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Beitknown thatI, JAMES BRYANT THOMAS,

‘a citizen of the United States, residing at St.

Louis, in the State of Missouri, have invented
a new and useful Rotary Engine, of which
the following is a specification.

This invention relates to motive-Auid en-
ginesofthattypecommonly knownas“rotary”
engines, and has special reference to certain
improvements in that class of rotary engines
involving a concentric rotating piston and a
rotary abutment-valve codperating there-
with.

To this end the invention has in view the
provision of a simple and efficient form of en-
gine having means for holding the piston and
rotary abutment in effective steam-tight re-
lation to each other and the cylinder or cas-
ing, whereby the pressure of the steam may
be utilized to the Tullest extent.

A tfurther object of the invention is to so
construct the piston and its rotary abutment
as to provide simple and efficient means for
easily assembling the parts, while at the same
time permitting of securing a uniform adjust-
ment thereof with reference to the sides of
the cylinder, whereby perfectly steam-tight
joints may be maintained at all times between
the sides of the cylinder and the adjacent
faces or edges of the rotating piston and the
rotary abutment. :

A further object of theinvention is to pro-
vide novel and efficient meauns for adjusting
the packing associated with the piston and
the rotary abutment, whereby the said pack-

ing may be equally and uniformly adjusted.

at all points through the niedium of. a com-
mon actuating element for the adjusting de-
vices, combined with the packing, respec-
tively, for the piston and its abutment.
Another object of the invention is to pro-
vide the piston with an effective form of pis-
ton-head or piston-wing having a strong con-
nection with the piston body or drum, bat de-
tachably related thereto, whereby the same
may bereadily removed and replaced for pur-
poses of repair and adjustment, and’ the in-
vention also contemplates in connection with
the detachable piston-heads for the piston an
improved type of expanding packing, which
constantly contacts with the side walls and

periphery of the piston-chamber, thus reduc-
ing the leakage of steam to a minimum,
Withtheseand many other objects in view,

‘which will readily appear to those familiar

with the art as the nature of the invention is
better understood, the same consists in the
novel construection, combination, and ar-
rangement of parts hereinafter more fully de-
seribed, illustrated, and claimed.

The essential features of the several im-
provements are necessarily susceptible.to
some modification without departing from

the spirit or scope of the invention; but the
preferred embodiment thereof is shown in the

accompanying drawings, in which— e

Figure 1 is a side elevation of a rotary en:
gine constructed in accordance with the pres:
ent invention. Fig. 2 is a vertical longitudi-
nal sectional view thereof. Fig. 3 is a verti-
cal transverse sectional view on the line 3 3
of Fig..2.. "Fig. 4 is a detail in perspective of

‘the expanding packing-plate for the piston

heads or wings. Fig. 5 is a detail in per-
spective of one of the detachable heads or
wings removed from the piston body or drum.
Fig. 6 is a side elevation showing a modifica-
tion in which a different type of actuating
element is employed for coupling together the
adjusting-serews for each packing-ring. Fig.
7 is a detail of one of the adjusting set-serews

utilized in the construction shown in Fig. 6..

Like numerals of reference designate cor-
responding parts in the several figares of the

drawings.

In carrying out the invention there is em-
ployed a cylinder or casing 1, of an ordinary
type, surmounting the base:2 and provided
with an interior circular piston-chamber 3
and with a eircular abutment-chamber 4, off-
set from the upper side of the piston-cham-
ber 3 and communicating therewith to per-
mit of the projection of the rotary abutment
5 into the top portion of the chamber 3, with-
in which the revolving piston 6 works.. The
cylinder or casing 1is preferably constructed

with a closed.side 7 and is provided at the

opposite side thereof with a removable side
or cover plate 8, bolted orotherwise suitably
fastened to the contiguous portion of the cas-
ing or cylinder to form an effective steam-
tight closure for its open side, while at the
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same time being detachable to.permit of the
ready removal of the parts of the engine.
The lower piston-chamber 3, within which
the piston 6is concentrically arranged, is of a
greater diameter than the said piston to leave
an annular steam chest or space about the
periphery of the piston, and the latter is
keyed or otherwise suitably fastened npon a
transverse driving-shaft 9,extending through
bearings 10 and 11, respectively, in the closed

side 7 and detachable cover-plate 8 of the cas-

ing and ecarrying upon one extremity, exte-
rior to the casing, a gear-wheel 12, which in-
termeshes with a corresponding or companion

gear-wheel 13, mounted on one extremity of-

the abutment-shaft 14, carrying the rotary
abutment 5 and journaled in bearings 15 and

