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following is a specification. |
This invention relates to rotary engines,

contact therewith.

UNITED STATES PATENT OFFICE

FREDERICK A. CLEVELAND, OF NEW YORK, N. Y.

ROTARY ENGINE.

No. 889,583.

Specification of Letters Patent.

Patented June 2, 1908.

Applicatibn filed April 9, 1908. Serial No. 425,990.

To all whom 1t may concern:
Be it known that I, FREDERICK A. CLEVE-

LAND, a citizen of the United States, and

resident of the city of New York, in the

county of New York and State of New York,

have mmvented certain new and useful Im-
provements in Rotary Engines, of which the

the object being to provide an engine of this
type in which the steam may operate upon
the rotary cylinder at several different points
to produce a rotary movement thereot.

This invention relates more particularly

to the valve construction and also to the ar-

rangement of the valves by means of which
the steam is utilized in the most economical
manmner. ' | |

In the form of engine which I have adopted

to illustrate my invention in this application,

I have provided a pair of rotary cylinder

cores each positioned in a cylindrical cham-

ber. These cylinder cores are each provided

with a number of projections or wings against

which the steam operates to 1mpart a rotary
movement to a cylinder core. A number of
abutting cores are positioned so as to rotate

in contact with the cylinder cores and sepa-

rate the spaces between adjacent projections
or wings so as to form inclosures into which
the steam may be admitted to operate upon
the projections and cause a rotary movement
of the cylinder cores. The admission of the
steam to these several inclosures 1s con-
trolled by valves of peculiar construction
which will be more fully described hereimn-
after. The abutting cores above described
are provided with recesses so formed as to

allow the projections or wings to pass there-

through as the abutting cores are rotated
with the cylinder cores, thus permitting a
continuous rotation of the latter.

The several cores may be operatively con-
nected together by suitable mechanism and
caused to rotate together relatively so that
the projections from the cylinder core and

the recesses in the abutting cores will come
‘together at the proper points to permit the

projections to pass successively through the
several recesses as stated and in continuous
At other points in the
cycle of rotation the outer ends of the pro

r

T

jections or wings are in contact with the m-

ner surface of the cylindrical chamber m:

which the aforesaid cylinder core is posi-

‘tioned,thusforming an inclosure oneitherside

of each of the projectionsorwings. Meansare
provided for admitting steam to the inclo-

sure on either side of each of the projections

or wings in order to produce a rotation of the
cylinder core in either direction as may be
desired. | '
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Exhaust valves of peculiar construction, as

will be more fully described heremafter, are
provided. o

By placing the projections or wings of the
cylinder cores at such intervals of space that

they will pass through the abutments and

recesses at consecutive intervals of time 1n-
stead of passing through the several abut-
ments or recesses simultaneously, or by plac-

ing two or more of these sets of cores end to

end on common shafts and arranging the
valves so that the steam may be admitted
at different points in the cycle of rotation ot
the several cylinders, it will ‘be evident that
one or more of the projections or wings upon
the cylinder cores will always be in a position
to be acted upon by the steam and, conse-

quently, dead centers are avoided and the
engine may be started at any point. This
latter arrangement is shown in the drawings.

- By the arrangement as shown of the pro-
jections or wings in such manner that all of
the projections or wings upon the same cyl-
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inder core will pass through the several abut-

ting cores synchronously it will be seen that

the steam will operate upon all sides of the

cylinder core at the same time and with the
same pressure, and, consequently, the cyl-
inder core will be balanced and side thrust
will be avoided, thus producing an even and

smooth rotation resulting in a great saving in
losses due to friction and also m wear upon

the bearings. _ |

[n an engine in which the projections or
wings pass through the recesses at successive
intervals of time this balancing effect may
be obtained by so arranging two or more sets
of c¢ylinders upon a common shaft that the
pressure may be equalized. -

Provision is also made for balancing the
steam pressure against the abutting cores

and for utilizing the steam pressure to hold
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gine taken on the line 2—2 of Fig. 3.

any suitable means.

contact without loss in expansive force of

the steam so utilized, as will be more fully '

described hereinafter.

