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UNITED STATES

PateEnT OFFICE.

HERBERT A. STILSON,

OF TAMPICO, 1LLINOIS.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Pa,tent No. 687,170, dated November 19, 1901.
Application filed November 8, 1900, Serial No. 35,798, (No model.) .

To all whom it may concern:
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Be it known that I, HERBERT A. STILSON, a
citizen of the United States, residing at Tam-
pico, in the county of Whiteside and State of
Illinois, have invented new and useful Im-
provements in Rotary Engines and Pumps,
of which the following is a spemﬁca’mon

My invention relabes particularly to rotary
engines and pumps of the type employing a
central rotary core and a fixed external cas-
ing or cylinder.

My object is to provide a machine of this’

typeof generally-improved econstruction, par-
ticular attention being paid to snnphmty of
construction, balancing of parts, and to se-
curing a minimum of friction and a minimum
of jar or ““pounding” of parts.

In the preferred construction, which will be
minutely described to facilitate an under-
standing of the invention, I employ a eylin-
der havmw an eccentric b01e a rotating core
within sald bore and eccentrle thereto and
supported on a shaft journaled concentric
with the core, a fixed eceentric through which
the shaft extends and which is preferably
formed integrally with a cylinder end, and a
vane or piston member operated from said
eccentric and having an antifriction-bearing

-in said core and projecting during a portion

of the revolution into the annular or partially-
annularsteam-chamberafforded between said
core and the inner wall of said cylinder.

In the accompanying drawings, Figure 1
represents a transverse vertical section taken
as indicated atline 1 of Fig. 2; Fig. 2, a longi-
tudinal horizontal section taken as indicated
at line 2 of Fig. 1; Fig. 3, a view in side ele-
vation; Fig. 4, a.view of two eccentric straps
or rings employed and vanes or piston mem-
bers connected therewith; Fig. 5, a view at
right angles to the view of Fig. 4; and Figs.
6 and 7 perspective views of two antifrietion-
bearings employed for receiving the vanes or
piston members.

It may be stated at the outset that the ac-
companying drawings illustrate the construe-
tion which it is preferred to employ for use
in asteam-engine having two steam chambers
orcylinders, the corresponding parts of which
are separated by an angle of one hundred and

. eighty degrees.

A represents a rotating shaft supported in

Journal-boxes A’ A% B, a base whereon are
supported standards for said journal-boxes;
C,a fixed casing or double cylinder supported
from said base; C' C* ends for said casing
having central openings for the shaft A and
provided thereat with packing-boxes ¢ and
provided on their interior surfaces with in-
tegrally-formed piston-member bearings or
pivots b b, eccentric to the shaft A and hav-
ing their prominences separated by an angle
of one hundred and eighty degrees; D, D’, and
D?, fixed rings forming the circumferential
wall of the cylinder C and rigidly secured be-
tween the cylinder ends C’' C*by bolts ¢; B, F/,
and E? disksrigidly secured totheshaft A and
constituting the main portion of the rotating
core, the disks E and E? being provided on
their faces toward the ends of the cylinder
with annular flanges d d'; G G/, piston mem-
bers or vanes for one of the steam-chambers,
said members being provided with eccentric-
rings f f', journaled on the eccentric b; H I,
piston members forthe other steam-chamber,
said members being provided with eccentric-
ringsg ¢, journaled on the eccentric b’, roller-
bearings ¢* being provided for each of the
four eccentrlc -rings mentioned; I I', anti-
friction-bearings Journaled in the seetlon E

of the rotating core and receiving piston’

members G @, respectively; J J', antifric-
tion-bearings journaled in the section E? of
the rotating core and receiving the piston
members H H’, respectively; K K’, pipes or
ports leading to the chamber formed between
the flange d of the core-section E and the
surrounding wall of the eylinder; LI/, pipes
or ports leading to the chamber formed be-
tween the flange d’ of the core-section E?and
the surrounding wall of the eylinder; M M',
annular core sections or rings secured to the
flanges d d’ of the core-sections B E? by bolts
h, and N N’ oil ducts or tubes communicat-
ing with annular spaces k& &’ within the rings
M M and supplied from a common oil- foun-
tain N2

The construction of the piston members
and the antifriction-bearings therefor, with
which the rotating core is supphed is shown
in Figs. 4 to 7, 1nclus1ve Each piston mem-
ber has a fluid- -engaging portion [ of a width
equal to the width of the cylinder-sections D
D% which is the same as that of the periph-

55

60

65

70

75

8o

35

go .

