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' This invention relates to rotary engines

~ . and has for its object the provision of a de-

vice which includes a plurality of arcuately

shaped -cylinders contained in the rotor

- 5 which are operated through oscillating arms,

‘the arms in turn being controlled by oscil-

lating levers carrying rollers that move in
cam tracks. - . s '

A further object of the invention is the

10 provision of a rotary motor in which the

- rotor is driven by pistons mounted in arcu-

ately shaped cylinders with the reciprocation

of the pistons Leing controlled by the cam

arrangement actuated cooperatively through

15 cam tracks carried by both the stator and the
rotor. . N ‘ _

This invention will be best understood
from a consideration of the following de-
‘tailed description, in view of the accompany-

20 ing drawing forming a part of the specifica-

tion; nevertheless it is to be understood that

the invention is not confined to the dis-

_closure, being susceptible of such ‘changes’

. and modifications which shall define no ma-

adjacent their peripheries with spaced alin-
ing chambers 12 of water jackets and the sec-
tions are secured together by means of bolts .
13. The inner abutting edges of the housing, .
-as shown at 14, have a tongue and-groove 60.
formation in order that the sections may be -
fitted water-tight- and gaskets may be ap-.
plied to the interfitting edges as is well
known. Each_gection of the shell has incoz-
porated therein a chamber 15 or 16 which en- 65
cireles the section of the housing and which

is in communication, by means of passages
17, with an annular chamber 18. The cham-
ber 18 is in communication with the cham--.
bers 12 through passages 172 while the cham- 70
ber 16 is in communication, with an annular
chamber 20 in a pair of complementary in- . .
terfitting rings 21 and 21%. The rings are
L-shaped in cross section and ring 21* 1s pro-
vided with a groove 20° into which. is re- 75
ceived the periphery of one of the circular
flanges of ring 21... The portion of the.hub

31 adjacent the ring 21* 1s provided with a
socket adapted to receive pins 23 formed on-

25 terial departure from. the salient features of the ring 21* for locking said ring to the hub. 80

o I

" the invention as expressed in the appended

- - claims.

In the drawings: | '
| - Figure 1 is a longitudinal vertical section
30 of the rotary engine taken along the line
11 of Figure 2. ' ‘ _
. ‘Figure 2 is a transverse vertical section
taken along.the line 2—2 of Figure 1.
Figure 3'is a longitudinal vertical section
35 taken along the line 3—38 of Figure 2.
 Figure 4 is a section taken along the line
4—4 of Figure 1.. ‘ ; .
- Figure 5 is a vertical section showing the
detail of the cylinder and piston, and the ar-
40 rangement of the spark .plug. B
- Figure 6 is a view in perspective of a
rocker bar and.the associated pistons. "
Figure 7 is a view in gerspective of oscil-
lating guide arms pivoted on the rocker bars.
. Figure 8 is atransverse vertical section
through the chamber which supplies. cooling
water. i : :

Figure 9 ‘is ‘an - enlarged detail section

T
ol

“taken at right angles to-the section shown in

50 Figure 5 and disclosing a spark plug of each

cylinder.. ~ : .

"~ Referring more particularly to the draw-
ings, 10 and 11 designate the two sections of
the housing of the motor and which com-

55 prises a stator. These sections are pravided

“Pins 29* are passed through perforatiohs in
the cooperating rings 21 and 21* for lock-
ing said rings together whereby the rings
will be revolved with said hub and shaft 22.
The upper portion of the chamber 18 is 85
‘connected with a pipe 24 which in turn is
in communication with a radiator (not
shown). The complementary formed rings
.95 and 26 form an annular chamber 27 which
is in communication with an intake pipe 24%, 90
leading from a source of water under pres-
- sure such as a pump (not shown) and driven
by the engine. .These ring sections are
similar to the ring sections 21 and 21* and
are secured together and to a hub section 32 95
by the respective pins 22* and 23." .
- The shaft 22 is mounted in bearings 29
carried by thé Sections 10 and 11 of the
‘housing. Keyed to the shaft 22 as shown .
at-30 are the pair of spaced hubs 31 and 32. 100
" The hub 32 is formed integrally with a plate
33 of the rotor. while hub 31 is forfned in-
tegrally with a plate 84. The plates are so
‘spaced from each other at the center of the
rotor that a chamber is provided for a pur- 105
ose” which will be presently explained.
%ach- plate 33 or 34 at its periphery is
" formed with a lateral annilar riIIJJ 35 adapted
to be seated within  a "correspondingly
formed annular groove in the Eortions 36 110 -
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of the housings 10 and 11, the portions 36
being located within the chamber 18 of the
cooling system. " .
It will also be noted that the portion of the
sections 10 and 11 of the housing is cut
away -as- shown at 37 complementary to the
outer curved wall of the bosses 81 and 32
so that the bosses will be neatly received by

such sections 10 and 11 of the housing. The.

ribs 85 of the plates 33 and 84 are provided
with semi-cylindrical and arcuately shaped
passages 88 in which are fitted at spaced
intervals arcuately shaped cylinders 89.
The bottom of the passage 38 1s formed by
inward extensions 40 and 41; from the
‘respective plates 33 and 84 the meeting edges
of such extensions having a tongue and
groove formation as shown at 42 to seal the
bottom of the passage. The upper portion
‘of the groove is likewise formed by inturned
arcuately shaped extensions 43 and 44 pro-
vided with annular ribs 45 having a tongue
and groove formation as shown at 46 for

~ sealing the plates 33 and 84 adjacent their

30

40

5 peripher:es.