- 18, formed, respectively, on the closed side
7 and detachable cover-plate 8 of the casing.

. 2¢

25

This construction provides for a direct gear
connection between the piston and the rotary
abutment, so that the same will rotate in per-
fect unison and synchronism to insure the
maintenance of the proper working relation
between these parts of the engine. -
Ju carrying out the present invention it has

" “been found desirable to make the piston, as

well as the rotary abutment therefor, of as

" Hght formation as possible, and a preferable
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construction of these parts is shown in the
drawings. Referring first to the revolving
piston 6, the same is shown in the drawings
as consisting of a circular hollow body or
drum having a closed side portion 17* lying
next to. the closed side 7 of the casing and
provided with a superficial bearing-rib 17,
which has a close-fitting steam-tight contact

with the inner ground face.18 of the said
' closed side 7 of the casing.

The rotary abut-
ment 5 for the revolvirg piston 6 is likewise
of a similar formation, cunsisting of a circular
hollow body or drund provided with a closed
side: portion 19, having an outer superficial
bearing-rib 20, having a bearing steam-tight
contact with the inner ground face 18 of the

“closed side 7 of the casing or eylinder, and,

if found necessary, this steam-tight joint be-
tween the closed sides of the rotating piston
and its rotary abutment may be Inbricated
through the medium of lubricating-pipe con-
nections 21 in communication with openings
22, piercing the said closed side of the casing
oreylinderinthecircular plane of the bearing-
ribs 17 and 20, respectively, of the piston 6 and
theabutment 5. Inordertomaintaina proper
steam-tight bearing of the closed sides of the

. piston and the rotary abutment upon the

closed side of the casing, as well as to secure

. a steam-tight packing-joint for the opposite

60
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sides of the piston and the rotary abutment 5,
thesaid piston and rotary abutment have each
associated therewith an adjustable packing-
ring, said packing-rings being designated, re-
spectively, by the reference characters 23 and
23% ' ‘'The said rings 23 and 23* are loosely

mounted in annular grooves 24, formed in the
innerface of the detachableside or cover plate

676,211

8 of the casing, and in order to preventaxial
movement of the rings in their respective

-grooves or seats 24 the side or cover plate 8

of the casing isprovided with short stationary
guide pins or studs 25, projecting into the
grooves 24 and loosely engaging in the pin-
openings 26, formed in the rings 23 and 23%
The adjustable packing-ring forthe revolving
piston 6 is arranged to contact with the side of
the piston opposite the closed side 7 of the cas-

“ing, or, more properly speaking, against one

edge of therim of the piston body ordrum, and
the packing-ring 23* for the rotary abutment 5
bears a similar relation thereto. DBy reason

“of this relation of the adjustable packing-
rings, respectively, to the piston and the ro-

tary abutment the adjustment of said rings
not only. secures a steam-tight packing con-
nection between one side of the casing and
the piston and abutment, but also maintains
a steam-tight bearing joint or fit between the
opposite side of the casing and the said pis-
ton and rotary abutment. Heretofore in
packing of this character set-screws and

“other devices have been employed for adjust-
“ing the same against the working parts of the

engine; but in the present invention it is the

-purpose to provide adjusting devices for the
‘adjustable packing-rings which will insure

the equal and uniform adjustment of said

irings at all points, whereby an even pressure
- thereof may be maintained upon the piston
and rotary valve and a steam-tight joint pre-

served atall points. Theadjusting devicesfor
each packing-ring 23 and 23* are precisely the
same, so that a description of one will suffice
for the other; but it may be stated that there
is associated with each of said packing-rings
a. series of adjusting set-screws 27, which are
arranged in acircularseriesand work through
threaded openings 28, formed in the side or
cover plate 8 of the casing and communicat-
ing with the base of the groove 24, in which
the packing-ring is loosely seated, so that the
inner ends of the screws will bear upon the
outer side of the packing-ring to provide for
holding it in operative relation to the adja-
cent, engine element.

