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To all whom it may concern:

- Be it known that I, Fraxg Freamine, of
TRomie, in the county of Oneida, in the State
of New York, have invented new and use-
ful lmprovements in Rotary Combustion-
Engines. of which the following, taken in
connection with the accompanying draw-
ings, is a Tull, clear, and exact description.
'I'his  invention relates to certamn im-
provements in rotary combustion, engines
in whieh liquid hiydro carbon and air or any
equivalent thereof is used as the explosive
mixtare. ‘

My main object is to produce a rotary
oas engine in which the explosive mixture
or -vas may be effectively compressed just
prior to ignition by providing a rotary
piston with a plurality of trailer wings
hinged -thereto and foldable .toward and
from each other and toward and from the

~ piston and operating in pairs in such man-

ner as to receive the fresh charge of live
gases when at their maximum position of
opening or separation and to gradually fold
the wings of each pair toward each other
to compress the intervening charge to the

- maximum degree when brought into posi-
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tion for ignition.

.Another object is to provide for the simul-

taneons admission, ignition and compres-

sion of a plurality of charges of the explo-

sive mixture at diametrically opposite sides
of the piston thereby rotating the piston
with a very much increased power and less
vibration, : C ’

Another object is to provide for the re-
currence of these simultaneous explosions
several times during each rotation of the
piston so as to impart a steadier rotary ac-
tion to the piston. :

Another object is to provide for the auto-

matic opening and closing of the inlet and

exhaust valves at regular predetermined in-
tervals of rotation of the piston and its

5 trailer wings .

Other objects antl uses relating to spe-
cific structural elements of the engine will
be brought out 11 the following description.

In the drawings—Figure 1 is an end eleva-
tion of a rotaryengine embodying the various
features of myinvention. - Fig.21sa sectional
view of a portion of a cylindershowing an, end

view of one of the wings and oiling means.
therefor, and also showing the end

earings
and groove by which the ‘trailing

the wings. are

énds of
held against the inner side,

of the cylinder. Fig. 3 is a sectional view
through one of the hinge connections be-
tween one of the wings and piston showing
the spring take up for the wing. Fig. 4
is a perspective view of one of the roller
bearings at the outer end of the wing. Fig.
5 is a perspective view of the detached pack-
ing rings adapted to encircle the collar
shown mm Fig. 4. Fig. 6 is a transverse
vertical sectional view of the engine show-
ing the piston and folding wings in ele-
vation. Ttig. 7 is a longitudinal vertical
sectional view through the center of the
engine parallel with the shaft. Figs. 8 and
9 are detail sectional views taken respec-
tively on lines 8—8 and 9—9, Fig. 1.

In carrying out the objects stated, a hol-
low shell of cast metal or other suitable ma-

‘terial is constructed to form two similar

merging cylinders —1— and —1’— having
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intercommunicating -chambers —2— and

—92— in which_is movable a piston —3—
having a series of in this instance four
trailer wings, —4, —5, —6— and —7—.
The cylinders ~—1— and —1’— are pro-
vided with inner curved bearing faces —8—
which although circular throughout nearly
their entire length are eccentrically disposed
with reference to and at opposite sides of
the axis of the piston —3— and intersect
each other above and beneath said axis thus
contracting the central portion of the shell
and forming what may be termed compres-
sion points —9— at diametrically opposite
sides of and equi-distant from the axis of
the piston —3— at which compression points
are located suitable spark plugs 10. These
compression points —9— and spark plugs
—10— are located at opposite sides of a ver-
tical line drawn through the axis of the pis-
ton —3— to cause the simultaneous compres-
sion and ignition of the compressed- gases
immediately- upon being exposed to ignition
by the spark plug. These cylinders —I1—
and —1’— are provided with opposite fuel
inlet ports —12— and —12'~ and opposite
exhaust ports —13— and —13’— the fuel
inlet ports being located in close proximity
to but at one side of their corresponding
spark tplugs —10— in the direction of rota-
tion of the piston indicated by arrow —a—,
Fig. 6. ' :
Communication between the source of fuel
supply and interior of the cylinders —1—
and —1’— through the fuel inlets —12—
and —192’'— is controlled by suitable valves
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—15— which are rendered self-closing by
external springs —16— and are opened
against the action of said springs by suitable
mechanism as levers —17—, plunger rods
and cams —19— best seen in Figs. 1
and 7, said cams being secured to a shaft
—20— upon- which the piston —3— is
mounted, the gases being under pressure at
the inlets. - :

