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To all whom it MYy CONCern:

Be it known that 1, Jonx H. Purnawm, a citi-
zen of the United States, residing at the village
of Constantine, in the county of St. J oseph

5 and State of Michigan, have invented certain

- new and useful Improvements in Rotary En-
gines, of which the following isa specification.
This invention relates to Improvements in
rotary engines. |
The objects of this invention are, first, to
provide an improved rotary engine in which
both the impact and the expansive force of
the steam are utilized: second, to provide an
1mproved rotary engine by which very high
15 speed and power can be attained; third, to
| provide an improved rotary engine adapted
to utilize a maximum amount of the power:
fourth, to provide an improved rotary engine

16

1In which cylinder-valves are dispensed with:.

20

fth, to provide an improved rotary engine
which is adapted to run in a very even and in
a substantially noiseless manner; sixth, to
provide an improved rotary engine which is

simple in structure and economical to produce

25 and one which is durable in use and not likely
to get out of repair.

Further objects and objects relating to
structural details will definitely appear from
the detailed description to follow. |

I accomplish the objects of my 1nvention
by the devices and means described in the fol-
lowing specifi |

30

lcation.
The mvention is clearly de
out in the claims. _ .
A structure embodying the teatures of my
" invention is clearly illustrated in the accom pa-
nying drawings, forming a part of this speci-
fication, in which— |
Figure 1 is a detail vertical transverse sec-
40 tional view of my improved rotary engine,
taken on line 11 of Fig. 2. the shaft B’ and
the steam connections being shown in full lines.
Fig. 2is a detail side elevation view of my lm-
proved rotary engine with one of the cylin-
45 der-heads A’ removed, the shafts B’ (¥ being
shown in section. Fig. 3 isa detail plan view
of one of the cylinder-heads A’. Fio. 4 isan
enlarged detail view taken on line 4 4 of

i

ned and pointed
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Fig. 3, showing the relation of the steam-in-
let passage to the piston B. Fig. 5 is a de-
tail sectional view taken on line 5 5 of Fios.
3 and 5 through one of the exhaust-ports L.
Fig. 6 is a detail side elevation view of the
connecting - gear for the shafts (' and B’
Fig. 7 is a detail sectional view taken on line
7T of Fig. 2. | _

- In the drawings similar letters of reference
refer to similar parts throughout the several
views, and the sectional views are taken loolk-
ing in the direction of the little arrows at the
ends of the section-lines.

Referring to the drawings, an engine-cyl-
inder or casing A, having a piston-chamber ¢
and an auxiliary chamber « therein which
open into each other, is provided. The cyl-
inder A is provided with heads A’ detachably
secured thereto. Theseheads A’ are provided
with suitable outwardly - projecting shaft-

bearings ' ¢ for the shafts B’ and C', respec-

tively, which are arranged centrally through
the cylinder-chambers. The shaft B’ is the

driving-shaft of the engine, and the shaft (¥ is.

an idler-shaft. The shafts B’ and (" are con-
nected by suitable gear H. The gear H are
of the same size, so that the shafts are driven
at the same rate of speed. |

Mounted on the shaft B is a cylindrical pis-
ton B, which is somewhat less in diameter
than the chamber . (See Figs. 1 and 2.) The
piston B is of such length that its ends revolve
in contact with the piston-heads A’. (See
Figs. 1, 4, and 5.) The piston B is provided
with a radially-projecting fin or rib-like p1s-
ton-head ), which extends the full length of
the piston. |

An idler C, which is of the same diameter
as the piston B, is mounted on the shaft (7 in
the auxiliary chamber ¢/. The idler (}is g
comparatively close fit in the chamber A’ and
projects into the cylinder-chamber ¢ and con-
tacts with the periphery of the piston B. The
idler Cis provided witha longitudinal oToove
¢, adapted to receive the piston-head h as the

pistonand idlerare revolved together. Steam-

inlet ports D are provided at each side of the
cylinder. (See Figs. 2 and 8.) The inlet-ports
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the V-shaped packing-rings e.

D open into the cylinder at points within the
periphery of the piston B. These ports are
connected to a suitable steam-supply by the
pipes D' and D”. (See Fig. 1.) Seam-pas-
sages d, adapted to be brought into register
with the inlet-ports as the piston is revolved,
are formed in the ends of the piston. (See
Figs. 2 and 5.) These piston steam-passages
7 are formed in the arcof a circle, so that
they extend, preferably, about two-thirds of
the way about the piston. The passages d
open into the piston-chamber at the rear of
the piston-head &, as clearly appears in Fig.
9. ] desire, however, tohere remark that the
length of these piston steam-passages may be
varied very greatly and desirable results stall
be secured. As the length of these passages
controls the period of admission of steam to
the cylinder during each stroke, their length
may be so proportioned as to utilize the maxi-
mumof the expansive forceof the steam, thus
utilizing the maximum of power.

