P1-

4y e

988,938.

2

Uptrees 55

38.30{}31/'0%

C. J. HUBBARD.

ROTARY ENGINE.
APPLICATION FILED MAR. 7, 1910.

10—

Patented Apr.4, 1911,

2 SEEETS-BHEET 1.

S Y
SIAN

= ———— e ———— -

THE NORRIS PETERS CO, WAZVING1ON, 8. €

_Lrvverctor:
CAMA } Hokdrand

g iy




C. J. HUBBARD.
ROTABY ENGINE,
' : ) APPLICATIOX FILED MAR. 7, 1810.
988,938, | Patented Apr. 4, 1911.

2 SEESET8—8HIET 2.

o SN
®
ey A
R .:--‘.5?..\;\\'![!{ l

O/

T7evverdlor:

Chorkin g.z&mm,
| Homy }.Lf“l{u-

Wilrresses:

Ié 34??(40%

THE NORRIS PRTERE CH., WALNINGION. 8. €.




10

20

30

§

; o=
5 35
¢

N

Y

H

10
]

3

H

,’”

i

4
I -
; 45
i

1

50

Citd

et

e

UNITED STATES PATENT OFFICE.

CHARLES J. HUBBARD, OF KANSAS CITY, MISSOURL

ROTARY ENGINE.

988,938.

To all whom it may concern:

Be it known that I, Cirarres J. Hunsany,
of Kansas City, in the county of Jackson
and State of Missouri, have invented certain
new and useful Improvements in Rotary
ngines, of which the following is a speci-
fication, reference being had to the accom-
panying drawings, forming part thereof.

This invention has reference to improve-
ments in rotary cngines having series of
prime movers adapted to be driven by clas-
tic fluid and comprising two members, <. ¢
a primary and a secondary or annular mem-
ber rotatable conjointly about different axes.

The object of this invention is to so con-
struct a rotary engine that the actuating
mechanism or primary member thercof may
be balanced with respect to the driven cle-
ment, whereby vibration of the engine is
reduced. %

Other objects of the invention will appear
from the following description.

"The invention consists in the peculiar fea-
tures of couslruction and combination of
parts as shall hereinafter be more fully de-
seribed and pointed out in the claims. '

Figure 1, represents an_end view of the
improved rotary engine. Fig. 2, represents
a partial sectional view of the engine taken
on line 2—2, Fig. 3. Tig. 3, represents a
partial sectional view taken on line 3—3
Fig. 2. Fig. 4, represents a sectional de-
tail view, taken on line 4—4, Fig. 3, show-
ing the manner in which the primary mem-
ber is pivotally connccted to the amnular

member.

Similar numerals of reference designate

corresponding parts thronghout.

In carrying this invention into practice, in
its preferred construction, I provide a frame
having the side members 5 and 6, herein
shown as verlieal, connected by the shafts 7

and S on which are rotatively mounted the

respective rollers 9 and 10, _
Journaled in bearings of the frame mem-
bers 5 and 6 is the shaft 11 having the pul-
ley 12, at one end, and the u=nal -collar 13
at the other end. This shaft 11 extends
through and supports the fluid delivery and
exhaust member 14 having the inlet cham-
ber 15 and the exhaust or outlet chamber
16 which are connected, by the channels 17
and 18, respectively with the segmental
grooves 19 and 20 formed in the periphery
of the contracted extension 21 of said mem-
ber 14, the material between the ends of said

Specification of Letters Patent.

Patented Apr. 4, 1911,

Application filed March 7, 1910. Serial No. 547,747,

grooves 19 and 20 forming the cutoffs 22 and
23, Elastic fluid, under pressure, is sup-
plied to the chamber 15 through the pipe 15
and the exhausted gases are conveyed from
the chamber 16 through the pipe 16°.
Keved te the shaft 11 is the hub 24 which
at one end has the chamber 25 into which
the contracted exiension 21 of the member
14 extends.  The primary member or prime
mover member 26 is formed in part with the
hub 24 and is furnished with a series of ra-
dially extending eylinders 27, 27, open at
their outer ends and having at their inner
ends ports 28, 28 formed in the hub 24 and
communicaling with the chamber 25 at
points in line with the seemental grooves 19
and 20 of the contracted extension 21 of
member 11 At equal distances around the
periphery of the member 26 are pairs of ears
99, 29 furnished with pivets 30, 50 on which
Tinks 1. 31 ave pivotally mounted, said links
being also pivotally mounted on the studs
9910 mounted on the annular rolary mem-

o). ehily

her or ring 33, which is supporied between
rollers 9 and 10, Freely slidable in the eyl-

inders 27, 27 are the pistons 21, 34 having
sivoted piston rods 33, 33 each of which at
1ts outer end, is pivotally conneeted with the
ring 33, '

It is to be noficed that the ring 33 rotates
abont axis « which is cecentrically disposed
with relation to the axis of the shaft 11 and
that this offset of the axis # from that of
caid shaft 11 equals the distange between
the axes of pivots 30 and 32 which would
represent the throw of the crank of an ordi-
nary reciprocating engine, while the thrust
of (he piston rods on the ring 33 is resisted
by the roller 10 and its shaft 8.