The exhaust ports —18— and —18'— are

- located in substantially the same horizontal

plane as and at diametrically opposite sides

~of the axis of the piston —38-— and commu-
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faces of the wings —4—, —5—

nication through these ports between the in-
terior of the cylinders and atmosphere is
controlled by suitable valves —22— which
are rendered self-closing by external springs
—23— and are adapted to be opened at reg-

‘ular  predetermined intervals by levers:

—24—, plunger rods —25— and cams —26—
the latler being secured to the shaft —20-—
i close proximity to the eams —19—.
The piston —8— which is substantially
square or rectangular in cross section is lo-
cated centrally within the shell or casing at
the junction of the ecylinders —1— and
—1’'— and is rigidly secured to the shaft
~—20— which in turn is journaled in suit-
able bearings —27— in the opposite ends or
heads —28— of the main shell or casing,
said Leads being removable to permit access
to the interior of the cylinder and enables
the curved bearings —8— to be accurately
milled.  These heads are formed on their
inner faces with grooves —29— which are
parallel with the bearing faces —8— and
merge with each other at the junction of the
cylinders and serve to receive suitable rollers
~—30— projecting laterally from opposite
§-—, —6— and
—T— to hold the extreme outer ends of said
wings in contact with the bearing faces

—8— ; ’
The distance between. the compression
points —9— above and beneath ‘the piston
—3— is considerably less than the horizon-
tal distance between opposite sides of the
bearings —8— and therefore by making the
grooves —-29— parallel with the bearings
—8— and cngaging the rollers —30— of the
wings in said grooves, it is evident that said
wings will be folded toward and from ad-
jacentnsides of the piston as the latter is ro-
tated. _ : '
As previonsly stated, I provide a series of
in this instance fowr wings, —4—, —5—,
—6— and —7— corresponding to the num-
her of sides of the piston —3— each wing
being hinged at —83— to one corner of the
piston while its remaining portion is free to
move toward and from the adjacent side of the
piston. Kach side of the piston is therefore,
provided with a folding wing hinged there-
to and coacting therewith to receive and

compress the live gases preparatory to igni-

941,587

tion, each folding wing concting with the

next succeeding wing to effect the same ve--

sult as the piston with the wings thercon is
rotated.

The outer or.trailing end of eacl wing is
provided with a bearing section —f0—
which is spring-pressed outwardly into en-
gagement with the bearings —8— by flat
springs —41— which are interposed between
the bearing sections —40— and adjacent
face of the main body of the wing and are
preferably let into snitable recesses in the
mner faces of the bearing sections —40—

- to protect them from excessive heat and

products of combustion as

X Dest seen in
Fig. 7. '

The hinged ends of the wings and por- -

tions of the piston to which they are at-

70

tached are recessed into each other in the

manner shown in Fig. 3 so that a portion
of the wing is interposed between opposed
ears —42— on the ends of the piston while
other portions of the wings overhang the
outer faces'of the ears —42— to gnard as
far as practicable against leakages of {he
live gases at the joints, the ears —42— serv-
ing to receive the hinge pins —83-— which
are passed through suitable apertures in the
intervening portion of the wings, the hinge
joint being made additionally tight by the
use of flat springs —43— which ave ar-
ranged in suitable recesses in the adjacent
portion of the piston and exert a spring
pressure against the inner faces of {he
hinged ends of the wings. ‘

The rollers —30— which are mounted
upon suitable studs or bearings on opposite
sides of the trailing ends of the wings and
ride in the grooves —29— are provided with
split packing rings —44— as shown in Fig.
5, said_packing’ rings encircling the inter-
mediatg portion of the rollers —80— .and
are formed of spring metal tensioned to
open and thereby maintain a practieally
tight joint between the rollers and grooves
in which they ride to preveni undue escape
of the gases at such joints.

In.Fig. 6 T have shown the opnosite pairs
of wings in position for effecting a maxi-
mim compression of the live gases between
them, the space between each pair of wings
being exposed to the spark plug ready for
ignition of the compressed gases, the igni-
tion of the compressed gases between hoth
pairs of wings being simultaneous and ef-
fected by ‘any well known mechanism for
producing simultaneous sparks at the plugs.