Other objects will be in part obvious and
Il m part appear hereinafter in.connection
with the drawings accompanying this speci-
fication.

Like parts have been given similar refer-
ence numbers in the several views.

Figure 1 is an end view of an engine such
as described which illustrates my invention.
Fig. 2 is a sectional side elevation of the en-
Fig. 3
1s an enlarged sectional end view taken
through the center of one of the cylinders.

A suitable support is shown at 1 upon
which is mounted a casing or housing 2. ~ In
this casing or housing I have provided a cyl-
inder core 3 mounted upon a suitable shaft 4
which may be journaled in the ends of the
casing 2. The cylinder core is provided with
2 numbper of projections or wings, such as 5,
6, 7, and 8, which may be secured thereto by
Abutting cores, such as
9, 10, 11 and 12, corresponding in number to
the number of projections or wings, are

mounted upon suitable shafts, such as13, 14,

- 15 and 16, respectively, so that the periphery
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thereto is in contact with the periphery of

the eylinder core 3. These abutting cores are
each provided with a suitable recess therein
so positioned and preferably of such form and
shape as to permit the projections or wings
to pass therethrough in'contact with the walls
thereof. This permits a complete and con-
tinuous rotation of the cylinder core 3, as the
abutting cores are rotated simultaneously
with the cylinder core by 'means of gears

which are connected to the ends of each of

sald shafts 13, 14, 15 and 16, respectively,
and are rotated by means of the gear i7
which is mounted on the shaft 4, which is
shown in Fig. 2. The aforementioned gears
meshing therewith and which rotate the said
shaits 13, 14, 15 and 16 do not show in this
view. The recesses in the abutting cores are
so positioned that as said cores are rotated as
described the projections or wings on the cyl-
mnder core pass simultaneously therethrough,
as shown in Fig. 3. |
Rotary valves, as shown at 18, 19, 20 and
21 are positioned intermediary of the abut-
ting cores above described. These valves
are rotated simultaneously by means of gears
meshing with the gear 17 mounted on the
shaft 4, one of said gears being shown at 22 in
Kig. 2. These gears are of such a size that
the valves rotate with relation to the cylinder
core 1n the ratio of four to one. Cylindrical
valve casings, shownat 23, 24, 25 and 26 posi-
tioned on each of the aforesaid rotary valves
18, 19, 20 and 21 respectively, are adapted to
be oscillated by means of the reversing lever

889,583

- the abutting cores and the cylinder core in | large gear 28'ineshing with smaller gears 29,

30, 31 and 32 which are attached to each of
the aforesaid cylindrical valve casings 23,
24, 25 and 26 respectively. By this means

~the steam may be directed to either side of -

the projections or wings of the cylinder core
to cause a rotation thereof in either direction,
as will be readily understood by reference to
Fig. 3. The amount of steam to be admitted
1s also.controlled by providing several posi-
tions for the lever 27, as shown in Fig. 1.

In order to insure a more perfect contact
between the cylinder core 3 and the abutting
cores 9, 10, 11 and 12, and also to remove the
side thrust upon the shaft bearings of the
abutting cores, a chamber is provided on the
side each of the abutting cores opposite to
the cylinder core 3, as indicated at 83, 34, 35
and 36, respectfully in Fig. 3. Provision is
made for admitting steam to these chambers
by means of oscillating valves, such as 37 and

