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To all whom it may concerr:

Beit known that I, FREDERICK W. JAEGER,
acitizen of theUmted States of America,resid-
ing at the borough of Manhattan, New York;

in the county of "New York and; State of New

York, have invented certain new and useful
Improvements in Discoidal Engines, of which
the following is a specifieation.

My mventlon has reference to improve-
ments in disk engines—such, for instance, as
that known as the ‘“Bishop » engine and de-
scribed by Rankinein The Steam. Ehrigine and
Other Prime Movers, 1859, and used with suc-
cess to drive screw-plopellels

My invention also has reference to a sim-
pler form of snspending a piston in volumes
of active fluid than those shown.in my prior
Letters Patent No. 659,675, dated October
16, 1900,

The object of my invention is to provide a
motor having all the effective features of a
high-speed 1e01proeat1ng crank-engine with-
out containing the bad features thel eof, it
being practically an engine taking a medmm
position between the old -style reciprocating
engines and the steam-turbines.

To this end my invention consists, essen-
tially, in an engine, pump, or like apparatus
comprising a casing, a shaft extending
through said casing and rotatably mounted,
a pist}on pivotally connected to oscillate about
an-axis at an angle to the shaft, and abut-
ments on the suies of said plston engaged
thereby, the adjacent or contacting surfa,ces
of the piston and abutments bemo' formed to
run together and relatively for.ming-, by means
of projecting constituent noses, a plurality of
pockets on the sides of the piston, gradually
increasing and decreasing in volume on the
same gide of the piston during the cycle.

The nature of my invention W111 best be un-

derstood when desecribed in connection with.

the accompanying drawings, in which—
Figure 1 represents a sectional elevation of
a motor embodying my invention. Fig. 2 is
a similar view, but showing the piston turned
through an angle of about forty-five degrees

from the position shown in Fig. 1.. Fig. 3 is
a sectional bottom view of Fig. 1. Fig.4is
a sectional bottom view of Fig. 2. Fig. 5 is

an elevation showing the parts in the same
position as Fig. 1and part of one of the abut-

'said piston, the ball, and the shaft.

ments being broken away. I'ig. 6 is an ele-
vation showing the partsin the same position
as in Fig. 4 and part of one of the abutments
being broken away. Fig. 7 is a face view of
the rotary oscillating piston. Fig. §is a face
view of one of the valves.. Fig. 9 is a side
view of the same. - Fig. 10 is an end view of
the engine, partly in seetion.

Similar letters and numerals of reference
designate corresponding parts throughoutthe
several views of the drawings.

Referring to the drawings, the letter A des-
ignates a shaft mounted to rotate in suitable
bearings 1 1, formed in a easing B, which is
substantially in the forin of a hollow sphere
madein two parts langed and bolted together
in the usnal manner. Upon the shaft A is
mounted centrally with respeet to.the casing
B a piston C, and within said piston are also
located stationary abutments D and E, with
which said piston is adapted to engage later-
ally. The pisfon C hasa bearing upon a ball
2, which may be attached either to the shaft
or form part of the same, and said piston is
held to the shaft and to the ball by means
of a pin 3, passing diametrically throu]?‘h
This
pin forms an axis about which the piston C
can turn laterally-—that is to say, it can os-
cillate while rotating. The pin 3 virtually
forms a diameter of the casing B, and con-
sequently the piston oscillates about an axis
at right angles to the axis of the shaft. The
abutments D and E are-in the:present in-
stance each formed of a spherical sector
fitting the casing B with ifs arched surface
and terminating inwardly in a frustum of a
cone. The nlaneq of the bases and tops of
the frustums of the abutments are parallel
and form an angle with the axis of the shaft—
that is to say, bhey extend obliquely to the
shaft. The piston C is in the present ex-
ample made discoidal in form and has its
opposite faces inclined from two sides at an
angle corresponding to that of the bases of
the frustums, so that the adjacent or meet-

ing surfaces come into close or smooth con--

tact, as shown in Fig. 1. The faces of the
piston are also hollowed out from its center
to fit the formation of the frustums and is
consequently formed with two projecting
noses a b, located diametrically opposite to
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each other. The abutments D and E, as will
beseen from Fig. 1, are eceentmeallymounted
with respect to “the shaft, the relative eccen-
tricity in the present example being one hun-
dred and eighty degrees.

In consequence of the above-described con-
struction of the piston and abutments there
will be formed between the piston and the
abutments when the piston is in the position
shown in Figs. 1 and 2 two pockets 4 and 5,
which are diametrically opposite to each other
on opposite sides of the piston; but as soon
as the piston is slightly turned two additional

pockets are formed—that is, there will now

be two pockets on each side of the piston, of
‘which two are continually increasing in vol-
ume and two decreasing in Volume during
the further rotation of the piston. It is evi-
dent that if actuating fliid be introduced
into the two newly- fo1 ming pockets on oppo-
site sides of the piston a 1otat10n of the latter
will be induced, together with an oscillation
of the same about the pin or axis 8. The ex-
haust fluid is expelled from the Uraduallv
decreasing pockets.

