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No. '?’6.6",912.

UNITED STATES

Patented August 9, 1904,

PATENT OFFICE.

LEWIS E STETLER.

OF MINNEAPOLIS, MINNESOTA.

ROTARY ENGINE.

.SPECIFICATION forming part of Lett81*$ Patent No. 768,912, dated August 9, 1904.
Application filed February 1, 1904, Serial No. 191,408, (No model,)

- To all whom tt may concermn:
Beit knownthat I, Lrwrs . STETLER, a citl--

zen of the United St%tes residing at Minne-
apolis, in the county of Henuepm and State of
Minnesota, have invented certain new and use-

ful Impr ovememg in Rotary Kngines; and I

do hereby declare the iollownw to be a full,
clear, and exact deseription of thc: invention,
such as will enabl
which it appertains to make and nse the same.

My present invention relates to rotary en-
gines, and has for its object to improve the

same 1n the several particulars hereinafter

" noted; and to such ends the invention consists
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of Fig. 1, some parts being left in full; and

of the novel devices and combinations of de-
vices hereinafter descrlbed, ancl de ined in the
claims. o
As is well known, one of the. oreatest diffi-
culties encountered in the c:on_str.uétic)rl of ro-
tary engines has been to provide durable
steam-tight joints between the stationary and
movable parts of such engines. My inven-

tion is directed chiefly to simple, efficient,and
cdurable means for

affording steam or air tight
joints between these parts of the engine; and
it consists in 1‘.)1'01;’1(1in+:JP the rotating member

or piston with incasing sections which form
tight joints with the cylinder-heads and with

other codperating parts and which sections

have 1nter1&ppmo projections. In the best
form of the engine osclll%mg Seg mental .:Lbut-

with. incasing sections quite .5111111.:11' 60 th_o&e

provided for the rotary piston..

The invention is illustrated in the ACCOMpa-
nying drawings, wherein like characters indi-
cate like pfu*tf; th oughout the several views.

Figure 1 isa view in front elevation, show-
ng my improved rotary engine. Fig. 2 is a
view 1n side elevation, slmwmu the said en-
gine. IKig. 318 a Vel‘tlULl qectmn talten ap-
prommatcly on the line #° #’ of Fig. 2. Ki ig.
4 is a horizontal section taken on tlm line " &'

Kigp. 5 is ‘a detall view, pft,rtly in plan and
]’J‘LI‘t]V in horizontal section, showing one of

the oscillating abutments remﬂved from Worh-,
ing position.

| The cvlinder-casting 1 1s, as Q_,hown cast

5O mtugi al with the base 2 and with segmental

nected thereto. wi

e others skilled in the art t{) |

that loosely encircle the shaft 15.
re compressed be-

abutment-seats 3,
cvlinder and abutment-seats are normally

‘closed by detachable heads or plates 4, con-

th steam - tight joints, as
shown, by means of machine-screws 5.
tween the abutment-seats 8 the cylinder-cast-
ing is formed with an exhaust-port 6 and with
an admission-port 7, which admission-port
has branches 7%, leading one into each abut-
ment - seat. At the junction of the port-

reversing-valve 8, the stem of which projects

at one end and i 15:. provided with a hand-lever

9. The admission-port 7 opens from the steam-

chest, 10 on the upper portion of the cylinder-

casting. A steam-admission pipe 11 leads

from a suitable source of supply (not shown)
and opensinto the steam-chest10. A distribu-~

tion-valve 12, having a centrally-located port,

codperates with the admission-port 7 and is
mounted to slide on a suitable seat formed at

the bottom of the steam-chest. Said distri-
bution-valve 12 has a stem 13, which works
outward through one side of the steam-chest
and is adapted to be operated with a properly-
timed action by any suitable form of valve-
gear. (Notshown.) When itis notdesired to
cut off steam and to cause the engine to run
ander the expansion of steam, this valve may
be dispensed with or it may be left standing
as shown in Fig. 3.