The ribs are received within a
groove 47" in the sections of a split ring
47 which is riveted or bolted together as
shown. The split ring 47 is received with-
in annular cooperating grooves 48 formed in
the portions 36 of the sections 10 and 11 of
the housing and. extend entirely around the
housing ‘and revolve in said tracl or groove
48. The portions of the ring 47 L ~tween the
cylinder is provided with a slot 148. An
annular track 10* formed in the housing or

cooperating sections 10 and 11 of said hous-.

ing is located outwardly from groove 48 and
is for a purpose to be presently described.

When the rotor is revolved the ribs 35
and the ring 47 will ride in their respective
grooves in which they are incorporated in
the sections of the housing.

Lach of the cylinders 39, 392, 39> and 39°
is provided with a head 49 in which is in-

cluded a water jacket 50 having an opening -

31 adapted to register with a port as shown
at 52 in Figure 3. - This port is connected
with a4 substantially radial passage 53
formed in the plate 33 of the rotor and

“which connects with a passage 54 shown in

dotted lines in Figures 2 and 3 located with-

~in the hub 32. This passage is alined with

an- elongated . arcuately  shaped slot 54e
formed m the ring 26 as shown in Figure

5 «8. It will be noted that four of these slots

- are provided which connect with the four

substantially radial passages in the plate 33

~ which lead to the-four eylinder heads of the

60

rotor. »

The ports 56 at the end of passageé 57 in’

the plate 34 of the rotor and shown in dotted
lines in Figure 1 is adapted to provide a
discharge for the water which passes through

~the heads and surrounds the engine cyl-.
inders, providing a water jacket as shown at

1,628,162

56%. It will De noled that the cylinder at
this -point. is provided with an annular

groove 200 for spacing the cylinder wall
from the walls of the ribs 35 to form the
jacket in order that the portions of the cyl-
inderr ‘which are subjected to the heat of
combustion may be properly cooled. The

passages 57 which are four in number, ex-"

ténd towards the center of the plate adjacent
the shaft 22 and through passages in the
rings 21° connect with chamber 20 in rings
21 and 212 . Passages 28 and 282 connect the
chamber 20 with the annular cooling cham-

ber 16. The warm water is discharged -

through pipe 24. - The construction of the
rings 21 and 21* and the passages 57 and the
ports 56 in the ring 21* is similar in all
respects to the ring and port construction
at the opposite side-of the stator of the
engine. _

Mounted for reciprocation in each cylin-
der is a piston 61 having a head 62 in which
is mounted a port and valve seat 63 for a re-
ciprocating valve 64. The valve 64 is car-
ried by a stem 65 mounted in a guide 66,
which is carried by a spider 67 formed in-
tegrally with the piston 61. - The piston 61
is- previded with the usnal piston rings and
is arcuately shaped to conform to the curva-
ture of the engine cylinder. The piston is
provided with a hollow connecting rod 68
which is secured to the spider 67 and has
its ou'er end rigidly connected to one end
70 of an cscillating’ bar 71. A spring 72
embracing the stem 65 is secured to said stem
at orie end and has its other end in engage-
ment with the bearing 66 in order to main-
tain the valve 64 on its seat 63 in the head
62 except when the valve is forced upwardly
by means of a dog 78 pivotally mounted: at
74 in the bifurcated end of the oscillating
bar 71 which carries a roller 75 adapted to
engage a cam portion 76 carried by the sec-
tion of the housing of the stator.

The oscillating bar 71 is loosely mounted
on the shaft 72 as is a bar 77. The arm 70
of the oscillating bar 71 is provided with a
pair of rock levers 78 pivoted on pins 79
formed on opposite ‘sides of the bar. The
arm 70* of the oscillating bar is likewise
provided with a pair of rock levers 80 piv-
oted on pins 81 formed on opposite sides of
said arm. Recesses T9* are provided in said

-levers to receive the pins. "A pair of slots

82 and 83 disposed at right angles to each
other and formed in each of the rotor plates

33 and 34 are adapted to receive rollers 84

carried by the”ends of the said rock levers.

These rollers are mounted on ‘pins 85 and’

86 carried by rock levers 78. A pair of roll-

ers 87 mounted on the outer ends of the pins’

86 are adapted to be received by cam guides
generally designated by the numeral 88.
There guides are formed within the sections

10:and 11 of the housing of the engine.- The

80

90

100

105 .

110

120

130
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- rotation on
cam" groove 88. The rcck levers 93 have:

30

17
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~arms 90° and 91 of the oscillziting bar 77

has at either end a pair of rock levers 92
or 93 pivoted as shown at 94 upon the op-
posite sides of said arms. The rock levers
92 are provided with -a pair. of rollers 95
mounted wpon a pin 96 carried by one end

‘of the lever 92 and adapted to be received

within elongated slo's or guides 97 formed

‘in-the side plates 33 and 34 of the rotor,

The cne end of the levers 92 are also pro-
vided with a pair of rollers 98 mounted for
a pin 96 and received within the
rollers 99 riding in their respective slots 100.

These slots are disposed at right; angles to
the slots 97 and ave likewise formed in the

plates 33 and 34. The pins 101 on which a

pair of the rollers 99 are mounted. are sufli-
ciently extended and provided with rollers
102 which are received within the continu-
ous cam slot 88 formed in the sections of the

“housing. The lever 80 is provided with sim-
_ilarly - positioned  rollers 103 and 104 for

riding in the respective slots 105 with the

larger vollers 104 riding in the groove 88.
‘The interior of the rotor is supplied with

a definite quantity of lubricating oil which

_is splashed by the revclution of the rotor

20

and which finds i's way in .all the movable
parts of the engine and which maintains the
same p_rgperly lubricated. -The oil is forced
into the' central chamber by a pump (not

* shown) and is returned to a.chamber 105

" . ‘thtough a passage 105% .

