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Application filed November 18,1897, Serial No. 668,945,

(Nﬂ mﬂdel )

Lo all whony it may concern:

a cltizen of the United States of America, and
o resident of New York, in the county and
State of New York, have invented a certain

new and useful Improvement in Rotary-Pis-

ton Motors,

of which the following is a speci-
fication. | -

My invention relates to a rotary recipro-

cating engine in which I suspend the piston
during the greater part of its revolution by
the action of the expansive fluid exerting

pressure against the twosides of the said pl%-
ton, thereby tending to balance the same. I

'm‘compll%n thisresult by inclosing in an outer

casing or shell a piston mounted upon a shaft
and }mvmg projecting noses formed as a part
of the piston or by mounting sliding vanes
upon the sides of the said piston, the said
noses engaging against the sides of adjacent
abutting heads. Heretofore engines of this
class have been made in which pockets were
formed upon each side of the rotating piston,
the pockets on oneside of the piston being
adapted to contain live fluid, while the poc]{-
ets on the other side of the piston contain
exhaustive flutd. In my invention I form
two series of pockets on each side of the pis-
fon, one series on each side being adapted
to contain live fluid, while the other series
contain exhaustive fluid. By this arrange-
ment I provide pockets containing live fluid
on both sides of the piston,-exhausting-pock-
ets at the same fime, thereby balancing the
piston and assuring an easier rotation than
was possible in devices heretofore invented.

In the drawings, I have shown wvarious
forms of pistons and abutting heads, any of
which may be adapted without diverging
from my principle of suspending the biston
by the two or more pocket formations on
each side of the piston adapted to contain
live fluid on one side of the projecting noses
or vanes of the piston and exhaustive fluid
on the other «ide of the pmJeetnw noses or
vanes of the piston.

The nature of my invention will be best
understood when desceribed in connection
with the accompanying drawings, in which—

Figure 1 is a longitudinal section of an
engine embodying my principle and shows

| ' duplicate positions and heads.
Be it known that I, FREDERICK W. JAEGER,

Fig.

peripheratl lines of the same.
end view of the'head in Fig. 14.
a view of the rotary disk valve of the same.

Fig. 2 is a
similar section showing the position of the
parts when the pistons arve in the opposite
positions to those shown in Fig. 1. Fig. 3 is
a longitudinal section showing a top view of
Fig. 1. Iig. 41is a detail view of a piston-
head having sliding vanes.

Fig. 7 is a ch: tI‘t showing the peripheral edges
of Lllﬂ:‘elenr forms of {)pemtmﬂ*-f.;m% for the
pitstons and heads in their developed state.
S 18 a longitudinal section showing a
single piston and two abutting heads., Fig. 9
18 a diagram showing the developed periph-
eral lines of the piston and heads of Fig. 8.
Fig. 10 is a longitudinal section showing a

piston provided with sliding vanes and a ro--
11 is a diagram show-.

tary disk valve. Fig.
ing thedeveloped peripherallinesof thesamae.
Fws 12 and 13 are diagrams showing slight
modifications. Fig. 14 is a lonﬂ'ltuduml SeC-
tion and shows an engine hfwmﬂ‘ stabmnmy
heads and remprocatm o and mmnnw pistons.
IFig. 15 1sadiagramshowing the developed pe-
ripheral lines of the same. Fig. 16 is a view
which shows a reciprocating and rotating
piston and abutting heads having four abut-
ting noses and cams on their adjacent ends.
Fig. 17 is a diagram showing the developed
Fig. 18 is an
Fig. 19 is

Fig. 20 is an end view of the head in Fig. 14,
showing the nose and cam-surface. Fig. 21
18 an enlarged partial longitudinal section of
one end of a ecylinder and head, showing

means for giving a positive course to the

movement of the head and mechanism for
holding and releasing the head. Fig. 22 is a
top viewof the head Wlbh shaft, as 1llustmted
in Hig. 21. Fig. 23 isadetail view of the cam
for operating the holding and releasing mech-
anism of Lhe head %hewn in Fig. 21. ,Elg. 24
is a similar view to Hig. 21, buv bhowmg mech-
anism for giving a positive forward and back-
ward movement to the head and showing a
portion of the piston. Fig. 25 is a similar
view to Fig. 19, but showiny mechanism for

giving a positive backward movement to the
piston - head and different mechanism for
| bolding and releasing the head.

| Fig. 5 is an end
view, and Fig. 6 is a top view, of the same.
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- Similar numerals of reference designate
corresponding parts throughout the several
views of the drawings.

