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UNITED STATES

PaTeEnT OFFICE.

SIRUS E. KOCHENDARFER, OF HOLLIDAYSBURG, PENNSYLVANIA,
ASSIGNOR OF ONE-HALF TO OSMOND W. GARDNER, OF HOLLI-

DAYSBURG, PENNSYLVANIA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 686,089, dated November 5, 1901,
Application filed March 18, 1001, Serial No. 51,657, (No model.)

To all whom it may concern:
Be it known that I, STRUS E. KOCHENDAR-

FER, a citizen of the United States, residing

at Hollidaysburg, in the county of Blair and

State of Pennsylvania, have made certain’

new and useful Improvements in Rotary En-
gines, of which the following is a specifica-
tion, -

Thisinvention is an improvement in rotary

engines,and partiéularly in that class of such
engines in which the pistons are provided with
sliding blades, which operate within the cyl-
inders; and the invention has for its objects
to providecertain improvements in the strue-
tare of the cylinders and in that .of the pis-
ton and other improvements in the general
and detail construction of the engine, as will
be more fully deseribed. s

The invention consistsin certain novel con-
struetions and combinations of parts, as will
be hereinafter described, and pointed outin
the claims. ‘ : B

In the drawings, Figure 1 is alongitudinal
section of the engine drawn alongside the
shaft. Fig. 2 is a cross-section on about line
220f Fig. 1. Fig. 3is an end view of the en-
gine, partly broken away to show the relative
location of the valve-chambers of the two cyl-
inders. Fig. 4 is a detail perspective viewof
the body portion of one of the pistons. Fig.
5 is a detail perspective view of a section of
one of the pistons, showing the piston in sec-
tion as if cut through the center.- Fig. 6isa
detail sectional view on about line 6-6 of Fig.
2. Fig. 7is a detail perspective view of the
body portion of one of the blades, and Fig. 8
is a detail sectional view on about line 8 § of
Fig. 2. :

In carrying out myinvention I provide the
cylinders on opposite sides of a central divi-
sion-plate A, which is provided on the base
or support B, which operates as a stand for
the engine. This plate A is provided at its

center withan opening A’, which forms abear-
ing for the cireular portion C' of the shaft C,
on which shaft are supported the pistons
which operate in the eylinders, lying on oppo-
site sides of the division-plate A, as shown
in Fig. 1.

The cylinders are composed each

of two segmental sections D and E, which are 5o
provided at their side edges with outwardly-
projecting flanges D’ and B’ and D? and E-:.
Theinner flanges D'and K’ ave lapped against
and secured by bolts or otherwise securely to
the central division-plate A, while the outer 55
flanges D? and E? are lapped against and se-

cured to the inner faces of the heads ' of the

cylinders, which heads are provided at their
centers with suitable bearings ' for the shaft
C, which bearings may be packed in any suit- 6o
able manner. At its ends each section D is
provided with a flange D® and a flange DY,
which abut and are bolted to flanges E3 and
E* of the complementary section K, the two
sections D and K completing the circle of the 65
eylinder. Adjacent tothe ends D?and E* of
the cylinder-sections the section D is pro-
vided with the exhaust-port d, and the end
of the section E adjacent to said exhaust is
provided with a groove or channel E% which 70
extends for a considerable distance along the
inner face of the section E and to a point
where the surface of the piston coincides
with: that of the cylinder, such passage E?
leading to'the exhaust d and permitting the 75
escape of any steam that may bein advance of
the piston after the latter passes the exhaust.
The section E is provided at its end opposite
to that which connects with theexhaust with
the valve-chamber Ef; in which operates the 8c
rocking valve G, which may be actuated by
an eccentric G on the shaft C or in other
well-known ‘manner. The feed-port g leads
from the valve-chamber to the adjacent end
of the section D and communicates with a 85
port /& in the abutment-block H, carried by
the section D and having itssurface I’ eurv-
ing gradually from {thesurface of the section
E at E7 to the inner surface of the section
D at D%. The block U is preferably made go
separate from the section D and is bolted or
otherwise secured thereto, as showh in Fig.
2, as such construction permits of the aceu-
rate boring out of the inner surface of the
section D on the are of a true cirele, as isde- g5
sired. ‘

By preference I arrange the valve-cham-
bers ESof the adjacent cylinders at diametric-
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ally opposite points, as shown in Fig. 3. By
this means I am able to arrange the pistons
to receive steam consecutively and avoid the
wear and tear incident to operating the en-
gine on one side only. Thus, it will be seen,
the piston on the right in Fig. 1 takes the
steam at the dotted line marked 1 in Fig. 2
and will be freed of steam when it reaches
the exhaust position, (shown at 2 in the said
figure,) whereas the piston in the cylinder
(shown at the left in Fig. 1) will take steam
at the point indicated by dotted lines 3 in
Iig. 3and will begin to exhaust at the point in-
dicated at 4in the said Fig. 8. Itwill beseen,
therefore, that the steam is operating upon
theengine continuously and on opposite sides
thereof in such manner as to secure an even
operation of the engine to avoid all unneces-
sary wear and tear.