In order to limit the quantity of lubri-
cating oil carried by the cylinders 39, 39%,
39® and 89¢ I provide a shield for each cylin-
der and in which a shield 110 is connec'ed as

shown at 111 to the arm 70 or 70* of the

40

‘ozcillating bar 71 and rides in an arcuately .
“shaped track as shown at 112. As the arm

%0 oscillates back and forth said shield is

reciprocated and is adapted to substantially
maintain the space between the cylinders
39 and ‘89* clozed. The cylinders 39* and
39° are each provided with a shield 113

which rides; in a groove 114 which has a-

~shorter rading than groove 112. ‘One of

these shields is likewise pivotally mounted
as at 111 to either arm 90 or 91 of the oscil-

-Jating bar 77." The shields 113 are recipro-
catedd in e¢loze contact with: either -of the

shields 110 during rocking of the respective
arme. It will be noted that the side edges

“of the respective shields are each mounted
in grooves 203 as has been described,-the
‘arcoves being formed in both of the rctor
‘pla‘es 33 and 84. the shields being curved to

- ccnform to the curvature of the members 40

and 41 of the respective plates 33 and 34

. as shown in Figure 2.

" The cylinders are supplied with a com-

* bustible mixture through an opening 115

formed in the section 11 of the housing adja-
cent the lower end of the rotor. This open-

Il
1

a
ing or port is adapted to be connected to a
conduit that is extended to the usual car-
bureter and upon the intake stroke of a
piston 61 the gases are drawn into the hollow
connecting rod 68 past the spider 67 through

_the port 63 and into the combustion cham-
Ler 61* of each of the cylinders when they
pass said opening. 2
" A ‘passage 116 in each.end of an arm of
‘the bars 71 and 77 which is in communica-

tion with the hollow connecting rod 68 is

adapted to -aliné with the port 115 in the
Liousing. 'The passage 116 is formed in a lat-
eral extension 117 proyided upon the outer
end of both of the arms 70 and 70* of the

80

oscillating bar 71. A diametrically disposed

extension 118 is located opposite the exten-

sion 117 and these extensions are adapted -

to ride in grooves formed in the ribs 85 of

the, plates 33 and 34, the extension 117 riding

in the greove 119 in the plate 33 while the
“extension 118 rides in a groove 121 in plate
34. The outer end of said arms, as shown
“at 120, is adapted to ride in the groove 10°
located between the sections of the housings
10 and 11 and at tho"e. points between the
sections of the rings 47 where said rings are

90

cut away to form slots 47* between -adjacent -

"cylinders. The groove 119 in the plate
-83 is deeper than the groove 121 in the plate
34 and extends substantially through the
rib 35 at this point while the groove 121 is

located. entirely within the rib 35 of the

plate 34.

An elongated slot 122 is formed in the
section 11 of the housing and decreases in
depth from an end 123 to the end of the arc

o which is shown at 124, with an opening 125
intermediate the end of the slot 122 which
is adapted to be connected in any .approved
manner with an exhaust pipe. .

‘An opening 127* in the plate 34 alines
with the cpening 127 through which the

100

. exhaust gases pass and when the opening in -

the plate alines with the opening 125 in the
- section 10 of the housing the gases are ex-
hausted throughout the length of the arcu-
ately shaped grooves 122, ' .
"~ As shown more particularly in Figure 6
‘he oscillating bar 71 is enlarged at its cen-
tral portion, as shown at 128 having an elon-
gated “opening as shown at'129 to receive
“the hub 129* of the oscillating bar 77. Tt
will be seer that the bar 77 oscillates within
the slot 129 of the oscillating bar 71.
The contact 130 is removably mounted in
a. passage formed in the section 10 of the
housing and ‘is connected to a wire 131 from
thé usual- ignition system of an engine.
This contact, ‘as is shown in Figure -5, is

110

115

320

125

insulated from the housing. The contact is - -

adapted to engage the outer end of an elec—
trode mounted in a spark plug 132. This
spark plug is threaded and adapted 1o be

screwed into threaded openings passing

130
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through the split ring 46, the arcuately
shaped member 44 of the plate 34 and
through a wall of an engine cylinder 39.

‘The electrode - which passes through the

spark plug and is adapted to engage at one
end with the contact’ member 130 has an
electrode 133 at its inner end projecting into
the cylinder and spaced from a point 184
which is grounded’ on the metal of the
engine, '
The operation of my device is as follows:
The crank shaft 22 is revolved in the usnal
manner either by a crank or by an clectric
motor for the purpoze thereby, causing rev-

% olution of the rotor which is included within

the plates 33 and 34. The engine cylinders
are carried around through a cirveular track
by said rotor plates and the oscillating bars
71 and 77 are periodically rotated through
predetermined .ares as the pistons 61 are
moved or reciprocated in their respective
engine cylinders. i :

As a cylinder 39" reaches the position
shown in Figure 1 the roller 75 carried by

the arm 70* of the oscillating bar 71 engages

the cam member 76 thereby rocking the lever
73 which acts upon the stem 55 of the valve
64 against the tension of the spring 72 and
moves said valve inwardly and away from
1ts seat 63 so that the hollow connecting rod
68 places the passage 116 in the arm 70 in
communication with the combustion cham-