When the piston and wings are in the po-
sition shown in full lines in Fig. 6, the tnel
inlets and exhaust valves ave closed in which
position the compressed gases are ignited and
the -expansive force of the exploded pases
exerts a lifting peower upon the wings —4-—
and —6— thereby gradually unfolding or
opening the wings which lie close to the ad-
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facent sides of the piston, and this power op-

erating to unfold or open the wings —4—

and —6— eauses the bearing sections —40—
to ride against the eccentric bearings —8—
while the rollers —80— riding in the grooves
—99— keep the free ends of the wings in
contact with the bearing faces —8—. This
opening of thewings —4— and —6— against
the bearings —8— effects a forward rotary
movement of the piston in the direction of
opening of the wings, the spaces between the
wings —4— and —5— and also between the
wings —6— and —7— gradually increasing
until the advance wings are open to their
maximum degree, the enlargement of the in-
tervening space permitting the gases to ex-
haust at a comparatively low pressure. As
the piston —3— continues to rotate through
practically a quarter revolution or at about

the same timethat the contact sections —40—

of the wings —4— and —6-— reach or just
begin to uncover the exhaust ports —13—
and —18’—, the exhaust valves —22— are
opened by the cams —26— through the me-
dium of the rods —25— and levers —24—,

. said valves being immediately closed by the

30

35

40

springs —23— as soon as the contact sec-
tions —40— of the wings pass the exhaust
ports to the position shown by dotted lines in
Fig. 6. Tn this position, the wings —4—
and —5— and —6— and —T7— between
which the gas was previously compressed are
separated to their maximum degree and the
intervening spaces are registered with the
fuel inlet openings at which time and dur-
ing a further partial revolution of the piston
the fuel inlet valves —15— are opened by
the cams —19— through the medium of the
rods —18— and levers —17-—, thus allowing
fresh charges of the explosive mixture to
enter between the advancing wings —4—
and —5— and also between the wings —6—
and —7— when in the position shown by

~ dotted lines in Figs. 1 and 6.
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-The cams-—19— are so constructed and
timed as to hold the fuel inlet valves open
while the wings —4— and —6— are passing
from the position shown by dotted lines to
the  positions . previously occupied by the
wings —5— and —7— shown by full lines
in

- device not shown, after which the fuel inlet

" 85

valves —15— are closed by their springs

—16—, the exhaust valves being also closed.

© During this partial rotation of the piston
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and wings carried thereby from the position

shown by full lines to the position shown by

dotted lipes, the wings —4— and —7— and
also the Wings —5— and —6— gre coacting

in pairs to compreéss the live gases previously

introduced between them and as soon as they
approach their maximum compréssing posi-
tion_ they:will be’ ir"the ;same sgpo'sltion "as

‘the grooves —29— and rollers —30— rid-
‘ing therein.

ig.' 6- during which time the explesive
‘mixture is introduced through, the open in-
lets under pressure by any suitable pressure.

a8

those shown by full lines ready to ignitc the
intervening comnpressed charges of the ex-
plosive mixture, so that each wing coucts
with' the .one succeeding it to compress the
gases and at the same time coacts with the
one preceding it to form a larger chamber
for the reception of the live gases so that
four double explosions occur during each
revolution of the piston or in other words
two simultaneous explosions accur as each.
side of the piston with the compressed wings
thereon is brought into alinement with the
spark plug.

The axial length of the piston and wings
is' substantially equal to the distance be-
tween the inner faces of the opposite heads
92— of the cylinder to form a running fit
therewith. -

"The distance between the compression

_points —9— at the junction of the cylinders

—1— and —1"— is substantially equal to
the combined diametrical width of the pis-
ton and opposite wings when the latter are
folded against the adjacent side of the pis-
ton but the distance horizontally through
the axis of the piston between the opposite
bearing faces —8— where the exhaust ports
—13— and —18"— are located is substan-
tially equal to the combined diametrical
width of the piston and transverse length
of the wings when unfolded so that as the
piston is rotated the wings will be folded
against its opposite sides when riding past
the compression points ~~9— and will be
unfolded or extended to their maximum
opening when passing the exhaust ports, the

contact sections —40-— of the wings being

held against the eccentric bearing faces
—8— during such rotation of the piston by

In order to permit the packing rings -
—44 — to be conveniently removed and re-
placed when worn, I provide the heads —2-—
with suitable openings which are normally
closed by plugs —d4—, the openings in
which the plugs are located being in cir-
cumferential alinement with the travel of
the packing rings and, therefore, in aline-
ment with the grooves —29—.