95

100




10

15

20

25

30

40

45

50

53

6o

63

2

eral portion of the core-sections E E? Ex-
tending inwardly from the part [ is a reduced
part I, the width of which is equal to about
twice the width of each eccentrie-ring. Fig.
5 shows the manner in which the eccentric-
rings lie side by side when mounted on their
pivot or bearing, being separated, however,
by a washer f° Each core-carried piston-
member bearing comprises ashort eylindrical
part provided with a longitudinal slot m,
which receives the outer end of a piston mem-
berand virtually divides the eylindrical bear-
ing into two parts, which are connected by a
web m'. One of the bearingsis shown in sec-
tion in Fig. 5 to illustrate clearly the marnner
in which the slot m receives the outer end of
the piston member. From this view it will be
observed that the part [ of the piston mem-
ber has a shoulder m? which approaches
closely to a shoulder m?® of the part m’ in one
position of the piston member. -In Fig. 1 the
outer end of the piston member G is shown
sheathed in the bearing I aud the outer end
of the piston member G’ is shown projecting
beyond the bearing I' and into the steam-
chamber. Each piston member is provided,
Fig. 2, with a packing-piece n, which serves
to malke a tight joint at one edge of the outer
portion of the piston member and also at the
outer end of the piston member. Each pis-
ton member is also provided with an edge
packing-piece n', which preferably has a loose
tenon-and-mortise joint with the adjacentend
of the piece n, as illustrated in dotted lines
at »*in Fig. 2. Springs are provided for
pressing the packing-pieces outwardly.

As shown in Fig. 1, the pivotal bearings for
the outerendsof the piston members are jour-
naled in sockets provided therefor near the
peripheries of the core-sections E and E? and
the adjacent portions of the core-sectionsare
suitably slotted to receive said piston mem-
bers and permit a certain relative movement
between each piston member and the core-
section, as will be hereinafter explained. It
will be observed from Fig. 2 that the outer
ends of the piston members are of the same
width asthe pressure-chambers,and that con-
sequently the peripheral or flanged portions
of the core-sections K E? are cut entirely
through. The central relatively thin portions
of said core-sections, however, are not re-
cessed, and the web portions of the piston-
member bearings correspond to said thin por-
tions. . The sockets for the bearings men-
tioned are provided with packings p for the
outer surfaces of said bearings, and packings
p' are provided at the walls of the slot m for
making a tight joint between said walls and
the piston members received by the walls, In
Fig. 4 I have shown the piston members pro-
vided with studs ¢, which project into slots
¢'in the packing-pieces n ', thereby limiting
the radial movement of said pieces during
that portion of the revolution when the pack-
ing does not contact with the inner wall of
the eylinder. Cirecumferential packings ¢* ¢®
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g* ¢ are provided to prevent lateral escapé
of steam from the steam-chambers.

Assuming steam to be admitted through
the pipes K and L, the engine will rotate in
the direction indicated by the arrowin Fig. 1.
Trom a view of this figuve it will be under-
stood that the shaft A and the core carried
thereby rotate about the center 7, whereas
the bearings of the piston members G and G’
have their centerat . The piston members
G G' are shown located directly opposite to
each other in the position they occupy when
the core is in the position shown in Fig. 1.
As the core is rotated under the action of
flnid-pressure upon the piston members, it is
obviousthat the piston members mustchange
their position in some degree with relation to
the core. Thus the center line of the piston
member G’ in the position of Fig. 1 is as indi-
cated by the dolted line #' 7% which corre-
sponds with a radius 7 +* of the core. As-
suming the core to be rotated through an an-
gle of ninety degrees, it will be obvious that
the center line of the piston member will be
indicated by the line 7' 7%, whereas a radius
of the core is indicated by a line » 75. Re-
flection will show that only when the center
lines of the piston members correspond with
the line joining the center of the core with
the center of the piston member bearings are
the piston members exactly one hundred and
eighty degrees from each other.