. ber 61 and since at this time the arm 70* is

- withdraws the piston 61 from the cylinder-

40

50

<
(51

60

held stationary by the position of the rock
levers 80 the eylinder 89® will be carried for-
wardly by the rotor plates 83 and 34 and

thus creating the suction stroke and causing
a combustible mixture to be drawn into the
combustion ‘chamber 612,

The cylinder 39* containing a charge of
combustible mixture is moving along the
compression stroke when the piston within
sald cylinder is being forced inwardly by
the rock levers 93 and compressing the com-
bustible mixture which reaches the maxi-
mum compression at a point in the travel as

shown by the position of the cvlinder 89. At
_ this point the respective spark plugs of the
~various cylinders engage the contact 130
and ignite the compressed fuel. At the ex-.

plosion the reaction of the expanding gases

- tends to force the piston 61 in cylinder 39
upon a backward stroke but as shown n,

Figure 1 the rock levers 78 are maintained

substantially stationary through the posi-

tion of the various rollers at its opposite
ends in their respective slots thereby hold-
ing the arm 70 stationary. -Since the piston
61 cannot be reversed in its movement the

" rotor plates and likewise the cylinder 39 are

‘moved - forwardly until ‘the cylinder has

- moved to its outward limit.of stroke whence

65

- the cylinder and piston and arm 70 will si-.

multaneously be moved forwardly in their

a- . 1,628,162

paths. The cylindér 89¢ is shown as having

reached the exhaust position and is now dis-
closed as having partially completed such a
stroke. All of the cylinders begin to ex-

haust at ‘the point designated by the nu- 7

meral 123 in Figure 3 and terminate such :

stroke at the point designated by ‘the:nu-
meral 124. The exhaust port 125 is shown
as located in the housing 11 at a point inter-
mediate the ends of the complete exhaust
stroke co that the exhaust must pass or move
In a direction which is from the points des-
ignated by tlie numerals 123 and 124 towards
the port 125.© When each of the cylinders

again reach the position shown by eylinder ¢

39" in Figure 1 the sucfion stroke is had as
has been explained. The combustible mix-
ture, as will be noted, enters the hollow con-
necting rod 68 from passage 116 in the arm
70% and which passage extends, as shown in
Figure 6, through the lateral extension 117
which rides within the groove 119 formed at
intervals in the ribs 85 of the rotor 83. The
section 11 of the housing alco has an open-
ing or port 115 alining with the passage 116.
The exhaust paszes out from the cylinders
through the passages 127 formed in'the cyl-
inders and through the passages 1972
formed in the rib 85 of the plate 34 whence
it enters the slot 122.

The various strokes of each of the pistons
of the engine are controlled by 'the two
rocker bars 71 and 77 and the various rock
levers and their rollers which are carried by

said rock levers and these oscillating bars 10

and rock levers are in turn controlled by the

movements of the various rollers in the

straight grooves in the rotor plates and the
cam grooves in the sections of the housing.

The small rollers 84 move in the respective ‘105

straight slots 82 and 83 and therefore con-
trol the rocking movement of the levers 78.
The speed at which the levers are rocked is
controlled by the movément of the large

rollers 87 in the cam grooves 88 and the-110

cam grooves and the straight grooves are <o
cocrdinated that they will tend.to lock the
oscillating arms against movement at dif-
ferent points in the rotation of the rotor

plates 33 and 34 while permitting the rotor 113

plates 33 and 34 to continue in their revo-

95

lution, the speed of the revolution being

“constant. This effect is shown more clearly

in Figure 1 and in which the rock levers 78

movem.>nt through the respective rollers car-.
ried at its opposite ends. The rollers 84 in
the straight slots 82 are substantially at the
upper limit of the upper ends of said slots

while rollers 84 are at the inner ends of the 125

slot 83, .with the large rollers 87 at.a point
in the cam tracks 88 where the cam track de-
cidedly changes its dirvection to form a bend
in the track. The rollers 87 being engaged

by the point at this bend aid in locking the 130

Pt

‘maintain the oscillating bars 71 against 120 .
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- rock levers 78 against movemeﬁt; The ‘i'ock-
levers 80 are similarly held against move-
ment to cause the suctlon stroke in cylinder

. 395, Rock levers 92 and 93 are moving in

“their cooperative paths as directed by their
rollers and compound tracks so that cylin-
“der '39¢ is exhausting while cylinder 39 1s
.. compressing. . ‘ E
Bushings 150 are received within the pas-
sages 151 in the sections 10 and 11 of said
housing and have their inner walls spaced
_from the respective hubs 31 and 82 of the
rotor plates 33 and 34. o
The outer edges of the bushing abut the
respective rings 26 and 212 :
- What I claim is: .
1. In a rotary internal combustion engine,
a housing, a shaft, a pair of spaced cooper-
ating rotor plates keyed to the shaft, said
.20 plates adjacent their peripheries being pro-
. vidéd ‘with circular -grooves, cylinders

(&}

10

mounted in a fixed spaceéd.relation in the -

grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder,

25 oscillating bars loosely mounted on the shaft,

and means carried by the oscillating bars .
for controlling movement of the oscillating.

bars, said pistons being connected to the ends
of said bars. A . _
2. In a rotary internal combustion engine,
a housing, a shaft, a pair of spaced cooper-
ating rotor plates keyed to the shaft, said
* plates adjacent their peripheries being pro-
vided with circular. grooves, cylinders
35 mounted -in a fixed spaced relation in the
_grooves-and adapted 0. move with the rotor
 plates, pistons mounted in each cylinder,
oscillating bars loosely mounted on the shait,
means on the oscillating bars.and means in
an. the plates and housing and cooperating with
~ the means on the bars for causing oscillation
of the bars and pistons independently. of the
rotary movement of the rotor plates.
3. In a rotary internal combustion engine,

