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AZ TE(/ TERRITORY OF NEW MEXICO.

. R‘OTAHYf ENGINE.
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" To all whom it may conecern:
Be it known that we, HerMan N. RATHJEN

Wirriam L. Poor, and Joax D. FINLEY, elt1-

Zens of the Umted States, residing at Azztec
in the county of San Juan end Termtorv of New

Mexico, have invented certain new and useful |

Improvements in Rotary Engines: and we do

‘declare the following to be a full, clear, and

exact description of the invention, such as will
enable others skilled in the art to Whmh it ap-
pertains to malke and use the same, reference
being had to the accompanying drawings. and
to the letters of reference marked ther eon
which form a part of-this specification.
This invention relates to new and useful im-

‘provements in rotary steam-engines; and the

object of the invention is to produce gan ap-

paratus of this nature in which a rotiry pis--
ton -fixed to a suitable shaft and mounted

within a suitable cylinder is provided with a
series of radial slots in the opposite endsthere-

of and in which swinging blades carried by
the shaft are adapted to be thrown, by means-

of cams on the ends of the cylmder into a
steam passage-way by suitable mechamsm to
receive the impact of steam being fed to the
engine and in the provision of emtable means
for r egulating the admission of the steam and
the exit for the exhaust. '

The invention consists in various deta,lls of
construction and in combinations and arrange-

ments of parts, which will be hereinafter full
described and then specifically deﬁned in the
appended claims. '

Our invention is 1llustreted in the accom-

panying drayings, which, with the letters of
reference marked thereon form a part of this

application, and in whlch—— ,

Figure 1 is a central vertical sectional view
| -_vatmn 18 ehown in Kig. 6 of the drawings

‘and- in section in FIO' 1.

throucrh our improved rotaryengine. Fw'
is a tOp plan view of the same. Fig. 3 is an
end view of the engine, parts bemo' shown in
elevation.
of one of the sets of blades whwh are carried
by the shaft and adapted to receive the im-
pact of the steam. Fig. 5is a vertical trans-
verse section through the engine, and Fig. 6
1s an enlarged detail view of the i inner tace of
one end of the cylinder.

~ f

Fig. 4 is an enlarged- deta,ll view

‘naté to one another,

Reference now being had to the details of 50
the drawings by letter, A designates the base.
upon which the cyhnder Bis meunted and C
deswnates a shaft which is mounted to rotate
1n the cylinder-heads.

D designates a piston which may be made 5t
elther In one plece or more than one, as de-

sired, and is fixed to rotate with sald shaft.

The opposite faces or ends of said piston are

provided each with four radial slots D', the

bottom- walls of said slots tapering from theu* 6o
iner ends toward the central portion of the

circumference of the piston, the shape of said
slots being clearly shown in Kig. 1 of the
‘drawings.

As will be observed by reference
to Kig. 5 of the drawings, the slots in the op- 65
posme ends of the p1ston are ‘arranged alter-
sald view ehowmcr 1n
dotted outlines the slots in the opposite “end
of the piston, while the slots in the near end
of said piston are engaged by blades about to 70

‘be described.

Mounted upon a collar E, which has a cen-

“tral aperture which may be elther square or

round, are blades. In the drawings said aper-
ture in the collar is shown as square in out- 75
line and fitted to the shaft C, an enlarged
detail view of said collar being clewrlv shown

in Fig. 4 of the dra.mnﬂ's, in which seriee of
arms B project in pairs at right angles to

one another and spaced apart, each pair of 8o

arms carrying a pin E* upon which the inner
end of a blade or paddle Fispivoted. There
are four blades of similar construction carried
by each of sald collars. There are two of
sald collars each fixed to the shaft and one 3s
positioned adjacent to each end of the piston.
Kach cylinder-head is provided with a cam
pPO]eetmn B, a detall view of which in ele-