Referring to the drawings, numeral 1 des-

ivnates an outer shell or casing inclosing the
plSTOIﬁlS 2 2 and heads 3 3 and 4 4. .

5 is an inlet-pipe forsteam orother exprm-
sible fluid and may be provided with any
suitable means for regulating the passage of
said fluid throngh thesame. The pipedispro-

vided with the three outlets 6, 7, and 8, lead-

ing into the chambers formed at the center
between the heads 4 4 and behind the heads

- 33. 'Thisinlet-pipe, with its ontlets, provides
; means whereby the cylinder-heads are al-

ways kept in contact with their respective
pistons, as there. will be an even pressure
agalnst the outside of the heads in the direc-
tion of their pistons while the engine is in
operation. Steam is admitted by suitable
means to ports on the side of the nose on end
of the piston and is contained in the pocket
formed between the nose on the piston and
adjacent head, as will be hereinafter more
fully deseribed.

The construction shown in Figs. 1 to 3, in-
clusive, provides a cushion behind each head
to receive the first impact of the head in its
outward movement, the fluid that is foreced
back into the pipe 5 at the cylinder end of
such outwardly-moving head, as at the inlefs
7 and &, being driven throuch the outlet be-
yvond the opposite head through the inlet 6
and between the heads 4 4.
are secured to the shaft 9 by means of the
pins 10 and are allowed to reciprocate upon
the shaft. The said shaft 9 may be provided
with two hollow passares or channels which
run through the shaft to the external parts
11, which connect by passages toportson each
side of the noses upon thesaid piston. One of
the satd channels or passages in the shaft 9is
adapted to admit steam or otherlive ilnidinto
the pocket formed between the noses on the
pistons and noseson adjacentabutting heads.
The other channel or passage is adapted to
take away the exhaust steam or fiuid from
the pocket formed on the opposite side of said
noses. Ifeathers or short strips 15, attached
to the outer casing 1 and on opposite sides of
the same, engage corresponding slits or

orooves 16 in the periphery of the heads to

allow of longitudinal but not rotary move-
ment of the same.

In Figs. 4, 5, and 6 T have shown a piston
or head having two sliding vanes 12 and 13,
one located at the nose of the cam-surface

and the other located radially opposite, and

are provided with springs 14 and 14, which
are adapted to allow the vanes to butt and
engage against the cam-shaped surface on
the adjacent head.

In Fig. 7 1show various forms of peripheral
lines for pistons and abutting heads, any of
which may be adapted to my principle.

In Fig. 8 1 show a simple form of engine

The pistons 2 2

| 2is securely fastened to the shaft and rotates,

but dees not reciproecate, the reciprocating

‘motion being taken up by the heads 3', which

||||||

are sunitably fastened to the casing 1, so as to
prevent the rotation of the same. Steam or

other live fluid is admitted by means of suit-

able valves and ports into the chamber 17,

and tends to drive the piston in the direction

cent heads.

indicated by arrow X in Fig. 9.
X’ shows the direction of the expansion of
the fluid.
chamber and exhausts the finid ont through
a, port on the side of the nose of the piston
and through suitable passages :fmd colnec-

‘1"tions to exhaust-pipe.