30

ating rotor plates keyed to the shait, said
plates adjacent their peripheries being pro-
‘vided~ with = circular .grooves, cylinders
mounted in a fixed spaced relation in the
grooves. and adapted to move with the rotor

50
- .plates, pistons mounted in each cylinder,

oscillating bars loosely meunted on the.
‘shaft, rock levers pivoted on the oscillating’
bars, and means in the plates and housing

55 cooperating to cause oscillation of the bars

~and pistons. -

a-housing, a shaft, a pair of spaced cooper-

- 60 plates adjacent their peripheries being pro-
" vided ‘with . circular grooves, “cylinders
~ mounted in a fixed spaced relation in the
grooves and adapted to move with the rotor

. plates, pistons mounted in each cylinder,
‘65 - pscillating bars loosely mounted on the shaft,

~vided with
. mounted in a fixed spaced relation in the

- plates, “pistons mounted in each cylinder,

“of said pistons. -

-a housing, a. shaft, a pair of spaced cooper-’

n a rotary interndl combustion engine, -

ating rotor plates keyed to the shaf, said’

rock levers pivoted on the oscillating bars,
and means in the plates and housing cooper-:
ating to cause oscillation of the bars and
pistons, and means included in the last men-
tioned means for causing the pistons and
bars to remain stationary during certain pe-
riods of edch revolution of the rotor plates. .
5. In a rotary internal combustion engine,
a housing, a shaft, a pair of spaced cooper-
ating rotor plates keyed to the shaft, said 5
plates adjacent their peripheries being pro-
circular grooves, - cylinders.

grooves and adapted to move with the 1otor

50
oscillating bars loosely mounted on the shaft,
rock levers on the oscillating bars and pro-
vided with rollers, said plates being pro-
vided with -slots adapted to receive certain
of the rollers, and means on the housing
adapted to engage the other rollets, and co-
operating with the slots and rollers for caus-
ing oseillation of said bars and reciprocation
. 6. In a rotary internal combustion engine,
a housing; a shaft, a pair-of spaced cooper-
ating rotor plates keyed to the shaft, said .

99

‘plates adjacent their peripheries being pro-
vided with circular ‘grooves, cylinders

mourited in a fixed spaced relation in the
grooves, and adapted o move with the rotor

plates, pistons mounted in each cylinder,

oscillating bars loosely mounted on the shaft,
rock levers on the oscillating bars and pro-
vided with rollers, said plates being pro- ivo
vided with slots adapted_to receive certain
of the rollers, means on the housing adapted
to engage. the other rollers, and cooperating
with the slots and rollers for causing. oscil- . .
lation of said bars and reciprocation of said 105
pistons, and means included in the'last men-
tioned ‘means for causing the pistons and
bars to remain stationary during certain pe-
riods of each revolution of the rotor plates.

7. In a rotary internal combustion engine; 110

‘a housing, a shaft, a pair of spaced cooper-»

ating rotor plates keyed to the shaft, said
plates adjacent their peripheries being pro-
vided with -circular grooves, cylinders
mounted in’a fixed spaced relation in the 115

"grooves and adapted tormove with the rotor

plates, pistons mounted in each cylinder,
oscillating bars loosely mounted on the shaft,

rock levers on the oscillating bars and pro-

vided with rollers; said plates being pro- 120
vided with slots adapted to receive certain

of the rollers, said housing being provided
with -cam grooves adapted to receive the.
other rollers, and cooperating with the slots -

“and rollers for causing oscillation of said 125

bars and reciprbcation of the pistons.

8. In a rotary internal combustion en-
gine, a housing, a shaft, a pair of spaced
cooperating rotor plates i(eyed to the shaft, .

said plates adjacent their peripheries being: 130
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provided with circular grooves, cylinders
mounted in a fixed spaced relation in the
grooves.and adapted to move with the rotor
plates, ' pistons mounted in each cylinder,

3 oscillating . -bars loosely mounted on the

shaft, rock levers on the oscillating bars and
provided with rollers, said plates being pro-
vided with slots adapted to receive certain
of the rollers, said housing being provided
with eam grooves adapted to receive the
other rollers and cooperating with the slots
and rollers for causing ozcillation: of said
bars and reciprocation of the pistons, said

“cam grooves haviug offset portions adapted

to retain the oscillating buars and pistons at
rest for periods during each revolution of
said plates. : oo

9. In a rotary internal combustion engine,
a housing, a shaft, a pair of spaced coop-
erating rotor plates keyed to the shaft, said
plates adjacent their peripheries being
provided with circular grooves, -cylinders
mounted -in a fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder,
oscillating bars loosely mounted on the

shaft, rock levers on the oscillating bars and .

provided with rollers, said plates being pro-
vided with slots adapted to receive certain
‘of the rollers, said housing being provided
with cam grooves adapted to receive the
other rollers and cooperating with the slots
and rollers for causing occillation of said
bars and reciprocation of the pistons, said
cam grooves having offset portions. adapted

~ to retain the oscillating bars and pistons at
. rest for periods during each revoiution of

40
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said plates, one of the bars being oscillated
while the other par remains stationary, said
pistons being carried around with the plates
n a continuous revolution.

