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UNITED STATES PATENT OFFICE.

JAMES F. LEVERING, OF CHESTER, PENNSYLVANTIA.

'~ ROTARY, INTERNAL-COMBUSTION ENGINE,

1,138,388,

To all whom it may concern : -

Be it known that I, Jamzs F. Levering,
a citizen of the United States, residing at
Chester, in the county of Delaware, State
of Pennsylvania, have invented a new and
useful Rotary Internal-Combustion Engine,
of which the following is a specification.

My invention consists of a rotary inter-

nal combustion engine in which rotary mo-
tion is imparted to a shaft from pistons in
a number of radially arranged cylinders re-
volved concentrically with and around such
shaft. :
It further consists of improved means for
admitting fuel into and exhausting spent
gas from the cylinders in such an engine.

It further consists of improved means for
connecting the piston-rods in the cylinders
of such engine to the crank. o

It further consists of improved means for
revolving the radiating cylinders from the
central shaft to be successively charged and
exhausted. ,

It further consists of other novel features

construction, all as will be hereinafter sot
forth. - '

The annexed drawing and the following
description set forth in detail one mechani-
cal form embodying the invention, such de-

tail ‘construction being but one of various-
© mechanical forms in which the

principle of
the invention may be used. :

In said annexed drawings Figure 1 repre-
sents a side elevation of my rotary internal
combustion engine with one head removed.
Fig. 2 represents an edge view of such en-
gine with portions broken away and illus-
trated in section. - Fig. 8 represents a sec-
tion of the engine:" Fig. 4 represents a side-
view of the rotary cylinder-frame. Fig. 5
represents an axial section of the same.. Fig.
6 represents a side view of the annular in.
ternally cogged gear. ‘Figs. 7 and 8 repre-
sent respectively, a side view and edge view
of a supporting spider. Tigs. 9 and 10 rep-
resent, respectively, a detail side view and
plan view of the
tion to the. crank. Fig. 11 represents a de-
tail view of the. crank and its support.
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Similar numerals ‘of reference indicate
corresponding parts in the figures.

Referring to the drawings, the reference
numeral 1 indicates an annular casing-wall
or flat cylinder, mounted upon a foot, 2, and
having at its edges annular flanges, 3, to
which heads, 4, are bolted or otherwise se-
cured. '

A rotary cylinder-frame, circular in out-
line, is composed of diametrically opposite,
radial cylinders, 5, in the present instance
four, connected by webs, 6, between the cy!-
inders, and by a circular rim, 7, through
which the outer ends of the cylinder-bores

open. Said rim has 4 rotating fit within the

casing-wall, and has peripheral grooves, 8,
in which annular packings, 9, fit. -
Annular grooves, 10, are formed in the
rim*around the outer
and annular gaskets, 11, in said grooves are
forced out against the wall of the casing
by springs, 12, or similar yielding means.
- A crank-shaft, 13, is journaled in central
bearings, 14, in the head of the casing, and
has a double crank, 15, within the Iatter.
‘Spiders, 16, have their ends secured by
bolts, 17, to the webs of the cylinder-frame,
and have bearings, 18, at their centers ro-
tatable upon the crank-shaft and having
said shaft rotatable within them. g
Pistons, 19, are reciprocable in the bores

. of the cylinders and have the outer ends of

pitmen, 20, pivoted within - them, being of

the short trunk-type.  The inner ends of the -

pitmen of two diametrically opposite cylin-
ders have bearing-notches, 21 engaging the

pin, 22, of the crank from opposite sides,

ends of the cylinders,

50

55

60

65

70

75

80

85

and a hook, 23, engages a slot, 24, in one pit-

man and has its shank, 25, secured to the
opposite pitman, by bolts, 26, so that the

ends of -the opposite pitmen are held ‘with.

their bearing-notches upon the crank-pin
upon said pin at different an-
er, owing to the fact that the
slots are curved on arcs con-
centric' with the crank-pin. The pitmen of
one pair are on one side of the middle of the
crank-pin and the other pair of pitmen are

gles to each ot

on the other side of such middle, so that the
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ends of the several pairs will be side by
side upon the pin. :

The casing-wall has a fuel-inlet, 27, for
admission of gaseous fuel in one side, and
a diametrically opposite exhaust-outlet, 28
for the spent gases In the opposite side,

angles to said openings. _

An igniter of any preferred form, such as
a spark-plug, 30, is inserted in the wall of
the casing, slightly in advance of a point
diametrically opposite to.said scavenging
outlet.

