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To all whom 1t may concern:

Be it known that 1, RoperT S. 'WHIT]J Jr.,
a citizen of the United States, 1"eeldmo at
Bickford, 1n the county of Blaine and State
of Oklahoma, have invented new and useful

Impmvements in Rotary Kingines, of which
the following 1s a speemcetlon

The prﬂsent invention has relation to ro-

tary engines of the variety embodying a
Ccy linder and a rotary piston located within
the cylinder and comprising a centrally dis-
posed spherical portion, conical end pieces
and intermediate WINgs, "the latter m"mnoefl
to operate through openings formed in an
obliquely disy Sosed disk or partition.

The purpose of the invention 1s to devise
a novel construction and arrangement of
parts wherebv an efficient engine i provided
and which will involve a eempflmtwel}a S1m-
ple construction and compact arrangement
of parts, with the result that the motive
meciium 1s utihized to the best possible advan-

tage and repairs and adjustments Mini-

mized.

The mventmn consists of the novel fea-
tures, details of construction and combina-
tion of parts, which hereinatter will be more
particularly set forth, illustrated in the ac-
companylng drawings, and pointed out in
the appended claims.

Referring to the drawings, forming a part
of the flppheetlen Figure 1isa vertical cen-
tral longitudinal section of an engine em-
bodying the invention. TFig. 2 is a view in
clevation of the disk or peltltmn parts
being broken away. Fig. 3 1s a sectlon on
Fig. 4 18 a detail
perspective view of 'one of the oscillatory
fillers for the p1et011 wings. Fig. 5 1s a sec-
tional perspective view of one of the parts
of the cylinder. Iig. 6 1s a view in eleva-
tion of the St‘lthIlﬂ-I'y valve for controlling

the supply and the exhaust of the motive

medium of the engine. Kig. 7 is a view In

elevation of the reverse side of the wvalve:

e

shown 1 Fig. 7. Fig. 8 1s a detail view of
the movable valve whereby the engine may
be reversed. Iig. 9 1sa top plan view of the

piston turned so as to present the upper pis-
ton wing in edge view. Ifig. 10 1s a view

n elevetlon ot one of the plstOIl wings. Fig.

11 1s an end view of the piston.
Corresponding and like parts are referred

to in the followmg description, and indi- !

| cated 1n all the views of the drawings, by
the same 1eferenee characters.
The engine 1s mounted upon a base 1,
which comprises a standard 2 and a bed
portion 3, the latter having the cylinder se-
cured thereto and the stenchré* 9 having a
“bearing at its upper end in which the sheft
4 of the engine is mounted. The cylinder
1s formed of similar parts A, which are ap-
proximately of semicylindrical form and
have their meeting faces obliquely disposed
with reference to the axis or shatt of the en-
oine, the parts or sections having outer
langes in which openings are formed to re-
ceive the bolts or other fastening means em-
ploved for connecting the parts or sections
A -The cylinder when the parts are as-
sembled and secured presents the appear-
ance of a globe or sphere having stuffing
boxes at opposite points in which the shaft
4 is mounted, the glands 5 of the stuffing
boxes being secured to the parts of the cyl—
inder by means of bolts to admit of com-
pressing the packing to maintain a close fit
between the cylinder and the engine shatt.
The motive medmm 1s admitted at 6 and ex-
hausted at 7. The outer edge portions of
the parts A of the cylinder are recessed, as
indicated at 8, to form a circumferential
- groove to receive the outer portion of the
disk or partition 9, which latter has an
Obhque arrangement corresponding to the
joint formed between the parts A of the cyl-
inder. Grooves 10 and 11 are formed in the
side walls of the recessed portions of the parts
A and are adapted to receive suitable p‘lek-
ing to insure the formation of a close joint
between the walls of the peripheral groove
and the outer portion of the disk or partl-
tion 9. Passages 12 establish communication
between the pempheml oroove and the end
spaces of the eylinder and serve to admit of
the motive medium entering the peripheral
oroove, which latter for convenience 1s des-
; 10‘11f1ted n 1its entlretv by the reference nu-
meral 18.
- The rotary plston eomprlsee a central POr-
tion 14, end

ter bemg of eecter shape and moveble racli-
ally in grooves formed in the inner faces of

the end pieces 15 and across the outer face
of the pert 14. The wings 16 are radially

movable so as to be thrown outward by cen-
trifugal action, whereby their outer edges

oK

pieces 15 and wings 16, the lat-
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are held in close contact with the inner walls - 1n. the reverse dlrectmn

of the cylinder. The middle part 14 is ap-
proximately of ball or spherical shape and
the end pieces 15 are of conical form and ar-
rangecl with their apices facing inward and
joining the ball-shaped part 14, Passages
17 and 18 are for med in the end pieces 15
and extend therethrough and serve to supply
the motive medium and to carry off the mo-
tive medium after its energy has beéen ex-
pended. Two passages are had for each
wing and extend through the end p1eces
ipon opposite sides of the 1)].(1]:18 of the wings,
as 1dicated most clearly in Figs. 9 and 11.

