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To wll whom it mr,by concermn:
| Be it known that we, SIRUS E. KOCHEN-
- DARFER and RALH D. HUNTE TR, residing at
“Hollidaysburg, in the county of Blair a,nd
5 State of Pennsylvania, have made certain
new and useful Improvementsin Rotary En-
gines, of which the following is a specifica-
Llon |
Thisinvention is an 1mpr0vement in mmry
10 engines, and includes a casing having a eyl-
- mdel an eccentric piston opera,tmﬂ' therem
- and means for Oontlolllng the admission and
operation of the steam. upon the said eccen-
. tric piston; and the invention consistsin cer-
I 5 tain novel construections and combinations of
. parts, as will. be hereinafter described and
~claimed.
) In the drawmws, qure 1 1s a front view,
| - and Fig. 2 a side view, of an engine emb(}dy-
- 20 Ing am- invention. Fig. 31is a sectional view
. on about line 3 3of Fig. 2. Fig. 418 a eross-
- sectional view on about line 4 4 of Fig. 1.
- Fig. 5 is a detail perspective view of one of
. the abutment-blades. = Fig. 6 illustrates one
25 of the pistons in deta,ll and Fig. 7 is a detail
- view of the reversing-gear. .

In the construction shown the eylinder A
is mounted upon a suitable support Band the
shaft C is journaled at C' in . suitable bear-

This shaft extends through the eylin-
der A and has fixed upon it w113]:1111 the said
cylinder the pistons D and E, which are con-
structed alike, are secured eecentrmally upon
the shatt C, and project in diametrically op-
35 posite directions from the said shaft. The
~ pistons are constructed alike, and each oper-
ates within its chamber A’, formed in the cyl-
inder A by the central pm tition A® as best
shown in Fig. 3. In constructing 'the pis-
40 tons we pmwde them at theirextreme outer-
most point with a packing-strip EX, actuated

by a spring K’ and pressed thereby ﬁrmly ont
against the inverside of the eylinder to form
~a steam-tight joint with the bearing between
45 the rim of the piston and the interior of the
cylinder. The ends of the pistons are packed

by the rings I, which fit in the annular
grooves I, formed in the ends of the pistons
near their outer edges, and these rings are

i chamber G, which is provided centrally with

- pressed outwardly by springs F%, seated in 5o

sockets %, extended from the base-walls of
the grooves F', as will be understood from
IFigs. 3 and 6. By the described construc-
tion the pistons are pdcl{ed tightly in the cyl-
inder. 55
Upon the cylinder A we mount the steam-
a way G, which leads to the interior of the
cylinder and is of a praciically uniform size
throughout. Grooves G*are formed longitu- 6o
dinally in the side walls of the way G', and
alongside said way the chamber ( is pro-
vided with steam-passages G° and G*, which
are alike and open into the way G’ at points
" and G near the upper and lower ends of 65
the way G, as shown. The passages G® ana
G fblbO communicate with exhaust- ports ¢*
and ¢* and valves H H’' control the pas-
sage of steam and direct it either to the cyl-
inder or from the ecylinder to discharge at 70
the exhaust, as desired. The valves H H and
their connecting and operating devices, in-
cluding the cmnk-arma h I, wnneetmmlmk
H*, and hand-lever and r'ae.k constitute a re-
Versing-gear, as will be readily understood 75
from the drawings.

The sliding abutment-blade I fits and op-
erates in the way G’ of the steam-chamber
and extends within the cylinder and bears at
its inner end against the piston. This blade 8o
I 1s of a special construction and hasits lower
end I', where it rests upon the piston, made
practically flat, as shown in Fig. 4, so the pis-
ton during a part of its upward stroke will
rest beneath one corner of said lower end I', 85
S0 the steam can bear beneath such end of
the blade 1 and operate to balance the said
blade, or nearly balance 1t, so it will not exert
any undue pressure against the piston and
operate to hinder the movements of the en- go
cine. The opposite faces of the blade I are
packed at I¢ and at the opposite edges of the
blade we provide the longitudinal ribs I3,
which operate in the grooves G? of the cham-
ber &, as will be understood from Figs. 3, 4, 95
and 5. In the opposite faces of the blade I

are formed recesses 1% through which the
steam passes to and from the cylinder.