“ To secure an equal and uniform adjust-
ment- of the packing-ring with which each
set of adjusting-screws 27 is associabed, it is
necessary to move these screws in perfect
unison or synchronism. This may beaccom-
plished by various expedients;butinall cases
it is necessary to employ a single or common
actuating coupling element ‘for all of the
serews of each set. In one form of the en-

-gine the common actuating coupling element

for each set of screws is designated by the
reference character 29 and consists of an
open rectangular frame-yoke loosely encir-
cling and having a free clearance about the
adjacent shaft of the engine and connected
at its: corners to the several screws of the
sett with which it is associated through the
medium of the connecting-bolts 80, which en-
gage with the corners of the frame-yoke 29
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and also with the short crank-arms 31, pro-
vided upon the outer ends of the screws 27.
It will thus be seen that by grasping the
frame-yoke 29 of either set of serews, or, in
fact, any one of the serews; and moving the
same in the desired direction all of the screws
of this set will move in perfect unison or syn-
chronism, and thereby insure an equal and
uniform adjustment of the packing-ring com-
bined - therewith. In the construction de-
seribed after the desired adjustment of the
packing-ring has been effected a tightening
of the connecting-bolts 80 will maintain the
parts in their adjusted positions. Another
expedient for carrying out the same opera-
tion is shown in Figs. 6 and 7 of the draw-
ings, and this consists in’ having the single
or common actuating element in the form of
a gear-wheel 32. - The gear-wheels 32 are
loosely  arranged, respectively, on exterior
portions of the piston and abutment shafts 9
and 14 and mesh with the pinion-heads 33,
provided at the outer ends of the adjusting-

serews 27 associated therewith. The turn-

ing of a gear-wheel 32 will necessarily secure
a synchronous or simultaneous adjustment
of all of the screws combined therewith,

In the type of enginedescribed the rotary
abutment 5 is provided.at diametrically op-
posite sides within the periphery of its drum

or body with the clearance recesses or cavi-:

ties 34, which are adapted to receive the pis-
ton heads or wings 35, arranged at diametric-
ally opposite points upon the periphery of
the piston body or drum 6. “In many types
of rotary engines the piston heads or wings
35 conpstitute integral parts of the piston-
body; but in the present invention itis the
purpose to make the piston heads or wings
separate and apart from the piston-body and
to detachably secure the same thereto, where-
by the said heads or wings may be readily
removed or replaced as the adjustment or re-
pair of the parts may require. . To provide
for a strong detachable connection between
the piston heads or wings and the periphery
of the piston, the latter is provided at dia-
metrically opposite points within its periph-

-ery with flaring or beveled seats 36, extend-

ing transversely across the same in the form
of grooves and adapted to snugly receive
therein the correspondingly beveled or ta-
pered bases 37 of the heads or wings 35,
as plainly shown in Iig. 2 of the drawings.
It will thus be seen that the piston heads or
wings have their bases seated directly within
the grooves or channels within the periphery

"of the piston body or drum, thereby provid-

ing a firm interlocking yet detachable joint
connection between the heads or wings and
the piston-body, and to effect a firm locking
or fastening of the piston heads or wings to
the body or drum of the piston the said heads
or-wings are preferably provided with one or
moreintegral bolt-stems 38,extending through
bolt-openings 39, communicating with the
seats or grooves 36 and having their threaded

3

portions receiving the fastening-nuts 40, ar-
ranged inside of the hollow body or drum of
the piston. :