The pistons are each coustructed with a

~body portion I, which may be cast integral
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and formed, as shown in Fig. 1, with the cen-
tral opening I' for the shaft C, with the rim
portion 1%, and with the diametrically oppo-
site chambers 13 for the blades, openings at
I*being provided for the passage of the blade-
carrying rod K. This rod is passed through
the opening in the head and supports the
blades L on its opposite ends, as shown in
Fig. 2. The ends of the body Iare closed by
the head-plates M, which are suitably se-
cured and are provided near their outer edges
with grooves M’ for the packing-rings N.

The blades L are composed of a body por-
tion L' and a packing-strip L? seated in the
outer edge of the body I and having its outer
surface L® inclined, as shown, to ease the
motion of the blade. This packing-strip L?
is pressed outwardly by the spring L5, caus-
ing it to bear closely against the inner side of
the eylinder, and a port 1! is arranged to ad-
mit steam to further press the said packing-
strip ontwardly when steam is operating upon
the piston. This will be clearly understood
from Fig. 2 of the drawings. Theblades are
carried on the outer ends of the rod K, and
said rod is threaded at K’ to receive a .collar
O, which operates to seenrein place a disk P,
which fits within the opening in the body I
of the head and slides therein during the re-
ciprocal movement of the blade-carrying rod
in the operation of the engine. This con-
struction is shown in Fig. 2 of the drawings
and will be understood from said figure and
the foregoing description.

A packing-strip Q is arranged in advanece
of the point where the piston receives steam
and operates to prevent any pressure of the
steam in the reverse divection. This strip
may be actuated by the springs, as shown in
Fig. 8, or by steam, or by both, as will be un-
derstood from the said figure. The construec-
tion of the engine is such that it can be eco-
nomically made, readily assembled, and will
operate efficiently, evenly, and with the mini-
mum of friction and wear, as is desired.

The packing-rings N operate in the grooves
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M’ of the head-plates M, and said packing-
rings are channeled, forming steam-passages
in their inner and outer faces, and have their
webs perforated at N' to permit the passage
of steam between the inner and outer sides
of said ring in order to avoid any operation
of the said rings bysteam in case steam should
leak to the said rings.

Haying thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. Theimprovementin rotaryengines here-
in described consisting of the base or support
having the central division-plate provided
with a bearing for the shaft, the segmental
cylinder-sections provided at their sides with
the outwardly-projecting flanges for connec-
tion with the ecentral division-plate and with
the head-plates, and provided at their ends
with outwardly-projecting flanges whereby
the sections may be connected together, the
head secured to the outer side of the cylinder-
section, one of the sections of each cylinder
being provided with a valve-casing and valve
and the other section with the cam-block hav-

ing a steam-port and secured to its support-

ing-section, the valve-chambers of the ad-
joining cylinders being arranged to admit
steam to their respective pistons at different
points, the valves and their operating devices,
and the pistons compesed each of the body
portion made integral and having at its cen-
ter an opening to fit on the shaft and pro-
vided with the blade-chambers, the blade-
carrying rod, and the blades on said rod and
provided in their outer edges with the spring-
actuated packing-strips and having means
whereby steam may be admitted to aid in
packing the said strips, the end plates fixed
to the said piston-body, and the shaft all ar-
ranged and adapted for use substantially as
set forth.

2. The combination in a rotary engine of
the central division-plate, the cylinders ar-
ranged on opposite sides thereof and com-
posed of segmental sections connected to-
gether at their ends and provided with side
flanges secured to the central division-plate
and with opposite side flanges for connection
with the heads, the heads secured to said
flanges, the abutment-blocks secured in one
of the sections of each of the cylinders, the
valve-chamber on the other section of said
cylinder, the valves and their operating de-
vices, and the pistons substantially as set
forth.

3. In a rotary engine a piston composed of
the integral body portion having the blade-
passages whose base-walls are provided with
the guide-openings for the blade-supporting
devices, and whose ends are open, the sepa-
rate heads secured to the ends of said body,
and closing the ends of the blade-passages,
the blades, and their supporting device or
carrier and the cylinder substantially as set
forth.

4. In a rotary engine a eylinder composed
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of twosegmental sections united at their ends,
one of the said sections being provided at
one end with an abutment-block and at its
other end with an exhaust and the other sec-
tion being provided atits end adjacent tothe
abutment-block of the other section with the
valve-chamber and the piston operating in
sald eylinder substantially as set forth.

5. In a rotary engine the combination of

1o the cylinder the piston-body having the pas-

sages for the blade, of the blades, the rod car-
rying said blades and having the threaded
portions, the collars on said threaded por-
tions, and the disks held by said collars and

sliding in bearings in the piston-body sub- 15

stantially as set forth.
SIRUS E. KOCHENDARFER.
Witnesses:
SoroN C. KEMON,
PERRY B. TURPIN,