A packing ring 19 1s had for each end DOL-

tion of the cvhndel* and 18 expansible and

1ts outer edoe 15 made to conform to the

“1nner wall of the. cylinder so as to fit close

thereagainst and the face adapted to Tlie
against the outer side of an end piece 15 is
a close bearing

made straight to obta;
its extent. The

n
thereagaimst throughout

packing rings 19 msure a close fit or joint
between the ends of the pisten and the in-
ner walls of the cyhlinder and by construct-
ing the packing rings so as to be self-ex-
1)‘111‘31]316 they ﬂutonmtmalh? compensate for
wear and preserve a steam tight joint Dbe-
tween the piston and cyl linder,

When the piston 1s 1n place spaces are
formed between its ends and the end por-
tions of the cylinder and these spaces €on-
stitute steam chests, the ports 6, 7 and 12
communicating at their inner ends there-
with. Stwtmnmv valves 20 are located in
the end spaces or steam chests and are held
against rotation and are pressed against the
outer faces of the piston heads. The shaft
4 extends through the valves 20 and the lat-
ter have lugs 21 at opposite points, which
enter recesses 22 formed 1n projecting por-
tions of the cylinder sections so as to hold
the valves stationary. Grooves 22* and 23
are formed 1n the 1nner faces of the valves
20 and communicate at & middle point with
ports 24 and 25, which extend from the re-
spective ST0OOVeS throunh the outer face of
the valves. The orooves 2922 and 23 con-
stitute passages for the mo‘me medium and
communicate with the openmﬂs Or passages
17 and 18 formed 1n the heads or end pieces
of the piston. A movable valve 26 is located
1n each chest and communicates with the
exhaust port 7 and 13 adapted to make con-
nection with either one of the ports 24 or
25 of the ad]acem valve 20 according to the
direction of votation of the piston. When
the valves 26 are moved in one position the
motive medinm 1s admitted for instance
through the ports 25 and exhausted through
the ports 24, thereby driving the engine in
one dllectmnq and upon moving the valves
26 to admit the motive medium ‘through the
ports 24 and to admit of the exhaust passing

¢

991,576

be provided for moving the valves 26.
The disk or pu“'u{lon 9 has 1ts outer pe-
ripheral portion 27
tral portion and Smd aisk 1s preferably com-

Any means may

thicker than the cen-
70.

posed of similar parts which have their end
portions halved and overlapped and secured

by suitable fasftening means, as indicated

By hfwmﬁ the disk
75

most clearly in Ifig. 3.
or partition formed of sections it may be

rcadily placed 1v position about the central

ball-shaped portion 14 of the piston.

The
disk has a central opening with the portion .

bordering upon the opening made concave .

to conform to the spherical surface of the

part 14, Radial openings 28 are formed

m the partition at (11::‘11”5‘1Lt110duy pposite
points and the parts bordering upon said
openings are beveled, as indicated at 2()
the wings 16 extend thlounh the openings

28 and the bevel portions 29 acim1t of am-
ple oscillatory

the rotation of the piston. “Fillers 30 are lo-
cated in the openings 28 and snugly fit the
same.
the fillers 80 consist of round pins of a di-

play between the wings and
partition as the same change 16ht101181’11p mn -

80

an
The Openings 28 consist of bores and

ameter corresponding to the diameter of the

bores to admit of said fillers obtaining a -
The inner ends
of the fillers or pins 30 are made concave to

he
ne
outer ends of the parts 30 are made convex

close fit 1n the openings 28.

fit closely against the outer surface of tl
ball-shaped member 14 of the piston. T

to snugly fit the outer wall of the groove 13.

100

Slots 31 are formed in the fillers or pins uO_

and extend longitudinally thereof from the

mmner ends to within a short distance of the

outer ends of said parts 30, said slots being
105

of a width corresponding to the thickness

of the piston wings 16, so as to insure a

close fit between the walls of the slots 31

and opposite sides of said piston wings.

obta 111 a snug fit within the outer ends of the

opemnos 98 formed in the thickened portion
27 of the partition and said outer end por-
tions are formed with grooves in which
The openings 28

packing rings are fitted.
extend through opposite sides of the central

portion of the partltmn? as 1ndicated most

clearly 1n Figs. 2 and 3, to admit of the pis-

ton wings pr o]ectmﬂ upon opposite sides of

the par tition. By having the outer portion

of the partition tlnchened as 1ndicated at

The
cuter end portions of the fillers or pin% 30

110

27, the parts thereof upon oljpgg]_tg sdes of

the openings 28 are held together by

the

material upon opposite sides of the outer

ends of the openings 28, as will be readily

comprehended. By reason of the oblique

125

arrangement of the partition or disk 9 there
is a relative angular ~hange between said
partition and the plStOIl wings during the

rotation of the piston, which tesults in im-
62 out through the ports 25 the engine 1s driven | parting an oscillatory movement to the fill-

130
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ers or pins 30. The provision of the parts
50 and the mounting of the same In the
manner disclosed insures a close joint or
steam tight fit between the piston wings and
the disk or partition 9 at all stages of move-
ment of the piston.