The separate piston heads or wings 33,
whichare arranged atdiametrically opposite
sides of the piston-body to project radially
therefrom, are provided at one side with rab-
beted impact-faces 41, within which are de-
tachably seated ‘the expanding packing-
plates 42, These expanding packing-plates

2 are of a general rectangular shape and not
only fit npon the impact-faces of the piston
headsor wings, but have struck up integrally
therefrom a plurality of offstanding spring-
flanges 43, located at the outer and end edges
of the plates and contacting, respectively,
with the side walls and periphery of the pis-
ton-chawmber 3 to provide a steam-tight-joint
connection between the same and the piston
wings or heads. It will be observed that by
reason of the peculiar formation of the ex-
panding packing-plates 42 the same are prac-
tically of a cup form, with the sides thereof
separately andindependently yieldable. This
constraction is plainly shown in Fig. 4 of the
drawings.

The steam is admitted in the usnal way
through the induction-pipe 44, opening into
the piston-chamber at one side of the cylin-

der, and is exhausted through the eduction~

pipe 45, arranged in a correspondingly oppo-
site position.

From the foregoing it is thought that the
construction, operation, and many.advan-
tages of -the herein-described rotary engine
will ‘be readily apparent to those skilled in
the. -art without further deseription, and it
will be understood that various changes in
the the form, proportion, and minor details
of construction may be resorted to without
departing from the principle or sacrificing
any of the advantages of this invention.

Having thus described the invention, what
is claimed as new, and desired to be secured
by Letters Patent, is—

1. In a rotary engine, the casing having
communicating piston and abutment cham-
bers, the codperating piston and rotary abut-
ment arranged in their respective chambers,
and each consisting of a hollow body or drum
open at one side and provided with a closed
side portion having a bearing contact with
one side of the casing, a cover-plate for the
casing arranged to cover the open sides of
both the piston and the abutment, and pack-
ing-rings supported by the cover-plate and ar-
ranged to bear against the edges of the pis-
ton and abutment at the open sides thereof,
substantially as set forth.

2. In a rotary engine, the casing provided

with ecommunicating piston and abutment-

chambers, the codperating piston and rotary
abutment arranged in their respective cham-
bers and each consisting of a hollow body or
drum, open af one side and provided with a
closed side portion having on the exterior

thereof a superficial bearing-rib contacting
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with one side of the casing, a cover-plate for
the casing arranged to close the open sides of
the piston and abutment and adjustable
packing-rings sapported by the cover-plate
and arranged to bear against the edges of the
piston and abutment at the open sides there-
of, substantially as set forth.

3. In an engine of the class described, the
combination with the casing, and a rotating-
engine element, of an adjustable packing-
ring seated.in the side of the casing and en-

gaging with the rotating-engine element a.

plurality of adjusting-screws supported by
the casing and engaging with the packinm
ring at different points, a frame-yoke having
similar connections with all of the screws to
effect a synchronous . movement thereof, and
tfastening means for locking the parts in an
adjusted position, substantially as set forth.

4. In an engine of the class described, the
coinbination with the casing, and the rotat-
ing-piston element, of an adjustable packing-

'ring seated in the casing

, a plurality of ad-
Jusmnry SCrews mounted in the casing and en-
gaging the said ring at different pomts, said
serews being prov1ded at their outer ends
with ‘erank-arms, and an open frame-yoke
having similar bolt connections with the
erank -armsof all of the adjusting-screws, sub-
stantially as set forth.

5. In a rotary engine, the rotating piston
provided with a peripheral head or wing, and
an expanding cup-packing seated upon the

head or wing and consisting of a single metal

plate prov1ded with offstanding 1nte0ral
spring-flanges bent from the outer and end
edges thereof, substantially as set forth.

In testimony that I elaim the foregoing as
my own I have hereto affixed my swnatme in
the presence of two witnesses.

JAMES BRYAN'I‘ TIIOMAS

Witnesses:

HeERMANN A. UHL,
EpwiN S. PULLER.
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