In KFie. 10 I show an engine ha,vuw a c=1n*crlczz'a
piston, [.HOUI(‘lGd with sliding vanes 20 and
fastened to the shaft 9° by means of the pin
10 and adapted to reciprocate upon and ro-
tate the shafr.
tened in casing,and 22is a tempmcrumfrheml
The sliding vanes 20 are mounted upon the

noses of The piston and butt against and en-
gage with the cam-shaped smfaee; on adja-
Steam or other expansive fluid
is allowed to enter the chambers 23, and ex-

panding tends to drive the piston 19 in the

direction indicated by the arrow X, the ex-
pansion of the steam or fluid being in the di-
rection indicated by the arrows X'
inlet and allows steam or live fluid to enter

the chamber behind the head 22 and acts to

keep the adjacent abutting noses and sur-
faces of the piston and heacds in contact.

the piston and a sliding vane 21’ forming a

24

is an inlet for live fluid, and ‘?5 18 an.outlet-
pipe for exhaustive fluid.
Fig. 12 is a diagram and shows a piston 19,

with a sliding vane 20’ forming a nose upon

nose upon the adjacent head 21, and pmwdes

single reciprocating and rotating

the pockets for the admission of live fluid and

the pockets for containing exhaustive fluid.
In Kig. 12 I show a ﬁllght modification in

dmﬂmmmanc form to the form shown in Fig.

11, The sliding vanes 20 beingplane on a line-
and having one spring 20’ to keep them nor-
- mally in cont.act with the cam-surfaces on ad-

jacent heads. Chambers 23 confain the live
fluid and chambers 23’ contain the exhaustive
flunid. '

Fig. 14 shows a complete engine having a

and two stationary adjacent héeads 27. 28 1s
a rotary-disk valve fastened to the shaft ¢
and is provided with the segmental grooves
or slots 29 and 30. The slot 29 engages with
the inlet-pipe 31 and the passage 39" in the

‘head 27.and admits steam to the pockets 32
through the ports 33 during one-half the

which I form four n

revolution of the piston 26.
gages with the exhaust-pipe 34 and with the
Slot 35 in the head 27, which connects with
the port 36 and is adapted to exhaust the
fluid from the chamber 37.

Fig. 16 shows a modification of Fig. 14, 1n
noses upon each adjacent

embodymﬂ' my principle, in which the plston 1 cam-—surfaee, thereby forming two series of

The arrow

The chamber becomes an exhaust- .

21 1s a stationary head fas-

piston 26

The slot 30 en-
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four pockets each upon each sideof the piston, | passage of the exhaunst through the port 55’

one series on each side of the piston being
adapted to contain live fluid and the other
series on each side of the piston being adapted
to contaln exhaustive fluid. |

In FKig. 17 I show a diagram giving the de-
veloped peripheral lines of the piston and
heads of Fig. 16.
live fluid, while the pockets 37 contain ex-
haustive fluid., The noses here shown on one
side of the piston are just passing the noses
on the adjacent head, and the action of the
live fluid in the pockets 32 drives the piston
26 in the direction indicated by the arrow X
until the said noses take the position shown
by the dotted lines, forming the pockets 33
for the admission of live fluid. The neses on
the opposite side of the piston are now pass-
ing the noses on the adjacent head. In this
form as well as in 1that shown in Figs. 14 and
15 the rotary piston reciprocates, while the
heads remain stationary.

In order that the heads may be guided posi-
tively and with as little friction as possible
in their movement in the casing 1, the satid
head 3 may be provided with angular slots 40
on opposite sides of the head, and contecal
rollers 41 may be inserted in said slots. The
said conical rollers pass through holes 42 in
the casing 1 and are loosely journaled on
steam-tight adjustable caps 43, covering said
holes. Additional antifrictional bearing for
the head in its rotary movements 18 provided
by the uxe of a eup 44, fitting over the outer
end of the head 3 and inclosing between said
head and cup in concentric circular grooves
in the same roller-balls 45, which receive the
first impact of the head in 1ts outward move-
ment. 46 is a grooved cam (shown in detail
in Fig. 25) secured to the shaft 9 nextv to the
cyvhinder-head 45'. Levers 47 are pivoted to
bhrackets 48 on the inside of cylinder-head 45/,
with oneendof said leversentering the groove
of the ¢cam 46 and the other end of the levers
provided with pins 49, which pass through
cuides in an inner flange 50 of the cylinder-
head 45" and enter holes 51 in the head 3 at
the time when it is necessary to lock said
head 3. The cup 44 is provided with an out-
wardly-extending hub 52, through which the
shaft 9 passes, so that the said hub resting
against the cam 46 will take the thrust.