10. In a rotary internal combustion en-
gine, a housing, a shaft, a pair of spaced
coo¥erating rotor- plates keyed to the shaft,
said plates adjacent their peripheries being

provided. with circular grooves, cylinders

mounted in a fixed spaced relation in the

© grooves and adapted to move with the rotor

50

plates, pistons mounted in each cylinder,
oscillating bars loosely mounted on the
shaft, rock levers on the oscillating bars and
provided with rollers; said plates %eing pro-
~vided with slots adapted to receive certain

. of-the rollers, said housing being provided

o3
L
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with cam grooves adapted to receive the
other rollers and cooperating with the slots

and rollers for causing oscillation of said’

bars and reciprocation of ‘the pistons, said
cam grooves having offset portions adapted
to retain the oscillating bars and pistons at
rest during the intake and expansion strokes.

11. In a rotary internal combustion en-

gine, a housing, a shaft, a pair of spaced

cooperating rotor plates keyed to the shaft,
said plates adjacent their peripheries being

1,628,162

provided with circular grooves, cylinders
mounted ‘in a fixed spaced relation in the

grooves ‘and adapted to move with the rotor

plates, pistons mounted in each cylinder,

oscillating bars loosely mounted on the ;

shaft, rock levers on the oscillating bars and

provided with rollers, said plates being pro-

vided with slots adapted to receive certain
of the rollers, said housing being provided
with' cam - grooves adapted to receive the
other rollérs and cooperating with the slots
and rollers for causing. oscillation of said
bars and reciprocation of the pistons, said
cam grooves having offset portions adapted
to retain the oscillating bars and pistons at
rest during the intake and expansion strokes,
hollow rods connecting the pistons with the
oscillating bars.

12. In a votary internal combustion en-
gine, a housing, a shaft, a pair of spaced

‘cooperating rotor plates keyed to the shaft,

said plates adjacent their peripherics being
provided with circular grooves, cylinders
mounted in a fixed spaced relation in the
grooves and adaptéd to move with the rotor
plates, pistons mounted in each cylinder,
oscillating bars, loosely mounted ‘on  the

shaft, and means carriod by the oscillating

A

A

00

bars for controlling movement of the oscil- .

lating bats, a hollow rod connecting a pis-
ton with an end of an oscillating bar, the

ends of each.bar having a passage opening

into the hollow rod, a passage in one of the
plates adjacent each cylinder adapted to reg-
ister at times with the passuge in an arm
and an intake passage in the housing adapt-
ed to register with the openings in the plate.

138. In a rotary internal combustion en-
gine, a housing, a-shaft, a pair of spaced

, cooperating rotor plates keyed ‘to the shaft, -
said plates adjacent their peripheries being

provided with circular grooves, cylinders

‘mounted in a fixed spaced relation in the

grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder,
oscillating bars . loosely mounted on the

HihN
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shaft, and means carried by the oscillating

bars ‘for controlling movement of the oscil-
lating bars, said pistons being connected to
the ends of said bars, each cylinder. having

alr exhaust port, one of the plates having a-
plurality of exhaust ports, a port in the-

plate alining with a port in said cylinder,
the housing having an exhaust port adapted

to be alined with the exlaa-ust ports in the

cylinders and plate.

14. In a rotary internal combustion enginé,
a housing, a shaft, a pair of spaced cooperat-
mg rotor, plates keyed to the shaft, said
plates adjacent their peripheries being pro-
vided with circular, grooves, cylinders mount-
ed in a fixed spaced relation in the grooves
and adapted. to move with the rotor plates,

Ppistons mounted in each cylinder, ‘oscillat-

ing bars loosely mounted on the  shatf,
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and means carried by the oscillating bars for
controlling movement of the oscillating bars,
sald pistons being connected to the ends of
said bars, each cylinder having an exhaust
5 port, one of the plates having a plurality
of exhaust ports, a port in the plate alining
with u port in saig cylinder, the héusing
having an exhaust port adapted to be alined
with the exhaust ports in the cylinders and
15 plate, the housing being provided with a
groove decreasing in depth from end to end,
the exhaust port in the housing being located
midway between the ends of said groove.
15, In a rotary intermal combustion en-
13 gine, & housing, a shaft, a pair of spaced co-
_operating rotor plates keyed to the shaft,
said plates adjacent their peripheries being
provided with circular grooves, cylinders
mounted in a fixed spaced relation in the
£3 grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder, os-

cillating bars loosely mounted on the shaft, -

and means carried by the oscillating bars
for .controlling -movement of the oscillating
25 bars, said pistons being connected to the ends
of said bars, the opposite sides of the bars
adjacent each end Eeing provided with lat-
eral ribs, the rotor plates being provided
with arcuately shaped gréoves to receive the
°) ribs. - o '
- 16. In a rotary internal combustion -en-
gine, a housing, a shaft, a pair of spaced co-
operating. rotor plates keyed to the shaft,
said plates.adjacent their peripheries being
3 provided with circular grooves, cylinders
mounted in a fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder, os-

- cillating bars loosely mounted on the shaft,
a0 and means carried by the oscillating bars for
controlling inovement of the oscillating bars,

said pistons being connected to the ends of.

said bars, the opposite sides of the bars ad-
jacent each end being provided with lateral
45 ribs, the rotor plates being provided with
arcuately shaped grooves to receive the ribs,
said plates being provided with annular ribs
adjacent the grooves in the plates, said hous-
ing being provided with grooves adapted
50 to receive the ribs on.the plates.