‘Two pinioits, 81 are secured upon the
crank-shaft, one at each head of the casing,
and said pinions mesh with idler-pinions,
382, journaled upon studs, 33, upon the inner
sides of the heads of the casing, and said
idlers mesh with pinions, 34, journaled upon
studs, 85, upon the inner sides of the heads
and meshing with internally cogged annular
gears, 36, secured within the overhangs of
the rim of the cylinder-frame. The pinions
and idlers are of a diameter one-fourth of
the internal diameter of the internally
cogged rim, or the pinions and gear are of
such dimensions and gear that the internally
cogged rim will be driven ome ‘revolution

during four revolutions of ‘the crank-shaft

and its pinions.

In practice, assuming the parts of the en-
gine as being in the positions illustrated in
Flg. 3, -and the
fuel, the cylinder having its open end pass-
still is drawing fuel
into it by the piston moving inward. The
charged cylinder opposite the spark-plug in
which the piston has been forced outward to
compress the charge, which is then exploded,
has such compressed charge exploded, thus
imparting rotary motion to the cranlt-shaft.
The next preceding cylinder has in the mean
time registered with the exhaust and the out-
wardly moving piston in said cylinder has
forced the spent gases out through the ex-
haust, and the next preceding cylinder has

been ‘scavenged by the piston in the same.

expelling remaining gases and then drawing

in fresh air, whereupon the cycle is again

. repeated. *As the cylindér frame makes one-

fourth of a revolution for each full revolu-
tion of the crank-shaft, each cylinder will
be charged, compressed, fired, exhausted and
scavenged—once—in each full revolution of
the cylinder-frame. As the charging and
exhausting of the cylinders is performed by
successively bringing the outer open ends of
the cylinders to register with the intake,
firing device,
all valves are dispensed with, thus dispens-
ing with more or less complex valve-gear
and the consequent wear and liability of

~ breakage or displacement of small machine

66

elements, rendering the engine simple and
durable of construction and operation.

and, -
a scavenging outlet, 29, at a point at right

inlet open and supplying.

an 1

exhaust and scavenging port,.

1,138,388

All movable parts of the engmne are in-

-closed within the easing and Jubrication of

such parts can be performed by admitting
the lubricant' through an inlet, 37, in the .
upper portion of one head and letting out 70
the lubricant through an -outlet, 38, in the:
lower portion of the other head, so that by
suitable conmection between such inlet and
outlet, not illustrated, lubricant can be circu-
lated through the engine and keep all parts 75
fully supplied. o ' o

Other modes of applying the principle of
my invention may be employed for the mode
herein explained. Change may therefore be
made as regards the mechanism thus dis- 80
closed provided the principles of construc- -
tion set forth respectively in the following
claims are employed. .

Having thus described my invention what '
T claim as new and desire to secure by Let- 85
ters Patent, is:— o

1. In arotary internal combustion engine, 2
cylindrical casing provided with an inlet
and a diametrically opposite exhaust, a
frame rotatable in said casing and formed 9¢
with a plurality of pairs of diametrically

-opposite radiating cylinders having open.

outer ends successively Tegistering with said
inlet and exhaust, a crank-shaft journaled -
centrally in said casing and formed with one 95

crank, pistons in said cylinders and con-

nected to said crank, and gearing connected

to said crank-shaft and frame to impart
rotary. motion to the latter at a ratio of one

revolution of said frame to a number of-rev- 139

olutions of the crank-shaft equal to the num-

ber of cylinders. S _ '
"9. In a rotary internal combustion engine,
a cylindrical casing provided with an inlet,
igniting device, an exhaust diametrically
opposite said inlet and a scavenging port at
right angles to said inlet and exhaust; a

frame rotatable in. said casing and having .
radiating cylinders formed with open outer

ends successively registering. with said - 130

let, igniting device, exhaust and scavenging .
port; a crank-shaft journaled centrally in
said frame and casing and formed with one
crank; pistons in said cylinders; pitmen

connected to said pistons and the crank of 115

the. shaft, and gearing connected to said’
crank-shaft and frame to impart rotary mo-
tion to the latter at a.ratio of one revolution

of the frame to a number of revolutions of

the crank-shaft equal to the number of cyl- 120

3. In a rotary internal combustion engine,
a cylindrical casing having heads and pro-
vided in its wall with diametrically oppo-
site inlet and exhaust, an igniting device 124

and a scavenging port at right angles to-said

-inlet and exhaust, a frame rotatable within

said casing and provided with packing rings
and formed with radiating cylinders having
open outer ends; pistons reciprocable in said 139
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cylinders, a ¢rank-shaft journaled in central meshing with the ‘gears upon the crank-
bearings in the heads of the casing, pitmen shaft and the annular internally cogged
connected to said pistons and the pin of gears.

said crank-shaft, annular internally cogged - JAMES F. LEVERING.
gears upon the sides of the cylinder-frame, = Witnesses: ’
gears upon the crank-shaft, and gears jour- JoHN A. WIEDERSHEIM, .

naled upon the heads of the casing and N. BuUSSINGER.