38 for the chamber 33; 39 and 40 for the

chamber 34; 41 and 42 for the chamber 35:
and 43 and 44 for the chamber 36. The
steam so admitted to these chambers being
at the same pressure as that in the cylin-
drical chamber will operate against the abut-
ting cores and hold the same in contact with
the eylinder core 3, thus automatically pre-

serving a steam tight joint between the

several cores while the steam in the cylin-

‘drical chamber in which the cylinder core 3
1s posltioned 1s operating thereupon to pro-

duce a rotary movement thereof as described.
The valves 37 and 38 are oscillated by means
of gears such as 45 and 46, respectively, which
mesh with the gear 28 which is in turn oscil-
lated by the reversing lever 27, as already
explamed and shown in Fig. 1. The valves
39 and 40 are oscillated in a like manner by
means of the gears 47 and 48 the valves 41
and 42 by means of the gears 49 and 50 and
the valves 43 and 44 by means of the gears

51 and 52, respectively. Exhaust openings

are provided as shown in Fig. 3 in the valves
37,38, 39,40,41,42,43 and 44. These open-
Ings are so arranged as to register with open-
ings in the casing communicating with the
respective steam chambers ahead of the pro-
jections 5, 6, 7 and 8.

1t will be seen from the drawings, Fig. 3,
that these valves 37 to 44 are arranged to
operate In pairs, one of each pair operating

as an admission valve to control the admis-

ston of live steam to the chambers 33, 34, 35
and 36 while the other valve of the pair op-
erates as an exhaust valve.

When the engine is reversed by throwing
the lever 27 these valves are rotated and then

~operate 1n a similar manner but on opposite-
‘sides of the abutting cores; that is, the ad-

mission valve then operates as an exhaust
valve and the exhaust valve as an admission
valve. This same movement of the revers-

65 27 shown in Fig. 1, which is attached to a | ing lever 27 also throws the cylindrical valves
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23, 24, 25 and 26 so as to admit the livesteam |

to the opposite side of the projections 5, 6, 7
and 8, respectively, as already explained.
The two sets of cylinders and abutting
cores shown in Fig. 2 may be so arranged
that the corresponding projections 5, 6, 7 and
S of the cylinder cores stand intermediary
of one another and, consequently, one set 1s
always in position to be operated upon by
the entering steam and start the engine and
also provides when operating for a continu-

~ oussteam pressurerotating the cylinder cores.
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From the position. shown mn Fig. 3 the

steam is beginning to be admitted through

the rotating valves 18, 19, 20 and 21 to one
side of the projections 5, 6, 7 and 8 and at the
same time i1s admitted through the valves 37,
39, 41 and 43 to the chambers 33, 34, 35 and
36 at the rear of the abutting cores 9, 10, 11
and 12, respectively, thus holding these abut-

-

ting cores i contact with the cyﬁinder 3 and

also balancing the steam pressure from the

opposite side of these abutting cores.
The operation of the steam against the pro

jections 5, 6, 7 and 8 simultaneously causes

a rotation of the cylinder core 3. The cham-

‘ber in advance of these projections 1s olpen

through the exhaust openings in the valves
38, 40, 42 and 44, respectively, preventing
any compression or retardation of the rota-
tion of the cylinder core 3. '

It will thus be seen that I have provided a
very efficient and simple construction which
may be adapted with slight changes in design
to enginesin which compressed air and various
other sources of power is used with equally

good results.

As many changes could ‘be made in the
above construction and many apparently
widely different embodiments of my inven-
tion designed without departing from the
scope thereof, I intend that all matter con-
tained in the above description or shown in
the accompanying drawings shall be mter-
preted as illustrative merely of an operative
embodiment of my invention and not in a

limiting sense.
What I elaim is:

1. In a rotary engine, in combination, a

casing provided with a cylindrical chamber,
a cylinder core positioned in said chamber
and provided with a plurality of projections
from the periphery thereof, a plurality of
abutting cores arranged and adapted to ro-
tate In conjunction with said cylinder core
and toseparate that portion of the cylindrical
chamber outside of said cylinder core mto a
plurality of steam chambers, a plurality of
valves each adapted conversely toadmit the
steam to either end of one of said steam
chambers to cause a rotation of said cylmn-