In the preferred construction the outer wall
of the steam-chamber has a true circular for-
mation for a portion of its extent only. Thus
in Fig. 1 the portion of the wall represented
by 7 7% % is of true circular form, and the
portion of the wall to the left thereof is re-
cessed or cut below a true circle. The wall-
section 7 7% 90 is concentric with the piston-
member bearing b. It follows that the piston
members will contact with said wall through-
out its true circular portion and be held out
of contact therewith through the remainder
of the revolution. The purpose of recessing
the wall at the admission side of the chamber
is twofold—first, to prevent throttling of the
steam or fluid, and, second, to permit the pas-
sage of the fluid past the piston member
which happens to be adjacent to the recess.
The abutments of the two steam-chambers
oceur ay points s s, which, as clearly indi-
cated in Fig. 2, are separated by an angle of
one hundred and eighty degrees. Spring-
held packing-blocks s* s® are provided ab
these abutments. These blocks have con-
cave inner surfaces and bear continuously
against the adjacent surfaces of the core-
sections I E2% The dotted line ¢ 7! indi-
cates the path of the end of the piston mem-
ber G during a rotation of ninety degrees
from the position shown in Fig. 1, and it
will be observed from this view how grad-
nal is the approach of the piston member
into eontact with the wall of the steam-
chamber. It will be understood that while
the piston member G is passing through the
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arc ¢ r*a portion of the stéam or other mo-
tive fluid admitted through the pipe K es-
capes past said piston member and acts upon
the piston member G'. The pressure upon
the piston member G gradually increases un-
til the point- v* is nearly reached, by which
time the piston member G’ has reached the
point 7% and is about ready to release the
pressure behind it. From the point 7* to the
point 7% the increase of pressure upon the pis-
ton member G is gradual, owing to the grad-
ual increase of the exposed surface of said
piston member. While pressure is being ad-
mitted at the pipe K and the pipe K’ is serv-
ing as an exhaust-pipe, pressure is being ad-
mitted at the pipe L for the other pressure-
chamber, and the pipe I.' is serving as an ex-
haust-pipe for said chamber. As the corre-
sponding parts of the duplicate steam-cham-
bers and core-sections are located at an angle
of one hundred and eighty degrees to each
other, it follows that the pressures aswell as
the weights are evenly balanced.

It will be understood that any desired mo-

tive-fluid may be employed for running the

engine, and also experience has shown that
by applying power to the shaft the construc-
tion described will serve readily as a rotary
pump, producing practically a continuous
flow. The engine is well balanced, compact,
free from pounding, and capable of attaining
and maintaining its most economical speed.
It will be observed that the oil supplied to
the machine cannot escape by reason of the
packings @, and the working parts may be
caused to run practically in a bath of oil.

While I have shown no reversing-valves
and no automatic cut-off, it is obvious that
such devices may be readily applied to the
engine, and where réversing-valves are em-
ployed it is obvious that the set of pipes K L
may act as eduction-pipes, while the pipes
K' I’ act as induction-pipes.

Many minor changes in details of construe-
tion within the spirit of my invention may
be made by those skilled in the art, and hence
no limitation is intended by the foregoing
description except as shall appear from the
appended claims.

‘What I claim as new, and desire to secure
by Letters Patent, ig—

1. In a machine of the character described,

the combination of a ¢ylinder having two core-
openings eccentric to each other, a core ec-
centric to both said openings, and piston
members in said core-openings and having
bearings in said core and located at an angle
to each other, substantially as described.