To
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prevent any choking of the exhaust, as well
as to permit a free inflow of the live steam,
we provide the interior of the ¢ylinder A, ad-
jacent to the way G’ for the blade I, with
orooves J, which extend for a short distance
from the way G’ for the blade in opposite di-
rections around the interior of the cylinder,
as best shown in Fig. 4. Kach bladelis pro-
vided at its upper end with a projecting pin
I5, which by engaging the upper end wall of
the chamber G’ limits the upward movement
of the blade I and prevents the lower end of
said blade from moving upwardly out of the
path of the packing-strip K of the piston.
A sunitable throttle-valve K may be pro-
vided, as shown in Fig. 4, and in addition to
this we employ a controlling-valve I., which

‘may be adjusted to shut off the supply of
steam to any desired extent.

This valve L
18 operated automatically by connecting 1its
stem L' with one end of a lever M, which is
pivoted at M', and has its other arm M? pro-
vided with a shoe N, whose stem N’ is pref-
erably adjustably connected with the arm M?
and may be secured in any desired adjust-
ment by the screw N?, as will be understood
fromthedrawings. Theshoe N bearsagainst
the governor-puliey O, which is fixed upon
the shaft C and is formed with a number of
independently - movable sections O', which
may be thrown outward by centrifugal ac-
tion and are normally pressed inward by
springs O% supported and operated as will
be understood from Fig. 2 of the drawings.
A spring P tends to hold the shoe N tightly
agalnst the governor-pulley O. In the op-
eration of this construction if the engine is
running at or below the desired speed the
governor-sections will not be forced outwardly
to such an extent as to operate the lever M
M-* to limit the supply of steam. However,

on any considerable increase of speed the |

governor-sections O’ will move outwardly and
rock the lever in such manner as to shut off
the supply of steam in proportion to the out-
ward throw of the governor-sections. When
the steam is thus shut off or reduced, the en-
gine will slow down and the governor devices
readjust themselvesin sauch manner as to con-

trol the operation of the engine and secure

the operation thereof at the desired speed.
By adjusting the shoe N in or out on the armn
M= the speed of the engine can be regulated.

In the operation when the reversing-valves

are properly adjusted the steam will enter

the cylinder on one side of the ahutment-

blade and acting between said blade and the
piston will drive the latter positively around
untilit reaches the exhausting-point,at which
titme such piston will have driven 1ts abut-

ment-blade up to close the port G°, leading
to the steam - passage. DBefore one piston
reaches its exhausting-point the other piston

1S being acted on by the live steam, so there

is a constant steam action upon the engine
and a constant positive operation of the shait.
The steam operating upon one side of the
abutment-blade will press the ribs I° thereof
firmly against the walls of the groove G*, and
thus aid in packing the engine, as will be
readily understood.

In operation it will be seen the abutment-
blade is operated in one direction or down-
ward by the steam-pressure above and in the
opposite or upward direction by the piston.

‘Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 18—

1. Inarotaryenginethecombination of the
eylinder, the piston, the steam-chamber hav-
ing a central passage for the abutment-blade
and provided in the walls of satd passage with
longitudinal grooves and having passages for
the steam, valves controlling the steam-pas-
sages, and the abutwmnent-blade provided at
its edges with ribs operating in the grooves
of the steam-chamber and having upon its
opposite faces packing -strips and provided
in said faces with recesses substantially as set

forth.

2. A rotary engine comprising the cylinder,
the eccentric piston operating therein, the
steam-chamber having a way for the abut-
ment-valve and steam-passages on opposite
sides of and communicating with said way at
thelr opposite ends and also communicating
with exhaust-ports, valves controlling such
steam-passages and the abutment-blade pro-
vided in:its opposite faces with recesses for
the passage of the steam and arranged at its
1inner end to bear against the eccentric piston
substantially as set forth.

'SIRUS E. KOCHENDARFER.
RALPH D. HUNTER.

Witnesses:
SOLON C. KEMON,
'PERRY B. TURPIN.
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