For the purpose of introducing aetuamno
fluid—for instance, steam—into the pockets
I make use of valves 6 and 7, located adja-
cent to the abutments D and E and mounfed
on the shaft A to rotate with the same. In
the present example I haveshown disk valves

each having, as best seen in Figs. S and 9,
two induction-ports 8 and 9 and tWO exhaust-
ports 10 and 11, the exhaust-ports being
formed on the perlphexvof the disks and the
induction-ports in the body thereof. The de-
tuating fluid is condueted to the valves

thr ouo'h the pipes 12 and 18, communicating |

with the induction - ports 8 and 9, and the
fluid passes from thence through channels 14
and 15, respectively, to the f01 mming pockets
The channels 14 and 15 are formed in the
abutments D and E and are branched, as
shown in Figs. 3 and 6,and their intersection
is oontrolled by a phw 19 for each abutment,
so that the engine can be reversed by turn-
ing the plug so as to direct the incoming fluid
thron gh one channel or the other. When the
plug is reversed or turned, the former fluid-
channel is closed off. The main exhaust from
the decreasing pockets takes place through
the exhaust-pipes 20 and 21, which enter the
casing B in position to communicate with
said pockets. Of course but one $et of ex-
hausts—that is, one on each side of the pis-
ton—would be suﬂiolent for a non-reversible
engine. The exhaust-ports 10 and 11 in the
valves 6 and 7 are connected by passages
formed in the abutments with the pockets

and serve for the discharge of the small quan- -

tity of fluid which may be confined between
the piston and abutments just before the final
disappearance of the decreasing
The passages in the abutments I hcw'e desig-
nated by the numerals 22 and 23.

It will be readily understood from the fore-
going that the piston is caused to assumeé a
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rotary oscillatory movement between the two
abutinents D and E and that, in view of the
distribution of one pocket for live fluid and
one pocket for exhaust fAuid on each side of
the piston, the piston is practically balanced
and there is little or no friction between the
contacting parts. Only such provision need
therefore be made as will keep the parts tight.

The periphery of the piston is preferably
arched to correspond to the are of the casing
and is provided with a packing-—such, forin-
stance, as a packing-ring ordinarily employed
for pistons—and the noses of the piston may
also be provided with a suitable packing.

‘While I have herein shown projecting
noses, it is evident that yielding noses, such
asshown in my prior patent and applications,
could be employed. The valve-geatr shown,
of course; conld bé replaced by any other
Well-known form of gear.

It is obvious that theabutment-heads could
be arranged to give way-—that is to say, to
move outwardly—for the purpose of perinit-
ting the .passage of thie noses on the piston
while the latter rotates without osecillation.
This constriietion would still involve the prin-
ciple of the suspension of the piston and the
oscillatory movement herein deseribed.

The rotary oscillatory movement of the pis-
ton might be called ‘‘cyeloidal,” inasmuch as
the piston rolls over a longer surface than its
developed cneumfelence or the movement
might also be called one of ¢ nutation.”

As the curved surfaces of the piston and
abutmerits are always tangential to each other
and time is given in chanvlng from one angle
to another by the forms of thelines embodled
in the constriiction of the piston and abut-
ments, there will be no bad or detrimeéntal
change of direction.

It is of course to be understood that the
abutments conld be made to rotate whilé the
piston remains stationary and that the bases
of the frustums of the cones of the abiut-
ments need not necessarily be parallel, and,
furthermore, thata greater or less number of
projecting noges could be employed on the
piston.

What I claim as new is—=

1. In an apparatus of the character spem—
fied, the combination of a casing, a shaft ex-
tending through said casing and rotatably
mounted, a piston pivotally connected to os-
cillate about an axis atan angle to the shaft,
and abutmentson the sides of said piston en-
gaged thereby; the adjacent or contacting
surfaees of the piston and abutments being
formed to run togéther and relatively form-
ing by means of projecting constituent noses
a plurality of pockets on the sides of the pis-
ton gradually increasing and decreasing in
voluine on the same side of the piston during
the eycle.

2. Inan apparatus of the character speci-
fied, the combination of a ca,smg, a shaft ex-
tend1n<r through said casing and rotatably
mounted a plston pivotally connected to os-
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cillate about an axis at an angle to the shaft,
and abutments on the sides of said piston en-

_gaged thereby; the surfaces of the piston ad-
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jacent to the abutments having projecting
constituent noses contacting with the abut-
ments and forming a plurality of pockets on
the sides of the piston gradunally increasing
and decreasing in volume on the same side of
the piston during the cycle.

3. In an apparatus of the character speci-
fied, the combination of a casing, a shaft ex-
tending through said casing and rotatably
mounted, a piston pivotally connected to os-
cillate about an axis at an angle to the shaft,
abutments on the sides of said piston engaged
thereby; the adjacent or contacting surfaces
of the piston and abutments being formed to
run together and relatively forming by means
of projecting constituent noses a plurality of
pockets on each side of the piston gradually
increasing and decreasing in volume on the
same side of the piston during the cycle, and
means for reversing the direction of motion
of the piston.

4. In an apparatus of the character speci-
fied, the combination of a casing, a shaft ex-
tending through said casing and rotatably
mounted, a piston pivetally connected to os-
cillate about an axis at an angle to the shaft,
abutments on the sides of said piston engaged
thereby; the adjacent or contacting surfaces

3
o

of the piston and abutments being formed to
run together and relatively forming by means
of projecting constituent noses a plurality of
pockets on each side of the piston gradually
increasing and decreasing in volume on the
same side of the piston during the cycle, and
means for supplying and exhausting fAuid
from the pockets.

5. In an apparatus of the character speci-
fied, the combination of a casing, a shaft ex-
tending through said casing and rotatably
mounted, a discoidal piston having an arched
periphery engaging with a corresponding in-
ternal arched surface of the casing and piv-
otally connected to oscillate about an axis at
an angle to the shaft, and abutments on the
sides of said piston engaged thereby; the ad-
jacent or contacting surfaces of the piston
and abutments being formed to run together
and relatively forming by means of project-
ing constituent noses a plurality of pockets
on the sides of the piston gradually increas-
ing and decreasing in volume on the same
side of the piston during the cycle.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.
FRED. W. JAEGER.
Witnesses:
EuGENIE P. HENDRICKSON,
FrRED HACHENBERG.
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