‘der core in either direction, and a plurality

of exhaust valves positioned and arranged
to operate conversely in pairs m conjunc-
tion with said last named valves to permit

the exhaust of the steam from the opposite

end of said steam chambers. -
2. In a rotary engine, in combination, a
casing provided with a cylindrical chamber,

a cylinder core positioned in said chamber-

and provided with a plurahty of ﬁ)rojections
from the periphery thereof, a plurality of
abutting cores arranged and ada%)ted to ro-
tate in conjunction with said cylinder core
and to separate that portion of the cylin-
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drical chamber outside of said cylinder core

into a plurality of steam chambers, a plural-
ity of rotary admission valves positioned in-
termediary of said abutting cores adapted to
be rotated at a predetermined relative speed
simultaneously with said cylinder core, a

plurality of valve casings each arranged to

operate in conjunction with one of said ad-
mission valves and adapted conversely to
cause the steam to be admitted to either
end of said steam chambers to cause a rota-
tion of said cylinder core in either direction,
and a plurality of exhaust valves positioned
and arranged to operate conversegr N pars

in conjunction with said last named valves to -

permit the exhaust of the steam from the op-
posite end of said steam chamber. o

3. In a rotary engine, in combination, a
casing provided with a cylindrical chamber,
a cylinder core positioned in said chamber
and provided with a plurality of projections
from the periphery thereof, a plurality of
abutting cores arranged and adapted to ro-
tate in conjunction with said cylinder. core

and to separate that portion of the cylin-

drical chamber outside of said cylinder core
into a plurality of steam chambers, each of
sald abutting cores being provided with a
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chamber on one side thereof into which steam

may be admitted to hold said core mn contact
with said cylinder core, a plurality of valves
each adapted to control the admission of
steam to one of said last named chambers,

‘and a plurality of valves adapted to control

the admission of steam to said steam cham-
bers to cause a rotation of said cylinder core.
4, In a rotary engine, in combination, a
casing provided with a cylindrical chamber,
a cylinder core positioned 1n -said chamber
and provided with a plurality of projections
from the periphery thereof, a plurality of
abutting cores arranged and adapted to ro-
tate in conjunction with said cylfinder core
and to separate that portion of the cylin-
drical chamber outside of said c¢ylinder core
into a plurality of steam chambers, each of

108
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said abutting cores being provided with a

chamber on one side thereof into which steam
may be admitted to hold said core in contact
with said cylinder core, a plurality of valves
each adapted to control the admission of
steam to one of said last named chambers,
and conversely to control the exhaust from

said steam chambers, and a plurdlity of

125

valves adapted to control the admission of 130 .



O

10

15

20

30

35

40

40

20

05

60

a

889,583

steam to sald steam chambersto cause a rota- | adapted to rotate in contact with said cylin-

tion of said cylinder cores.

5. In a rotary engine, in combination, a
casmg provided with a cylindrical chamber,
a cylinder core positioned in said chamber
and provided with a plurality of projections
from the periphery thereof, a plurality of
abutting cores arranged and adapted to ro-
tate mn conjunction with said cy{)inder core
and to separate that portion of the cylin-
drical chamber outside of said cylinder core

‘1nto a plurality of steam chambers, each of

sald abutting cores being provided with a
chamber on one side thereof into which steam
may be admitted to hold said core in contact
with said eylinder core, a plurality of valves
arranged and adapted to operate conversely
in pairs, one to control the admission of
steam to said last named chamber and the
other to control the exhaust from said steam
chamber, and a plurality of valves adapted

to control the admission of steam to said -

steam chambers to cause a rotation of said
cylinder core. '

6. In a rotary engine, in combination, a
casing provided with a cylindrical chamber,
a cylinder core positioned in said chamber
and provided with a plurality of projections
from the periphery thereof, a plurality of
abutting cores arranged and adapted to ro-
tate 1 conjunction with said cylinder core
and to separate that portion of the cylinder
chamber outside of said cylinder core into a
plurality of steam chambers, each of said
abutting cores being provided with a cham-
ber on one side thereof into which steam may
be admitted to hold said core in contact with
said cylinder core, a plurality of valves ar-
ranged in pairs on either side of said abutting
cores and adapted to operate conversely to
control the admission of steam to said last
named chamber and to control the exhaust
from said steam chamber, and a plurality of
valves adapted to control the admission of
steam to said steam chambers to cause a ro-
tation of said cylinder cores.