The above-deseribed mechanism (shown in
Fig. 21) should be duplicated on the opposite
end of casing 1 when the opposite head has a
reciprocating motion,

Any antifriction-guide for the reciprocat-
ing heads may be nused to permit the needed
movement of said heads, no matter what the
torm of the heads or pistons may be.

In Figs. 21, 24, and 25 1 have shown an in-
let-pipe 53, governed by a valve or cock 54,
for the admission of live fluid to the chamber
behind the head 3 to form a cushion of ex-
pansive fluid to assist in driving tbe head.
Instead of the disk valve for regulating the

The pockets 32 contain

to the pipe 54 I way use a valve 55 in the
pipe 54°, and both valves 54 and 56 may be op-
erated bysuitableconnectionswiththeshaft9.

In ¥ig. 241 have shown a verysimple means
for guiding the reciprocating head 3. 57 is
acam mounted npon and secured to the shaft

9 and adjacent to the inner side of the cylin-

der-head 45. 58 is a cam engaging the cam
57 and formed as a port of the head 3.
Feathers or short strips 15 are secured to the
shell or casing 1 and engage in grooves 16 1n
the head and are adapted 1o allow the said
head to reciprocate, but not to rotate. The

cams o7 and o3 are adapted to give the proper
reciprocating motion to the reciprocating

head 3, thereby taking np the reciprocating
motion of the reciprocating ports.

In Fig. 25 I show a inodified form of lock-
ing device, the spring-lever 61 being pivoted
to a bracket 62 on the head 45" and the lock-
ing-pin 65 adapted to fit into a socket 64 in

the outer end of the head 3 and to enter the

said socket at a certain position of the head,
and thus lock the same until the cam 65 of

the cam disk 66 on the shaft 9 has raised the

pin 63 out of the socket 64, A tension-spring
67 hetween the ¢cylinder-head 45 and the head
3 provides means for pressing said head for-
ward wheun relieved of pressure from the op-

posite direction.

It 1s obvions that any of the constructions
described may be modified to suit various
purposes without departing from the spirit
of my invention. |

Various forms of valves may be emploved
to admit live fluid 1into the pockets. In Figs.
14, 18, and 19 I have shown a form of rotary
disk valve; but 1t is obvious that slide or ro-
tary valves could be used formed upon the
exterior of the casing and having proper con-
necting-channels leading into the pockets for
containing live and exhaustive fluid.

1t 18 also obvious that with slight modifi-
cations my principle may be adapted to be
used as an o1l or explosive-gas engine.

In the drawings I have shown engines in
which the piston rotates the shaft, while the
casing remains stationary; but the casing
may be allowed to revolve by holding the
shaft stationary. I have also shown in the
drawings a reciprocating piston; but if the
piston be securely held upon the shaft the
shaft mmay be made to reciprocate with the
piston, or it the shaft be held stationary the
casing will reciprocate, as well as revolve.
It is obvious then that an engine embodying
my principle may be made to make any ot

three distinet motions—viz., rotary, recipro-

cating, or rotary and reciprocating combined.
All the oblique faces for the heads and pis-

tous have been shown in the drawings as cut

radially; but they could be cut at an angle,

| or, if desired, be cut with arched faces.

It is obvious that an engine embodying my

"\

l principle could be made to act as'a pump if
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the pistons were driven by another engine,
or the reciprocating motion could be used to
actuate a c¢ylinder-pump.

Insome formsof the engine where thereis a
movable head the chamberformed behind the
head could be made to act as a pump, the re-
ciprocating head acting as the plunger in 1138
backward &nd forward movemendt.

The engines described are particularly
adapted for application to horseless car-
riages, where the engine could be placed di-

-1ectly on the dr wmn'-bhaft between the two

wheels of the vehicle, or for the propulsion

of bicycles, where the engine could be placed.

on the side of the driving-wheel between
the crank-hanger and the hub. This form of
engine is also adapted for cartridge-hoists on
board warships, for moving turrets, the pro-
pulsion of small boats, and can be placed with-

ina hoisting-drum orin any place where com-
pactness and efficiency are desired. |

What I claim as new is— |

1. In combination with the casing of an en-
oine, pump,orsimilarapparatus, a piston and
heads having cam -shaped contacting sur-
faces and noses, the piston and heads being
concentric with each other, and the adjacent
cam-shaped surfaces and noses being adapted
to contact and ride rotatably over each other,
forming two or more pockets on each side of
said piston adapted to receive live and ex-
hausted fluid, substantially as described.