17. In a rotary internal combustion en--

~ gine, 2 housing, a chaft, a pair of :spaced

cooperating rotor plates keyed to the shaft,

said plates adjacent. their peripheries being
55 provided “with - cifcular grooves, cylinders

“mounted in-a fixed spaced relation in the-

- grooves and adapted to move with the rotor
" plates, pistons mounted in each cylinder, os-
cillating bars loosely mounted on the shaft,
and means carried by the oscillating bars
for controlling movement of the oscillating
bars, said pistons being connected to the ends
-of said bars, an arcuately shaped shield con-
nected to each end of the oscillating bar.-and
oscillatable in close. association with each

I3

7

cyliﬂdér for.closing the space between each
pair of the cylinders. - - '

18. In a rotary, internal combustion en- -

gine, a housing, a shaft, a pair of spaced co-
operating rotor plates keyed to the.shaft:
said plates adjacent their peripheries being
provided with circular grooves,. cylinders
mounted - in a. fixed spaced relation i the
grooves and adapted to move with the rotor
plates, pistons mounted in each eylinder, os-
cillating bars loosely mounted on the shaft,
and means carried by the oscillating hars
for controlling movenient of the oscillating
bars, said pistons being connected to the
ends of said bars, an arenately shaped shield

‘connected to each end of the oscillating hav
and oscillatable in close association with cach
cylinder for closing the space between each
-pair of the cylinders, said plates being pro-

vided with grooves to receive the edges of
the shields. ‘ ' »

85

19. In a votary internal combustion en-

gine, a housing, a shaft, a pair of spaced co-
operating rotor ylates keyed to the shaft,
said plates adjacent their peripheries being
provided withi circular grooves, cylinders
mounted in a fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder, os-
cillating bars loosely mounted .on the shaft,
and means carried by the oscillating bars for
contrelling movement of the oscillating bars,
a hollow rod connecting a piston with an end
of an oscillating bar, the ends of cach bar
having a passage opening into the hollow
rod, a passage in one of the plates adjacent

‘each ‘cylinder adapted .to register at times

with the passage in an arm and an intake
passage in the housing adapted to register
with the openings in the plate, tlie piston
being provided with an intake port, a valve

for closing said port, and carried by a stem,
means for operating the'stem to open posi--

tion for the vilve at a predetermiined point
in the revolution of the rotor plates.. .
'20. In a rotary internal combustion en-

gine, a housing, a shaft, a pair’ of spaced Co- .
‘operating rotor plates keyed to the shaft, -
-said plateés adjacent their peripheries being

provided with cireular grooves, cylinders
motnted in a fixed spaced relation in the

.grooves and.adapted to move with the rotor

plates, pistons mounted in each cylinder, os-
cillating bars ldosely mounted on the shaft,
and means carried by -the oscillating bars
for controlling movement of the oscillating
bars, a hollow rod connecting a piston with
an end of an oscillating blar, the ends of each
bar having a passage opening into the hol-
low rod, a passage in one of the plates adja-
cent each cylinder adapted.to register at
times with the pdssage in an arm and an in-
take passage in the housing adapted to reg-
ister with the dpenings in the plate, the

piston being provided with an intake port,
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a valve for closing said port-and carried by
a stem, a bell crank lever pivoted in each end
of the oscillating bars and having and arm
normally in engagement with-the valve stem,
the housing having an annular track adapted
‘to receive the other arm of the bell crank
lever, and a cam in the track adapted to en-
gage and rock the bell crank lever to open

“the valve during the intake stroke.

21, In a votary internal combustion en-
gine, a housing, a shaft, a pair of spaced
cooperating rotor plates keyed to the shaft,
said plates adjacent-their peripheries being
provided with circular grooves, cylinders
mounted- in a fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in cach cylinder, os-
cillating bars loosely mounted on the shaft,
and means carried by the oscillating bars for
controlling movement of the oscillating bars,
sald pistons being connected to the ends of
said bars, said rotor plates at their periph-
eries being - provided with cooperating
flanges, a ring having a groove to receive the
flanges, means for clamping the ring to said
flanges, said flanges being cut away between
each pair of cylinders and the ring being
provided with slots at these points, the free
ends of the oscillating bars being movable
in the slots in the ring. ‘

22."In a rotary internal combustion en-
gine, a housing, a shaft, a pair of spaced co-
operating rotor’ plates keyed to the shaft,
said plates adjacent their peripheries being
provided with circular grooves, cylinders
mounted in a fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder os-
cillating bars loosely mounted on the shaft,
and means carried by the oscillating bars for
controlling movement of the oscillating bars,
said pistons being connected to the ends of
said bars, said rotor plates at their periph-
being provided - with cooperating
flanges, a ring having a groove to receive the
flanges, means for clamping the ring to said
flanges, said flanges being cut away between
ach pair of cylinders and the ring being
provided with slots at these points, the free

~enils of the oscillating bars. being movable

in the slots in the ring, said rings being
clamped to the votor plates and revolved
therewith, the oscillating bars having pe-
riodic oscillating movement in the direction
of the rotation of said plates, a bell crank
levér pivotally mounted in each end of the

oscillating bar, an annular- greove provided .

i the housing. the outer end of each Dlell
crank lever being provided with a roller
riding in the groove, a cam in the groove in
the housing adapted to be engaged by the
roller for oscillating the bell erank lever, and