(Grooves 32 are formed in the edge por-
tions of the central part of the disk or par-

tition bordering upon the diametrical open-

ing which receives the ball-shaped part 14
of the piston and the piston wings 16 and
hiller pleces 30. Packing strips 33 are fitted
in the grooves 32 and their inner edges are
made cencave to fit the outer surfaces of the
parts 80 and 14. The packing strips 33 are
pressed against the parts 30 and 14 by means
of springs 34, which are inserted in recesses
tormed in the disk. The packing strips 33
are preferably of metal and their end por-
tions are straight, whereas their middle por-
tions are curved to fit about the ball-shaped
portion 14 of the piston. The packing
strips 33 are placed in position prior to in-
serting the filler pieces 30 in the openings
28 and when 1in position said packing strips
are retained in place by the parts 30, as will
be readily understood.

In operation the steam or motive medium
1s admitted 1nto the steam chests or spaces
at the ends of the cylinder through the ports
6 and passes through one or the other of the
ports 24 or 25 into the spaces formed upon
opposite sides of the piston wings 16 so as
to exert a pressure upon said piston wings
to operate the engine in one direction. The
exhaust steam or spent motive medium
passes outward through either of the ports
24 or 25 1nto the valves 26, thence outward
through the exhaust ports 7. Upon moving
the valves 26 the engine may be reversed.
As the piston rotates and the angle between
the piston wings 16 and the disk or partition
9 changes the parts 80 oscillate to allow for
this change of inclination and at the same
time maintaining a steam tight fit between
said piston wings and disk or partition 9.

From the foregoing description, taken in
connection with the accompanying draw-
ings, the advantages of the construction and
of the method of operation will be readily
apparent to those skilled in the art to which
the invention appertains, and while I have
clescribed the principle of operation of the
invention, together with the device which
I now consider to be the embodiment there-
of, I desire to have it understood that the
device shown is merely illustrative, and that
such changes may be made when desired as

are within the scope of the claims appended

hereto.

Having thus described the invention what
1s claimed as new, is:—

1. In a rotary engine, the combination of
a cylinder, a rotary piston arranged within
the cylinder and having chests formed be-

3

tween the ends of said piston and the re-

spective ends of the cylinder, said piston

comprising an intermediate ball-shaped por-
tion and terminal conical shaped end pieces,
the end pieces adjacent the chests hav-
Inng openings therethrough, piston wings
mounted between the ball-shaped portion
ana the conical faces of the end pieces, a
diagonal partition arranged within the cyl-
inder and having the piston wings passing
therethrough, stationary valves located in
the chests and having grooves upon the sides
adjacent the ends of the
openings formed therein, said grooves open-
ing outward through the valve to provide
ports, and a movable valve adapted to cover
one or the other of the ports in the station-
ary valve according to the direction of rota-
tion of the piston. : o

2. A rotary engine comprising a cylinder
of approximately spherical form, a diago-
nally arranged partition located within the
cylinder, a piston comprising a centrally
disposed ball-shaped portion, conical end
pieces and piston wings, the latter extend-

piston having the

70

79

30

85

30

ing through the obliquely disposed partition,

and both of the end pieces of the piston hav-
g openings extending therethrouch upon

opposite sides of the piston wings, station- -

ary valves located in end portions of the
cylinder and fitting close against the ends

of the piston and having inner and outer

grooves 1n their inner sides and outwardly
opening ports in their outer sides, means
for admitting motive medium into the spaces
at the ends of the cylinder, and valves lo-
cated 1n the spaces at the ends of the cylin-
der and adapted to cover one or the other of
the ports formed in the said valves accord-
g to the direction of rotation of the en-
gine, said valve being in communication
with exhaust ports. o |

3. A rotary engine comprising a cylinder
of approximately spherical form having
steam chests at opposite ends, and having
inlet and exhaust ports in communication
with said chests, said cylinder having a
peripheral groove in its inner wall arranged
in a plane obliquely to the axis of the en-
gine, a partition having its outer portion

35

100

105

110

115

fitted In said peripheral groove and having

a space between the outer portion of said
partition and the outer portion of the
groove, saict space being in communication
with the steam chests at opposite ends of
the cylinder, a piston located within the
cylinder and comprising a centrally
posed ball-shaped portion and conical

shaped end pieces, piston wings passing
‘through openings in the oblique partition

and making connection at their edges with
the ball and conical portions of the piston,
stationary valves in the end spaces of the
cylinder, said valves having inner and outer
grooves 1n their inner faces and the ports

dis-

120

125

130
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leading from said grooves throug
outer Llccs, the 131‘~t011 ends having openings

2

b their

upon opposite sides of the 1::15’[011 WINgs
communicating with the grooves m the sta-
tmmrv 111:6%1., and movable valves located
in said chests and adapted to cover one or
the other of the ports of the stationary
valves and having commummtlon with the
exhaust ports.