As shown in Tig. 3 of the drawings, cyl-
inder 27 is receiving steam or other elastic
fluid, wnder pressure, {hrough its port 28
from the groove 19 of the molive fluid de-
livery member 11 and the piston 34, of said
cylinder. moving outward, under pressurc
of the fluid, exerts an oulward thrust, by
means of the piston rod 33 on the rotary
ring 33, at an angle to the radius of said
rotary ring. As such outward thrust is re-
sisted by roller 10 which rotates frecly, rota-
tion of ring 33 in the dircction of the arrow
is offected. . As the cylinders move from po-
sition of cylinder 27* to that of 27° the
thrust of {he piston rods continues to he
exerfed at an angle to the radius of ring
33, such angle being measured by the angle
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that would he shown in TFig. 3 by lines
drawn through the axes of the two members
and mecting in the center of the ounter piv-
oted connection of the conneeting rods. The
force of the outward driven pistons will be
exerted rotatively during the half revolu-
tion; that is, while said angle is maintained.
In such forward rotation movement of the
ring 33, in the direction indicated by the
arrow in Fig. 3, the member 26 is drawn in
the same direction by the links 31, and the
shaft 11, to which the hub 24 of said mem-
ber 26 is keyed. is driven. s the ports 2§,
98 of {he respective cylinders move in suc-
cession past the wall or cut oftf 23 the mo-
tive fluid supply is cut off from said poris
and, immediztely thereafter, said ports are
brought into communication with the outlet
aroove 20 which reccives the exhausted gases
from said ports in succession as the pistons
are forced mto their cylinders by reason that
the path of movement of the ring 33 at the
exhaust side is nearing the axis of the mem-
ber 26 until the ports 28 are brought, in
succession, in line with the wall or cut off
92 of the motive {fluid supply chest formed
Ly the contracted portion 21 of members 14

It should be noted that the ring 33, be-
ing pivotally connccted by links with the
primary member 26, which revolves on a
fixed axis, the revolution of the ring 33 upon
another fixed axis, is sccured by confining
the ring 33 in such manner that it cannot
be forced in either direction upon a line
that is at a right angle to the common plane
of the two axes.. The method of such con-
finement herein shown is by means of the
rollers 9 and 10, but I do not thus limit my-
self, '

“While I have herein deseribed a prime
mover member particularly adapted for op-
eration by steam or other clastic fluid, sup-
plied from a source exterior to the engine, it
1s obvious that the cylinders may be ar-
ranged for the internal combustion of fuel.

It is to be noted that the links 31, 31, are
always parallel to each other and to the
median line of said member 26 and ring 33,
drawn through their axes, whereby the ac-
tion of said links is to balance each other.

ITaving thus deseribed my invention I
claim as new and desire to secure by Letters
Patent—

1. A rolary engine comprising a primary
member including a plurality of fluid pres-
sure operated pistons and piston rods piv-
otally connected at their inner ends to the
pistons, a shaft extending through the pri-
mary member and projecting from each stde
thereof, bearings for the projecting ends of
said shaft, an annular member surrounding
the primary member and having itsaxis par-
allel to and off-set with respect to the axis
of the primary member and further having
the outer ends of the piston rods pivotally-

)
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connected therelo, links having their ends
conneeted respectively to and overlapping
said members and independent of the piston
rods and disposed for seeuring the rotation
of the annular member synchronously with
the primary member on a fixed axis, and
friction reducing devices bearing against
oppuosite sides of the aunular member and
so disposed as Lo prevent the rotation of the
axis of the avnular member about the axis
of the primary member and further con-
fining the annular member in the plane of
the thrust of the pistons in two directions
at right angles to the longitudinal direction
of the links.

2. .\ rotary engine comprising a primary
wmember including a plurality of fluid pres-
sure operated pistons and piston rods piv-
otally conneeted at their inner ends to the
pistons, a shaft extending through the pri-
mary member and projecting from each side
thereof, hearings for the projecting ends of
said shaft, an annmular member surrounding
the primary member and having its axis
parallel {o and off-set with . respect to the
axis of the primary member and further
having the outer ends of the piston rods
pivotally-connected thereto, bearings car-
ried by the primary and annular members,
and with the bearings of one member in
close proximity to the bearings of the other
member. links pivotally-connected at. one
end to the bearings of the primary and at
their other ends to the bearings of the an-
nular member and independent of the piston
rods and disposed for securing the rotation
of the secondary synchronously with the
primary on-a fixed axis, the bearings for
said links being extended in two directions
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so that the bearings and the wear upon them 103

will be at all times true and central, and
friction reducing devices bearing against
opposite sides of the annular member and
so disposed as to prevent the rotation of the

axis of the annular meinber about the axis 1190

of the primary member and further con-
fining the annular member in the plane of
the thrust of the pistons in two directions
at right angles to the longitudinal direction
of the links.

3. A rotary engine comprising a shaft, a
hub keyed to said shaft intermediate the
ends thercof, a primary member surround-
ing said hub and including a series of cylin-
ders radially disposed with respect to and
secured to the hub, said primary member
further including pistons mounted in said

evlinders and piston rods pivotally con-
neeled to the pistons, means ior supplying
and exhausting motive.fluld ta.and from_the
cylinders through.the hub, an annular mem-
ber-sirronnding the primary member and
having ils axis parallel to and off-set with -
respect to the shaft, means for pivotally-
connecting the pision rods to said annular
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] member, outwardly extended bearings car- | ing transversely with respect to the axis of 10
: ried by said primary member and inwardly | said annular member and shaft, and revolu-
' extended bearings carried by said annular | ble bearings engaging the periphery of said
' memb(}r z;nd in close prox‘imlty t((>1 tll;.e bear- | annular member.
5 ings of the primary member, said bearings ‘

pf;;*manentlyl extending in parallel plang,s, ' CHARLES J. HUBBARD.
_ links having their ends pivotally eonnected Witnesses: '
] upon the extended bearings of said members H. J. MiLLEr,
) and permanently disposed in planes extend- F. E. F11zGERALD.

Copies of this patent may be obtained for five ceats each, by addressing tlie “ Commissioner of Patents,
‘Washington, D. C.”
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