Sald cams are 9o

formed on the arc-of a circle and taper from
both ends toward the center and are provided
for the purpose of throwing the blades back
into the slots at a certain predetermmed mo-
ment. In Fig. 1 the upper of the two blades 95

at the rloht of the figure is shown as being
thrown b‘ml{ into the slot by means of one. of
sald cams. Intervening between the ends of
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the piston and the adjacent faces of the ends
of the cylinder is a space comprising a steam
passage-way and into which space the blades
are successively thrown by their inner edges

coming in contact with the inclined wall G of

a, projection upon the inner circumference of
the cylinder-shell. In Fig. 1 of the drawings
said projection is shown in section at G,
which 1s its contracted portion, while the
dotted outlines illustrate the marginal edge
of said projection throughout the rest of said
circumference. As the inner edge of each
blade contacts with the inclined edge of said
projection it will be observed that the blade

will be thrown toward the cylinder-heads, the-

inclined portion of said projection correspond-

ino to the inclined surface of sald cam pro- -

jection. Thus it will be seen that as a blade
passes by the contracted portion of said
projection and is driven outward toward the
end of the cylinder by the inclined edge ot
said contracted portion the blade  will be
thrown into the position shown by the lower
blade at the right hand of Fig. 1 or in the
steam passage-way and in a position to receive
the impact of steam. Both ends of the pis-
ton being equipped with series of blades, as
described, and positioned in alternate rela-
tion to one another, it will be observed that
there is no possibility of a dead-center being
struck, as the steam will be acting continu-
ously upon certain blades at one end or the
other of the piston, thus serving to balance
and equalize the pressure upon the opposite
end thereof. |

A steam-chest K is positioned upon the top
of the cylinder and is provided with a suitable
valve N, having two passage-ways N and N,
through which steam may bedirected toeither
one or the other of the two steam-ports M or
M’, accordingly as it might be desired to cause
the engine to be driven forward or reversed.
Suitable exhaust-ports @Q (shown in Fig. 6 of
the drawings) are provided, one beilng posi-

tioned adjacent to each end of said cam near

the inner marginal edge thereof, and a-valve
mechanism (clearly shown in Figs. 1 to 3, in-
clusive) is provided for regulating the ex-

haust-ports when the engine is driven 1n one.

direction or the other. In said figures, O O
designate valve-casings having valves O’ posi-
tioned therein which open and close the ex-
haust-ports @, and each valve O has a stem
P, with a beveled pinion P’ upon the end
thereof, which is in mesh with a beveled gear
R, fixed to the stem N°of the valve N, where-
by as said stem N? is turned in one direction
or the other the live steam may be admitted
to drive the engine in one direction or the
other and the exhaust-valves correspondingly
operated to allow for the exhaust to one port
or the other. Xach end of the cylinder 1s

equipped with a similar valve mechanism, as
shown clearly in the drawings, and each oper-
65 ated by means of a handle upon the stem N".

782,359

In Fig. 2 of the drawings, the steam-ports,
through which steam 1s directed to drive the
engine in one direction or the other,areillus-
trated by letters T, which ports communicate
with the central opening T, as will be readily

| understood.

In order to cause the blades to swing freely
and with aslittle frictionas possible, their free
ends are made preferably in the form illus-
trated in Figs. 1 and 4 of the drawings, with
their long angled ends adapted to rest upon
the bottoms of the slots, while the edges of
the blades, to reduce friction, are tapered
slightly, as shown in Fig. 4 of the drawings.

From the foregoing it will be observed that
by the provision of a rotary engine embody-

ing the features of our invention a simpleand

efficient mechanism i1s employed, whereby the
pressure will be equalized upon the opposite
ends of the piston, and by the provision of the
arrangement of the blades they will be thrown
antomatically into the steam passage-way at
predetermined moments, and the steam will
be continuously acting upon one set of blades
or the other, thus avoiding the possibility of
a dead-center, and owing to the simplicity of
construction of our invention the various
parts may be easily replaced in case of wear.