2. The combination of a eylinder-section

having a true circular inner wall-section, an.

abutment opposite the sameand ports flank-
ing said abutment, a shaft eccentric to said
wall section, a core-section concentriec with
said shaft, a fixed bearing eccentric to said
shaft, a piston member journaled thereon, a
core-carried bearing for said piston member,

asecond cylinder-section having a true circu-

=2
S

lar inner wall-section, an opposite abutment,
and ports flanking said abutment, said parts
being at an angle of substantially one hun-
dred and eighty degrees to the corresponding
parts of the first cylinder-section, a second
fixed bearing eccentric to said shaft and with
its prominence at substantially one hundred
and eighty degrees from the corresponding ec-
centrie, a second eccentrically-mounted pis-
ton member, and a core-carried bearing there-
for at an angle of one hundred and eighty
degrees to the corresponding bearing of the
other core-section, substantially as and for
the purpose set forth.

3. The combination of a eylinder having a

true inner circular wall-section, a rotating
core eccentric to said wall-section, a fixed
bearing concentric with said wall-section, a
piston member G journaled on said bearing,
a pivotal bearing I receiving said plston
member and Journaled in said core, the same
having a longitudinal slot m and connecting-
web m/, an abutment opposite said wall-sec-
tion, and ports flanking said abutment, sub-
stantially as and for the purpose set forth,

4, The eombination of a eylinder, an eccen-
trically-located core-section E provided with
a peripheral flange d, a bearing eccentrie to
said shaft, a piston member journaled on said
bearing and passing through a slot in said
flange, means for confining fluid between the
periphery of said core-section and the inter-
nal wall of -said cylinder, and a slotted piv-
otal bearing receiving said piston member
and journaled in said core-section near the
periphery thereof, said pivotal bearing hav-
ing longitudinal sections connected by a web,
substantially as and for the purpose set forth.

5. The combination of a eylinder, core-sec-
tions E, E? placed eccentrically with relation
to the openings therefor in said cylinder and
having outturned peripheral flanges, means
for confining fluid between the peripheries of
said core-sections and the adjacent walls of
said eylinder, a shaft concentric with and rig-
idly eonnecting both said core-sections, fixed
bearings éccentric to said shaft, piston mem-
bers journaled on said bearings and extend-
ing through slots in said flanges, and pivotal
bearings for said piston members journaled
in said core-sections, substantially as and for
the purpose set forth.

6. In amachine of the character deseribed,
the combination of core-sections E, B/, M, a
piston member moving in a slot in the section
E, a bearing in said section at said slot for
said piston member, ¢ylinder-sections D, D',

-a eylinder end ¢’ rigidly connected with the

sections D, D', an eccentric b on said end C'
and pivotally connected with said piston mem-
ber, and a shaft projecting through said eyl-
inder end and rigidly connected with said
core-sections, substantially as and for the pur-
pose set forth.

7. The combination of eylinder-sections D,
D’, D? the sections D and D? having bores
eccentric to each other, core-gsections B, B, F?,
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the sections E, E? having outturned periph-
eral flanges and slots to receive piston mem-
bers, cylinder ends rigidly secured to said
cylinder-sections and provided with shaft-
openings concentric with said core-sections,
fixed bearings on the inner surfaces of said
cylinder ends and eccentrie to said shaft-
openings, piston members journaled on said
bearings and extending through said slots,
and a suitably-journaled shaft A rigid with
said core-sections, substantially as and for
the purpose set forth.

8. In a machine of the character described
havingacylinderand arotating core provided

687,170

with a slot receiving a piston member, a pis- 15§

ton member G, a pivot connected with the in-
ner end thereof, a bearing I journaled in said
core near the periphery thereof and having a
slot coinciding with the slots in said core,

packing-strips n, »’' for the edges of said pis- 2o

ton member, and packing-strips between said
piston member and the walls of the slot in
the bearingl, substantially asand for the pur-
pose set forth, -
HERBERT A. STILSON.
In presence of— -
D. W. LEE,
" A, D. Baccr