The cylinder is provided with exhaust-ports
E at each side. These ports open into the pis-
ton-chamber @ below the point of contact ot
the idler C with the piston. Theports K thus
arranged provide a free exhaust for the cyl-
inder, so that the portion of the cylinder 1n
front of the piston, whatever its position may
be, is always fully open to the exhaust, there-
by avoiding any back pressure 1n operation.
A further advantage is that the cylinder 1s
wiped practically free of all exhaust at cach
strolke. | |

1 have illustrated and described the inlet
and steam-exhaust passages as being dupli-
cated on each side of the cylinder. I desre
to remark, however, that thestructure is satis-
factory without this duplication. However,
when thus duplicated the piston is balanced
and friction is thereby greatly reduced.

The inner faces of the cylinder-heads A’are
beveled away about the shafts B’ to receive

These packing-rings, although comparatively
small, when thus arranged are entirely et-
fective. -

To equalize the pressure on the idler C, 1
provide a small groove-like steam-passage @'’
in theinner wall of the chamber.a. (See Iigs.

2and?7.) This groove or passage ¢ opens at

one end into the upper part of the chamber «
and extends nearly around theidler C, so that
to a large extent the pressure on the idler 1s
equalized, thereby reducing the friction to a
minlmum. |
By this arrangement of parts I am enabled
to secure a very compact structure and one
which is readily assembled or disassembled.
My improved rotary engine is adapted to
run at a very high rate of speed and utilizes
o maximum amount of the power used, as
both the impact and expansive force of the

steam is utilized. This result is further ad-

(See Fig. 1.)

771,933

vanced by the reduction of the friction of the 65

parts which, as I have stated, is reduced to a
minimum.

By dispensing with valves I am enabled to
reduce the cost of production and also produce
o structure which is more durable and less
likkely to get out of repair. |

My improved engine is particularly desir-
able for use in light engines onaccount of its
utilization of a maximum of the power sup-
plied thereto and its even and comparatively
noiseless operation, which is of course very
desirable for use in motor vehicles, launches,
and the like.

1 have illustrated and described my 1im-
proved rotary engine in detail in the form pre-

terred by me on account of its structural sim-

plicity and the economy of the production of
the parts. 1 am, however, aware that it 1s
capable of very great structural variation
without departing from my invention.
While T have illustrated and deseribed my

invention adapted to steam, I desire to remark

that it is applicable to explosive-engines, and
I desire to claim the same specifically as well
as broadly.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. In a rotary engine, the combination of a
cylinder, having a piston and an auxibiary
chamber therein: cylinder-heads having bear-
ings thereon, detachably secured to said cyl-
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inder: a driving-shaft and anauxiliary shaft:

gear connections for said shatfts; grooves 1n
the inner faces of said cylinder-heads about
said shafts: suitable packing-rings in saild
arooves; acylindrical pistonhavinga raclially-
projecting rib - like piston - head thereon,
mounted on said driving-shaft; a cylindrical
idler adapted to contact with said piston hav-
ing a longitudinal peripheral groove therein
adapted to receive said piston-head, mounted
on said idler-shaft: inlet-ports opening 1into
said piston-chamber within the periphery of
said piston; circular steam-passages in the ends
of said piston, opening into said eylinder to
the rear of said piston-head, adapted to come
into register with said inlet-ports as said pis-
ton is revolved: exhaust-ports opening into
said eylinder just below the point of contact
of said piston and said idler; and a groove-
like steam-passage in the wall of said auxiliary
chamber, for the purpose specified.

9. In a rotary engine, the combination of a
cylinder, having a piston and an auxiliary
chamber therein: cylinder-heads having bear-
ings thereon, detachably secured to said cyl-
inder: a driving-shaft and an auxiliary shaft;
gear connections for said shafts; & cylindrical
piston having a radially-projecting rib-like
piston-head thereon, mounted on said driving-
shaft: a cylindrical idler adapted to contact
with said piston having a longitudinal periph-
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eral groove therein adapted to receive said
piston-head, mounted on said idler-shaft: in-
let-ports opening into said piston -chamber
within the periphery of said piston: circular
steam-passages in the ends ofsaid piston, open-
Ing into said cylinder to the rear of sald pis-
into register with
sald inlet-ports as said piston is revolved; ex-
haust-ports opening into said cylinder just be-
low the point of contact of said piston and said

‘1dler; and a groove-like steam-passage in the

wall of said auxiliary chamber,
pose specified.