7. In a rotary engine, in combination, a
cylinder core, adapted to be operated upon
by steam to produce a rotary movement
thereof, an abutting core adapted to rotate in
contact therewith, a chamber positioned on
one. side of said abutting core into which
steam may be admitted to hold said abutting
core 1n contact with said eylinder core, means
for admitting steam to said cylinder core,
and a pair of valves adapted to operate con-
versely, one to control the exhaust of the
steam from said cylinder core and the other
to control the admission of steam to said
chamber. ~

8. In a rotary engine, in combination, a
cyiinder core positioned in a cylindrical
chamber and adapted to be operated upon by
the steam entering said chamber to produce

65 a rotary movement thereof, an abutting core

-

der core, a chamber positioned on one side of
sald abutting core and communicating with
sald cylindrical chamber by either one of a
pair of valves, a pair of valves adapted to be
operated conversely, one to control the ex-
haust of the steam from said cylindrical
chamber and the other to control the admis-
sion of steam to said abutting core chamber,
means for controlling the admission of steam
to said cylindrical chamber, and means for

-operating said valves.

9. In a rotary engine, in combination, a
cylinder core positioned in a cylindrical
chamber and adapted to be operated upon by
the steam entering said chamber to produce
a rotary movement of said core, an abutting
core adapted to rotate in contact with said
cylinder core, a chamber positioned on one

side of said abutting core and communicating

with said cylindrical chamber on either side
of said abutting core by means of a pair of
valves operative alternately according to the
direction of rotation of said core to admit
steam to said chamber to hold said abutting
core 1 contact with said cylinder core or to
control the exhaust of the steam from said
cylindrical chamber, means-for admitting

steam to said cylindrical chamber to produce

a rotation of said cylinder core in either direc-

tion, and means for operating said valves.

10. In a rotary engine, in combination, a
cylinder core adapted to be operated upon by
steam to produce a rotary movement thereof,
an abutting core adapted to rotate in contact
therewith, a chamber positioned on one side
of sald abutting core into which steam may
be admitted to hold said abutting core in
contact with said cylinder core, and a pair of
valves operative to control the admission of
steam to said chamber.

11. In a rotary engine, in combination, a
cylinder core adapted to be operated upon by
steam entering a cylindrical chamber in
which said cylinder core is positioned to pro-
duce a rotary movement thereof, an abutting
core adapted to rotate in contact with said
cylinder core, a chamber positioned on one
side of said abutting core and communicating
with said cylindrical chamber by means of a
valve through which steam may be admitted
to hold said abutting core in contact with

sald cylindrical core, means for admitting

steam to said cylindrical chamber, and means
for operating said valve. -
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12, In a rotary engine, in combination, a

cylinder core positioned in a cylindrical

chamber and adapted to be operated upon by -

steam entering said chamber to produce a
rotary movement of said core, an abutting
core acapted to rotate in contact with said
cylinder core, a chamber positioned on one
side of said abutting core and communicating
with said cylindrical chamber on either side
of said abutting core by means of a pair of
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valves operative alternately according to the |

direction of rotation of said core 1o admit
steam to said chamber to hold said abutting
core in contact with said cylinder core, means
for admitting steam to said cylindrical cham-
ber to produce a rotation of said cylinder core
in either direction, and means for operating

sald Va,lves.

583 5
Signed at New York city in the county of
New York and State of New York this 30th 10
day of March A. D. 1903. - | |

FREDERICK A. CLEVELAND.

Witnesses: |
Wmriam M. GATTER, -
T, 5wIs J. DOOLITTLE.
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