portions adapted to turn
about said bosses at the ends of the eylinder,
blades each having recesses formed in the
outer edges thereof, rings seated in recessed
portions of the ends of the cylinder and each
provided with a cam-groove, and antifriction-
rollers carried by said blades and adapted to
be guided 1n said grooves, as set forth.

5. A concentric steam-engine comprising a
cylinder having a removable end, a shaft
mounted in suitable bearings in said cylinder,
a piston fixed to said shaft and provided with
a serles of radial slots said piston having an
annular channel forming a steam-chamber,
rings having cam-grooves 1n the inner faces
thereof seated in recessed portions formed in
the 1inner ends of the cylinder, blades mount-
ed insaid slots and having recesses in the outer
edges thereof, antifriction-rollers carried by
sald blades and guided in said grooves, a re-
movable block mounted 1n an aperture in the

bottom of said cylinder and adapted to form

a wall across the steam-chamber intermediate
the piston and the 1uner surface of the cylin-
der, as set forth.

In testimony whereof 1 hereunto aflix my
signature in presence of two witnesses.

WALTER C. WOLRII.
Witnesses:

Lours BLook,
D. Rocnau.
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