3. In a rotary engine, the combination of s
cylinder, having a piston and an auxiliary

for the pur-

chamber therein; cylinder-heads having bear-

ings thereon, detachably secured to said cyl-
inder; adriving-shaft and an auxiliary shaft:
gear connections for said shafts; erooves in
the inner faces of said cylinder-heads about
sald shafts:; suitable packing -rings in said
grooves; acylindrical piston havinga radially-
projecting rib - like piston - head thereon,
mounted on said driving-shaft: a cylindrical

1dler adapted to contact with said piston hav-

ing a longitudinal groove therein adapted to
receive said piston-head, mounted on said idler-
shaft; inlet-ports opening into said piston-

chamber within the periphery of said piston;

circular steam-passages in the ends of said pis-
ton, opening into said cylinder to the rear of
sald piston-head, adapted to come into regils-
ter with said inlet-ports as said piston is re-
volved; and exhaust-ports opening into said
cylinder just below the pointof contact of said
piston and said idler. |

4. In a rotary engine, the combination of a
cylinder, having a piston and an auxiliary

chamber therein; cylinder-heads having hear- -

ings thereon, detachably secured to said cyl-
inder;. a driving-shaft and an auxiliary shaft:
gear connections for said shafts; acylindrical
piston having a radially-projecting rib-like
piston-head thereon, mounted on said driving-
shaft; a eylindrical idler adapted to contact
with said piston having a longitudinal periph-
eral groove therein adapted to recejve said p1S-
ton-head, mounted on said 1dler-shaft; inlet-
ports opening into said piston-chamber within
the periphery of said piston; circular steam-
passages In the ends of said piston, opening
1nto said cylinder to the rear of said piston-

head, adapted to come into register with said

inlet-ports as said piston is revolved; and ex-
haust-ports opening into said cylinder just be-
low the point of contact of said piston ‘and
sald idler. | '

o. In a rotary engine, the combination of a
cylinder having a piston and an auxiliary

- chamber therein; a driving-shaft and an aux-

ihary shaft; gear connections for said shafts;
a cylindrical piston, having a radially-pro-
jecting rib-like piston-head thereon, mounted
on said driving-shaft; acylindricalidler adapt-

ed to contact with said piston, having a lon-
gitudinal peripheral groove adapted to re-
ceive said piston-head, mounted on said icdler-
shaft: inlet-ports opening into said piston-
chamber to the rear of said piston; circular

| steam-passagesin the endsofsaid piston, open-

ing into said cylinder within the periphery of
sald piston-head,
ter with said inlet-ports as said piston is re-
volved;
1nder just below the point of contact of said

piston and said idler; and a groove-like steam-

bassage 1n the wall of said auxiliary chamber,

‘for the purpose specified.

6. In a rotary engine, the combination of a
cylinder having a piston and an auxiliary
chamber therein; a driving-shaft and an aux-

iliary shaft; gear connections for said shafts:

a cylindrical piston, having a radially-project-

ing rib-like piston-head thereon, mounted on

“satd driving-shaft; a cylindrical idler acdapted

to contact with said piston, having a longitu-

3

adapted to come into regis-

exhaust-ports opening into said cyl- .

75

30

dinal peripheral groove adapted to receive

sald piston-head, mounted onsaid 1dler-shaft:
inlet-ports opening into said piston-chamber
within the periphery of said piston; circular
steam-passages in the ends of said piston,
opening into said cylinder to the rear of said
piston - head, adapted to come into register
with said inlet-ports assaid piston is revolved:
and exhaust-ports opening into said cylinder
Just below the point of contact of sald piston
and said idler, for the purpose specified.

- 7. In a rotary engine, the combination of a
cylinder, having a piston and an auxiliary
chamber therein; a driving-shaft and an aux-
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Rele;

1liary shaft; gear connections for said shafts;

a cylindrical piston having a radiall y-project-
Ing rib-like piston-head thereon, mounted on
said driving-shaft; a cylindrical idler adapted
to contact with said piston having a longitu-
dinal peripheral groove adapted to receive
sald piston-head, mounted on said idler-shaft;
an inlet-port opening into said piston-cham-
ber within the periphery of said piston; a cir-
cular steam-passage in the end of said piston,

opening into said cylinder to the rear of said

piston-head, adapted to come into register
with said inlet-port as sald piston is revolved:
an exhaust-port opening into said cylinder
Just below the point of contact of said piston
and said idler, for the purpose specified.

8. In a rotary-engine, the combination of a
cylinder, having a piston and an auxiliary

chamber therein: a driving-shaft and an aux-
iliary shaft; gear connections for said shafts;

a cylindrical piston havinga radially-project-

ing rib-like piston-head thereon, mounted on

said driving-shaft: a cylindrical idler adapted
to contact with said piston having a longitu-
dinal peripheral groove adapted to receive
said piston-head, mounted on said 1dler-shaft;
an 1let-port opening into said piston-cham-

- ber within the periphery of said piston; a cir-
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cular steam-passage in the end of said piston,
opening into said cylinder to the rear of said
piston-head, adapted to come into register
with said inlet-port, assaid piston is revolved;
o suitable exhaust-port; and a groove-like
steam-passage in the wall of said auxiliary

chamber, tor the purpose specl
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Hed.

1

" Tn witness whereof I have hereunto set my
hand and seal inthe presence of two witnesses.

JOHN H. PUTNAM. [L.s.]

Witnesses:
H. J. BONEBRIGHT,

C. M. DEWEY.
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