+Each of the cams —19-— and —26— is
provided with two diametrically opposite
sets or pairs of cam tecth, those of each pair
being arrapged at substantially right an--
gles to those of the other pair so as to open
the fuel inlet valves and exhaust valves as
each side of the piston with the wings there-
on is presented at a given point in the ro-
tation of the piston. For example, all of

| the valves are closed at the time of ignition

of the compressed charge which takes place
immediately after each of the wings passes
the spark plugs or compression points. —9
and the'exhaust..valves are opened while

-éach wing is passing its exhaust port and the
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fuel inlet valves arc open through a short
arc of revolution of each wing after it leaves
the exhaust port, but close before such wing
reaches the compression point —9— or
spark plug. ,

The entire shell inclosing the piston and
its trailer wings is provided with a suitable
water jacket —o3— and the interior bear-
ings for the wings are lubricated ‘from suit-
able oil cups —56— having valve stems
—b7— which project through suitable aper-
tures in the shell into the path of the con-

‘tact sections —40— of ‘the wings, each con-

. tact section acting upon the valve stem
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—57— tfo ‘open- the oil valve which is self-

closing by a suitable spring —58— shown

by dotted lines in Figs. 1 and 6, the other
oil cup as —60— shown at the left of Figs.
1 and 6 communicating with {he inferior of
said shell through a suitable conduit —6i—.

In order to make the shell practically gas
tight, suitable packings 62— of copper
are placed between the heads —2'- and ad-
jacent faces of the shell.

What I claim is: N B

1. In a rotary internal combustion erigine,
a rotary piston, trailer wings hinged to the
piston, a cylinder having merging piston
chambers eccentric to the piston and each
having an inlet port and an exhaust port,
self closing valves for said ports, means to

¢

" open said valves,igniting devices, and curved
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bearings also eccentric to the piston for en-
gaging and moving the wings to and from
sald piston. .

- 2. In a rotary internal combustion engine,
a rotary piston, a cylinder having merging
piston chambers and curved inner bearing
Taces eccentric to the piston, each chamber
having an inlet port and an eshaust port,
self closing valves for said ports, means for
cpening said valves, spark plugs in op-
posite sides of the cylinder, trailer wings
hinged to the piston, and means for holding
said wings in contact with said bearing faces
as the piston is rotated and for rocking the
wings toward the piston as they approach

: -the spark plug. -
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- 3. In arotary internal combystion engine,
a rotary piston, trailer wings hinged to the
piston, a cylinder baying merging piston
chambers and curved inner bearing faces
eccentric to the piston, each chamber having
an inlet port and an exhaust port, self clos-
ing valves for said ports, means for opening
sald valves at regular intervals, means for

- holding the trailing ends of the wings in
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contact with said bearings and for moving
them towdard and from the piston as the
Jatter is rotated, and igniting devices in the
cylinder located where the chambers merge.

4. In a rotary internal combustion engine,
a rotary-piston, trailer wings hinged to the

“piston, a cylinder having merging piston

chambers and curved ‘beatings eccentric to

. 941,567

the piston, each chamber Liaving an inlet
‘port and an exhaust port, the piston being
located at the junction of said chambers,
“separate self-closing valves for said ports,
means to hold the wings against said bear-
ings as the piston is rotated, whereby the
wings are rocked to and from the piston,
means for opening each pair of inlet valves
and each pair of exhaust valves at regular
but at different intervals during the rota-
tion of the piston, and separate igniting de-
vices_in opposite sides of the cylinder.
5. In a rotary internal combustion engine,
a rotary piston, trailer wings hinged one in
advance of the other to and arvound said pis-
ton, a cylinder having merging piston chani-
bers eccentric to the piston and in which the
piston and wings rotate, each cylinder hav-
ing an inlet port and an exhaust port, sclf
closing valves for said ports, opposite spark
plugs at the junction of the chambers, means
for successively moving the wings toward
the piston as they approach the spark plugs,
means for opening the exhaust valves while
each wing is passing the exhaust port and
means for opening the inlet valves just afier
each wing has passed the exhaust port.
6. In a rotary internal combustion éngine,
a cylinder and a rotary piston centrally
mounted therein, said eylinder having oppo-
site merging chambers cceentric to the pis-
ton, each chamber having an inlet port and
an exhaust port, self closing valves for said
ports, means for opening said valvesat regu-
iar intervals, wings hinged one in advance
of the other to and around the piston and
bearing against the interior of the cylinder,
means for holding the wings in contact with
said eylinder, whereby they are moved to
and from the piston as the latter is rotated
to receive and compress an explosive mix-
ture, and means to ignite said mixture,
7. In a rotary internal combustion engine,
a rotary piston, wings hinged to the piston
one in advance of the other, a cylinder in-
“closing the piston and wings and having
merging piston chambers and bearings for