2. In combination with the casing of an en-

gine, pump, or similar apparatus, a piston or |

pistons, reciprocating head or heads having

- adjacent cam-shaped contacting surfaces and

- noses adapted to rotatably ride over each-

40

45

other and form two series of pockets upon
each side of said piston, one series being
adapted to contain live fluid and the other be-
ing adapted to contain exhaustive fluid, and
means for admitting and exhausting said
fluid, substantially as described.

3. In combination with the casing of an en-
oine, pump, or similar apparatus, arotary re-
ciprocating piston, and stationary heads pro-

-vided with cam-shaped adjacent contacting

50

55

6o

surfaces and noses, the noses of cam-surface
upon said piston being adapted to ride over
adjacent surfaces and noses upon said sta-
tionary heads and form two series of one or

more pockets upon each side of said piston,

one series being adapted to contain live fluid
and the other series being adapted to contain
exhaustive fluid, and means for admitting
and exhausting said fluid, substantially as
described.

4. In combination with the casing of an en-
gine, pump, or similar apparatus, a piston or
pistons and reciprocating head or heads, hav-
ing cam - shaped abutting surfaces, sliding

vanes mounted in the abutting surfaces and

x , 659,675

' projecting

,'j'adapt'ed to engage and butt against thé ad-

jacent cam -surfaces, pockets formed upon

5. An engine comprising a piston havmg
projecting abutting surfaces upon both sides
and mounted upon a shaft, and heads having

adjacent abutting cam- shaped surfaces and

mounted within' a casing, the said piston be-

‘ing adapted to rotate and form pockets or:
| chambers on both sides of the piston for the

. each side of said plSt-OI] and adapted to con- .65

tain live and exhaustive fluid, and suitable
means for admitting and ethaustmﬂf fluid to
and from said pockets substantmlly as de-

sceribed. 1 :

70

75

admission of live fluid and also forming pock- .

‘ets upon each side of the said plston which
are adapted to contain exhaustive fluid, the
pressure of the fluid in said pockets actlng
to balanece the said plston qubstantla,lly as
described. |

6. An engine comprlsmg a plston ha.vmtr.
;mbuttlnn' surfaces upon both mdes
and mounted upon a shaft, and heads having
adjacent -abutting yleldmg cam-shaped sur-

faces and mﬂunted within a casing, the said

piston being adapted to rotate and form pock-

‘ots or chambers on both sides of the piston
_for the admission of live fluid and also form-

30

00O

ing pockets upon each side of the said piston

,whlch are adapted to contain exhaustive ﬂmd

the pressure of the fluid in said pockets act—
ing to balance the s.:ud plStOIl 9ubstantmlly

a8 descl ibed.

7. In an engine comprising a piston a.nd
heads with abuttmﬂ' surfaces inclosed within
a.casing, said plston being adapted to rotate,
and form pockets on each side of said piston
for admission of live and exhaustive fluid, th@
pressure of the fluid acting in oppomte di-
rections mmulta,neously on each side of said
piston; thereby causing the suspension of the
piston, substantially as described. |

8. An engine comprising a piston mounted

‘upon a shaft within a casing, said piston hav-;
ing projecting noses upon each side of said
piston and rotatably riding over projecting:
abutments; thereby forming a set.of two or

more pockets or chambers upon each side of

95

100

105

IIO
salid piston, one or more pockets of each set

being used for live fluid and the other of each '

set adapted to be used for exhaustive fluid;

thereby tending to balance the piston by the

action of the pressure of the fluid, substan-
tially as described.

In testimony that I clalm the foregoing as
myinvention I have signed my name, in pres-
ence of two witnesses, this16th day of Novem-
ber, 1897.

__FRED. W. JAEGER.

Witnesses:

KUGENIE P. HENDRICKSON,
A. FABER DU FAUR, Jr.
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