4, A rotary engine comprising a spherical
shaped cylinder havi Ing oppomtely disposed
chests and inlet and exhaust ports, an ob-
liquely disposed partition arranged within
the cylinder, a piston comprising a middle
pmtmn of ball shape and end portions of
conical form, said end portions having ra-
dial grooves in their conical faces and the
ball- shqped portion having peripheral
grooves In the nlane of the radial OT00Ves
of the conical end pieces, sector-shaped
wings loosely fitted 1n the grooves of the
ball and conical shaped parts of the piston
and passing through openings in the ob-
lique partition, the “end pieces of the piston
having openings extending therethrough
upon opposite sides of the piston wings,
valves located 1n the chests and held close
against the ends of the piston and having
openings to communicate with the openings
of the piston ends, selt-expansible packing
rings fitted in the spaces formed between the
ends of the piston and the inner walls of the
cviinder, and movable valves for admitting
the motive medium to one or the other of
the openings of the stationary valves accord-
ing to the direction of rotation of the en-
oine, said valves communicating with the
exhaust ports.

5. In a rotary engine the combmqtmn of
a cylinder, a plston arranged to operate
therein and comprising conical shaped end
picces, an intermediate ball-shaped part and
mdmllv disposed wings, means for supply-
ing and exhausting the motive mediun, an
obhquely dl%p()%%d partition having radial
bores through which the piston wings pass,
and filler pieces mounted in the openings of
the partition and having slots in which the
piston wings are fitted.

6. A rotar y engine comprising a cylinder,

a piston ‘lll‘%lllﬂed to operate therein and
(,011"112)1‘1811’10 a middle ball- shaped portion and
conical-shaped end pieces, piston wings lo-
cated between the ball and conical sha,ped
parts of the piston, means for admitting and
exhausting the motne medium from the

 cylinder,

091 576

an_ obliquely disposed partition

having 1*51(1111 openings, filler pieces fitted in o
the openings and adapted to turn therem -

- and having slots for the passage of the pis-
ton wings, “and packing strips upon opposﬁe;-

sicles of the

1ller pieces.

60

7. A rotary engine comprising a cylinder,

a piston ammoed to operate therein and
comprising a middle ball- shaped portion and
conical-shaped end pieces, piston wings lo--

cated between the ball and conical shaped

parts of the piston, means for admitting and
exhausting the motive medium from the cyl-

inder, an Obhquely disposed partition com-

70

prising an outer thickened peflphel al por-
tion and a reduced central portion, and

“having radial openings, the latter having op-
posite “side portions extending through oppo-
site sides of the central reduced portmn ;

75

filler pieces consisting of rounded pins fitted

in the radial openings of the partition and
having slots in their inner end portions to
iston wings and having their

receive the pi1

outer ends fitted in the openings e*;mndmw-.
hickened perlpheml portion of

through the t
the p‘LI‘tlthIl

30 o

8. A rotary engine comprising a 0’571111(:161‘ -

a piston f11ran0ed to operate therein and
SIng a middle ball-shaped portion and
—slmped end pieces, piston wings lo-
between the ball and conical shfl,pedf.
parts of the piston, means for admitting and
exhausting the motive medium from the cyl-
inder, an obllquely disposed partition com-

COMPL
coniea.
cated

prising an outer thickened peripheral por-

tion and a 1’*educed central portlon, and

having radial openings, the latter having op-

posite side portions extending through oppo-

site sides of the central reduced pmtmn,_
filler pieces consisting of rounded pins fitted
in the radial openings of the partition and

95

having slots in their inner end portion to

receive the piston wings and having their
outer ends fitted in the openings e&tendmn':

100

through the thickened peripheral portion of

the p,:«u'-‘u’cztonj and spring pressed packing

strips located upon opposite sides of the

slotted end portions of the filler pieces and

extending around the ball-shaped portion of

the plston

In testimony whereof I affix my signature

n presence ol two witnesses.

ROBERT S. WHITE, Jr.
Witnesses:

N. {z. BatLEy,
D. P. HoeaN.

{opies of this patent may be obtamed for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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