Mounted torotate within the cylinder 1 with
its axis concentric to the axis of said eyhnder '
is a rotary piston 14, made up, as shown, of
an annular 1*1_,11g1.1g,1dly connected to an en- -

oine driving-shaft 15 by radial arms. The
said shaft 15 is mounted in suitable bearings
formed on the heads or plates 4 and is pro-
vided ab one of its outer ends with a pulley

16, over which a belt (not shown) may be run
The rim

f0 transmit power from the engine.
of this rotary piston is incased or covered by
two annular peripheral packings or mcasing

sections 17, which closely fit the same and

have 111t(31].,1,p1,>1110 rectangular teeth or lug-
like projections 18. These peripheral incas-

ing packings are preferably connected by in-

and the ends of. the said

Be-

55

6o

‘branches 7" with the port 7 is an oscillating
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tegrally -cast radial arms 19 with hubs 20,

(Je_ller].

springs 21 on the shaft 15 a
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tween the hubs 20 and the hub of the piston
14 and yieldingly press the outer edges or
bearing-surfaces of the annular incasing pack-
ings or sections 17 into close engagement with
the inner surfaces of the cylinder heads or
plates'4, thus forming steam-tight joints be-
tween the said parts and automatically taking
up all wear which will ocecur. The interlap-

- ping teeth or projections 18 of the said sec-

[O
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“tions 17 permit the slhight separating move-

ment of the said Sectlons 17 necessary to take

up wear.
Throughout all but a small portion of their

peripheml surfaces the incasing packings 17

are spaced a considerable distance inward
from, but extend concentric to, the cylindrical

surface of thecylinder1; butthey are provided
with outwardly-bulged cam portions 22, that

“project for contact with the said cylindrical
‘surface and constitute an impelling -surface
‘against which the steam may act to impart a.

rotary movement to the rotary piston. At
its crown or extreme ridge this impelling-sur-

face afforded by cam-like projections 22 1is
formed with a transverse peripheral seat, in

which is mounted a spring-pressed packing-
strip 23. This packing-strip 23 extends com-

pletely across the said 1mpelling-surface and

closely engages at its ends with the cylinder
heads or plates 4. As shown, a transversely-
extended key 24 holds the incasing sections or
packings 17 for rotary movements with the

- piston 14.
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The segmental oscillating abutments 25 are
incased by correspondingly-formed packing-
sections 26, which sections, like the sections
of the piston-incasing packings, are formed
with interlapping rectangular teeth or lug-
like projections 27. The outer cylindrical
surtaces of the incasing packing 26 closely fit
the cylindrical surfaces of the abutment-seats
3, and the concave cylindrical surtaces of the
saic abutment-packings are formed on such
lines that when an abutment stands as shown
at the left in Fig. 3 said concave surfaces
will lie coincident with the:-cylindrical surface
of the cylinder and will, in fact, complete the
bearing-surface of the cylinder between those

points which are intersected by the cylin-

drical surface of the abutment-seats. The
abutments proper, 25, are, as shown,connected
by spokes or radial arms 28 to short shafts
29, loosely mounted in the cylinder-plates 4
and provided at their forwardly-projecting
ends with arms 30. The arms 28 converge
from a hub 31. (Best shownin Fig.5.) The
abutment - incasing packings 26 have, as
shown, radial arms or spokes 32, that unite
in hubs 33, loosely fitting the respective shatts
29. Coiled springs 34 on the shafts 29 are

compressed between the hub 31 and the hubs
33 and yieldingly press the outer edges of
the packings or incasing sections 26 against
the adjacent inner surfaces of the cylmder-—
plates' 4. The said springs serve to maintain

766,912

a close engagement between the said packings
96 and the cylinder-plates and automatically
take up the play or slack due to wear be-
tween the parts.

At their oppositely-projecting angles or ex-
tremities the abutment-incasing packmos 26
are formed with piston—enga;ging flanges 35,
which when the abutments are thrown into
inoperative positions engage with notches 36,
formed 1n the cylinder at its junction with the
abutment-seats. |

The oscillating abutments and their incas-
ing packings are formed with peripheral
steam-ports 37 and 38, which are located so
as to operate as presently described. The
abutment-arms 30 are connected to the revers-

ing-levers 9 by divided telescoping links 39
40. The seetmns 39 and 40 are connected by
slot-and-pin couplings 41 and are yieldingly
held extended by coiled springs 42. The re-
versing-lever 9 1s adapted to be held in either

one of two extreme positions by engagement

with one or the other of a pair of notches 43,

formed 1n a lock-segment 44, shown as se- .

cured on the side of the steam-chest 10.
When it 1s desired to rotate the rotary pis-