.an intake valve carried by a piston adapted
‘to be operated by the oscillating bell crank

lever,
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23.'In a rotary internal combustion en-
gine, a housing, a shaft, a pair of spaced co-
operating rotor plates keyed to the shaft,
said plates adjacent their peripheries being

provided with circular grooves, cylinders :

mounted in a fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder, os-
cillating bars loosely mounted on the shaft,
and means carried by the oscillating bars for
controlling movement of the oscillating bars,
said pistons being connected to the ends of
said bars, one of fhe oscillating bars being
provided with a slot through which is in-
serted the other bar, with said bars having

relative movements with respect ‘to each

other. :

24. In a rotary internal combustion en-
gine, a housing, a shaft, a pair of spaced co-
operating rotor plates keyed to the shaft,
the housing being provided with annular
grooves, each plate adjacent its periphery
being provided with a rib movable in the
groove, cylinders mounted in the plates, os-
cillating bars loosely mounted on the shaft,
a piston in each cylinder with the pistons
connected to the ends of oscillating bars, the
end of each bar being provided with a lateral
passage, an intake port in the housing, the
passages in the ends of the oscillating bars
being adapted to aline with the intake port
in the housing, a conduit connecting each of
the cylindérs with the passages in the ends
of the oscillating bars, and elongated pas-
sages in one of the rotor plates alining with

.the passage in the end of the bar and aﬁapted
to periodically aline with the intake port in .

the housing.

25. In a rotary internal combustion en-
gine, a housing, a shaft, a pair of spaced
cooperating rotor plates keyed to the shaft,
the housing being provided with annular

grooves, each plate adjacent its periphery

eing provided with a rib movable in the
groove, cylinders mounted in the plates, os-
cillating bars loosely mounted on the shaft,
a piston ineach cylinder with the pistons

connected to the ends of oscillating bars, the .

end of each bar being provided with a lat-
eral passage, an intake port in'the housing,
the passages in the ends of the oscillating
bars being adapted to aline with the intake
port in the housing; a conduit connecting
each of the cylinders ‘with the passages in
the ends of the oscillating bars, and elon-
gated passages in one of the rotor plates
alining with the passages in the end of the

bar and adapted to periodically aline with -

the intake port in‘the lousing, and means
for controlling the flow of the combustible
mixture through the conduit connecting the

cylinders with a passage in the ends of the .

oscillating bars.

26. In a rotary internal combustion en-

gine, a housing, a shaft, a pair of spaced co-
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operating rotor plates keyed to the shaft,
said plates adjacent their peripheries being
provided with circular grooves, cylinders
mounted in a_fixed spaced relation in the
grooves and adapted to move with the rotor
plates, pistons mounted in each cylinder,
oscillating bars loosely mounted on the
shaft, means -on the. oscillating bars and
means in the plates and housings and coop-
erating with the means on the bars for caus-
rotation of the
bars independently of the rotary movement
of the rotor plates. - I

97. In a Totary internal combustion en-
gine, a housing, a shaft, a pair of spaced co-
operating rotor plates provided with hubs
keyed to the shaft, cylinders mounted in
fixed spaced relation in the grooves and
adapted to be spaced for a portion of their
length from the rotor plates to form a wa-
ter jacket, passages provided in the plates
and hubs, 2 ring on the shaft adjacent each
hub providing an annular chamber, the pas-
sages in the hub and plates connecting the

annular chamber in the rings with the wa-

ter jacket embracing the cylinders.

98. Tn a rotary internal combustion en-
. gine, a housing, a

shaft, a pair of spaced co-
operating rotor plates provided with hubs
keyed to the shaft, cyli
fixed spaced relation in the grooves and
adapted to be spaced for a portion of their

_length from the rotor plates to form a wa-

40

‘ing being provi

ter. jacket, passages provided in the plates
and hubs, a ring on the shaft adjacent each
hub prqvidin% an annular chamber, the pas-
sages in the hub and plates connecting the
anmular chamber in the rings with the water

jacket embracing the. cylinders, the hous-

hders. mounted in~

ed with annular chambers -
forming water jackets connected together,

=

one of said chambers in the hdusiﬁ_g being‘

connected with a ring, a source of water sup-

ply connected with the other ring.

99, In a rotary intermal combustion en-.
gine, a housing, a shaft, a pair of spaced
cooperating rotor plates provided with hubs
keyed to the shaft, cylinders mounted in
fixed spaced relation in the grooves and
adapted to be spaced for a portion of their

‘length from-the rotor plates to form a wa-

ter jacket, passages provided in the -plates '

and hubs, a ring on the shaft adjacent each
hub providing an annular chamber, the pas-
sages.in the hub and plates connecting the
annular chamber in the rings with the wa-
ter jacket embracing the cylinders, the head
of each cylinder bei

chamber forming a -water jacket, and pas-
sages connecting the water jacket in the head

:with the water jacket embracing the cyl-

inder. ¢ ¥
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ing provided with a _' .

@0

- 30. In a rotary intema.i combustion en-"

gine, a housinig, a shaft, a pair of spaced
cooperating rotor plates provided with hubs
keyed - to- the sha¥

fixed spaced relation in the grooves and
adapted to be spaced for a portion of their
length from the rotor plates to form a wa-
ter jacket, passages provided in the plates
and hubs, a ring on the shaft adjacent each

hub providing  an_annular chamber,. the:
in the hub and plates. connecting
‘the annular chamber in the rings with the

passages

water jacket embracing the cylinders, the
housing adjacent i
vided with a

pair of anmular .chambers
formin

Li%]

t, cylinders mounted in

70

5
its periphery being pro- -

water jackets adjacent the periph-

eries of the rotor plates where the cylinders’ )

are mounted in said plates.

© JOHN. A. LEHNERT.