| the wings, said chambers and bearings be-

ing eccentric to the piston, each chamber
having an inlet port and an exhaust port,
normally closed valves for said ports, ig-
niting devices close to the inlet ports, means
for holding the wings in engagement with
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said bearings as the piston is rotated, means

for opening the exhaust valves as each wing
crosses the exhaust port, and means for open-
ing.the inlet valves during the travel of the
“wings between the exhaust port and inlet
port. '

8. In a rotary internal combustion engine,
a cylinder having merging piston chambers,
a rotary piston at the junction of said cham-
bers, said chambers being eccentric to the
piston and -each provided with an inlet port

~and an exhaust port, the nilet ports heing
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located at ‘diametrically opposite sides of
the piston and equal distances from their
respective exhaust ports, self closing valves
for said ports, means for opening said
ralves, trailing wings hinged to the piston
one in advance of the other, means for mov-
ing the trailing ends of the wings toward
and from the piston as the latter is rotated
and igniting devices located at points in the
c¢ylinder where the wings approach near-
est to the piston.

9. In a rotary internal combustion engine,
a rotary piston, wings hinged to the piston,
a cvlinder inclosing the piston and provided

5 with merging piston chambers eccentric to

said piston, each chamber being provided

- with an inlet port. and an exhaust port, self-
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closing valves for said ports, the inlet ports
Leing located at diametrically opposite sides
of the piston and equal distances from the re-
spective exhaust ports, means for opening
said valves, spark plugs located in proximity

_to the inlet ports, and means for moving the

trailing ends of the wings toward the piston
as said wings approach the spark plugs.
10.-In a rotary internal combustion engine,
a rolary piston; » cylinder having opposite
piston chambers eccentric to the piston and
each provided with an .inlet port and an ex-
haust port, self-closing valves for said ports,
trailer wings hinged to the piston, means
for moving the trailing ends of the wings

. toward and from the piston as the latter is

rotated, igniting devices located at points in
the cylinder where the wings are moved
nearest to the piston, means for opening the
exhaust valves while the wings are passing
the exhaunst ports, and additional means for

&S

opening the inlet valves just after the wings
have passed the exhaust ports.

11. Inarotary internal combustion engive,
a rotary piston, wings hinged to the piston

‘one in advance of the other, a cylinder in-

closing the piston and wings and provided

_with merging piston chambers eccentric to

said piston, each chamber having an-inlet
port and an exhaust port, self closing valves
for said ports, means for opening the ex-
haust -valves while the wings are passing
the exhaust ports only, and vaf% ditional nteans
for opening the-inlet valves for a.short in-
terval just after the wings have passed the
exhaust ports. '

" 12. In arotary internal combustion engine,
a rotary piston, wings hinged to the piston
one in advance of the other, a cylinder in-
closing the piston and wings and provided
with merging piston chambers eccentric to
the piston, each chamber having an_inlet
port and an exhaust port, spark ?lugs in the
cylinder at diametrically opposite sides of
the piston and at the junction of the merg-
ing chambers, self-closing valves for said
ports, ‘means for moving the wings toward
the piston as they approach the spark plugs
and also for moving the wings away from

10

45

60

65

the piston as they approach the exhaust -

ports, and means for opening the inlet valves

and exhaust valves at regular predetermined

intervals. ' :
In witness whereof T have hereunto set iny

hand this 23d day of April 1903,

- FTRANIK FLIMING,
Witnesses: Co

T T Cuoase,

Charonine Motorwack,
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