10
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ton in the direction indicated by the arrow

marked on Fig. 3, the reversing-lever 9 is
moved to and secured to the right, as shown
in Fig. 1. This position of the reversing-
lever carries the left-hand abutment into an
inoperative position, moves the right - hand
abutment into an operative position, and sets
the reversing-valve 8 in position to direct the
steam from the steam-chest into the right-hand
side of the annular chamber formed within the
cylinder outside of the piston. More specitic-
ally stated, with the parts set as shownin Fig.
3 the live steam finds an entrance into the cyl-
inder through the admission-port 7, through
the cavity of the valve 8, through the right-

hand branch port 177 through the abutment-

port 37, through the interior of the right-

hand abutment, and thence into the cylinder

through the abutment-port 38.
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The steam admitted as above noted causes

the piston to rotate in the direction stated,
and when the cam-like impelling-surface 22
of said piston comes into engagement with

the concave surface of the abutment-packing
it forces the said right-hand abutment tem-

115

porarily into a position corresponding to that

shown at the left in Fig. 3, and by such move-
ment of said abutment the said impelling-sur-
face of the piston is permitted to pass. The
above movement of the said abutment 1s per-
mitted by the right-hand spring 42, which
vields to permit the outer section of the right-
hand link 39 40 to move telescopically into
the inner section, the sald spring causing
the said abutment to again assume 1ts opera-

-tive position as soon as the said impelling-

surface 22 has passed by the bearing-flange

35 ot the said abutment. _
As is evident, the engine may be reversed
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by throwing the reversing-lever 9 into its ex-
treme position toward the left, so as to re-

verse the relative positions of the two abut-

ments.

It is evident that under either direction of
movement the exhaust-port 6 is open to per-
mit the free exhaust of steam or air in ad-
vance of the impelling-surface ot the piston.

It 1s ‘LISO evident that when one of the abut-

1O

20

39

as wel
~and the piston-engaging surfaces of the abut-

ters Patent of the
I. In a rotary engine, a rotary piston hay- -

ments 1s moved into an inoperative position

it cuts off the supply of steam therethrough

to the cylinder, and thus operates as a valve
llasan abutment. The packing-strip 23

ment-flanges 35 are advisably made of such
dimensions as to overlap at least two ot the
joints formed by the interlapping lugs 18 and
27, with which they respectively engage. This
I‘Odll(}GS the possibility of leaking joints.

The engine above described, Wlnle compara-
tively <31mple and durable, is efficient for the
purposes had 1n view and 1s quite cheap to
build.
within the scope of my invention as herein

set forth and claimed.

What I claim, and desire to secure LW Liet-
Umted States, 1s as follows:

ing its peripheral surface covered or incased
oy a palr of annular p&ckmﬂs provicded with
interlapping lug - like projections, substan-

tially as de&crlbed

2. Ina rotary engine, the combination. Wlth
a cylinder, coéperating abutments, and valve

‘mechanism, of a rotary piston working in said

cylinder, and a pair of annular incasing pack-
ings covering the peripheral surface of said

- piston and having interlapping engagement
- with each other, and means yieldingly press-

!

It is of course capable of modification

<

}}‘Lu]w
inclined

y as d{}%cml)ed
‘3 In a rc:nta,t'v 1,1’101110 the wmblmtlon with

a eyhndur-mmlhmnﬂ a,bumlents and valve

mechanism, of a rotary plston working within
ga1d c',flll'lclel and annular incasing 1‘){1(31-,..11*1;.{5
fitting *‘uound said piston, hwuw interlap-

h.wmg? radially-bulged cam portions fitting
agalnst tlzle cylinder-surface and affording im-
pelling-surtaces for said piston, and operat-
ing as cams onsaid 030111.:11311’1 o -"Lbutments sub-
stantially as deseribed.

4. In a rotary engine, the combination with

on said abutments, the sections of whlch "wal
ing have 11113@1*1::1,1“}131]510 lugs or angular 1’110]0&-
Lmn.s, substantially as deseribed.

5. Inarotary engine, the combination with
a cylinder and with reversely-acting segmen-

tal oscillating abutments, of a rotary piston

working within said cylinder, the incasing
packing 17 surrounding said piston, said pack-
ings having the interiapping lugs 18 and cam-
surfaces 22, springs yieldingly pressing said
packings in opposite directions against the
cylinder-head; and a spring-pressed packing-
strip 23 seated in the said cam projection 22,
substantially as and forthe purposes set forth.

Intestimony whereof 1 aflix my signature in
pre%ence of two witnesses. |

LEWIS L. bTLTLLh

Witnesses:
E. H. KrLiger,
K. D. MERCHANT.

_40

45

ping pu*lphm al [uges or rectang alar teeth and

55
a cylinder, and a rotary piston working there-
“In, of an oscillating abutment conpemtmﬂ with

said piston, and peripheral incasing packings
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