While we haveshown a particular construc-
tion of rotary engine embodylng our inven-
tion, it will be understood that we may vary
the details of construction of the same, if de-
sired, without in any way departing from the
spirit of the invention. -

Having thus fully deseribed our invention,
what we claim as new, and desire to secure by
Letters Patent, 15—

1. A rotary engine comprising a cylinder,
inlet and exhaust ports therefor, a shaft jour-
naled in the ends of said cylinder, a piston
fixed to said shaft, a series of swinging blades,
cams mounted upon the inner faces of the cyl-
inder-heads and adapted to throw said blades
into inclined slots in the piston as the latter 1s
rotated, means for throwing the blades out of
said slots, valve-regulated mechanism for di-
recting steam against said blades, and valves
for regulating the exhaust-ports of the engine,
as set torth.

2. A rotary engine comprising a cylinder,
inlet and exhaust ports theretfor, a shaft jour-
naled in the heads of said cylinder, cams pro-
jecting from the inner faces of said cylinder-
heads, a piston fixed to said shaft and provided
with radial slots in the ends thereof, the bot-
toms of said slots being inclined, a series of piv-
otal blades fixed to said shaft and adapted to
be thrown by said cams into sald slots, means
projecting from the inner circumference of the
cylinder for throwing said blades out of said
slots, valve-regulated mechanism for directing
steam against the blades, and valve mechanism
for regulating the exhaust-ports of the engine,
as set torth.

3. A rotary engine comprising a cylinder, a

70

75

30

Qo

95

100

105

170

115

I120

125

130 -




782,359

.shaft Joumaled in the heads thereof a, piston

. fixed to said shaft, the opposite ends of sald

piston having radlal slots, the bottomsof which
are inclined, said slots beino’ arranged in the
opposite ends of the piston alternate.to one
another, cams on the inner faces of said ¢yl-
inder - heads and tapering toward the ends
thereof, a series of pivotal blades fixed to ro-

 tate with said shaft and piston, cams adapted

1O
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to throw the blades into said slots, a projec-
tion on the inner circumference of the cylin-
der having a contracted portion, the opposite
edges of which are beveled and designed to
throw said blades out of the slots and into a
steam-chamber intermediate the end of the
piston and the adjacent cylinder-head, and
valve mechanism for regulating the feeding
and exhaust of the steam, as set forth.

4. A rotary engine comprising a cylinder, a
shaft journaled therein, cams on the inner
faces of the cylinder-heads, a piston rotating
with said shaft, a collar fixed to sald shatt
pivotal blades mounted upon sald collar a,dapt-
ed to rotate with the shaftin the steam-cham-
ber, the opposite ends of said piston having

radial slots, the bottoms of which are inclined,

a projection on the inner circumference of the
cylinder provided with a contracted portion,
the opposite walls of which are inclined and
adapted to throw said blades out of the slots,

3

and valve mechanism for regulating the in-
ﬂow and exit of steam, as set forth.

'5. A rotary engine comprising a cylinder, a-

shatt Journaled in the heads of the cylinder,
cams projecting from the inner faces of the
cylinder-heads, collars fixed to said shaft and
ea,ch prowded with arms, pins carried be-

tween each palr of arms, a blade pivotally

mounted upon each of said pins and ada,pted
to be thrown by said cams into a slot.in the
end of the piston, a projection from the inner
circumference of the cylinder intermediate the
ends of the piston and having a contracted
portion, the side walls of which are beveled
and against which the inner edges of said

blades are adapted to contact, wherebv the
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latter may be thrown out of the slots and into

| a steam-chamber intermediate the end of the

piston and the cylinder-heads, and valve-reg-
ulated mechanism for regulating the supply

and exhhust ports of the engine, as set forth. -

In testimony whereof we hereunto affix our
signatures in presence of two witnesses.

HERMAN N. RATHJEN.
WILLIAM L. POOL.
JOHN D: FINLEY.

Witnesses: |
- MoNROE FIELDS,
ALEX. HART.
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