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To all whom it may coneern:
g .

De it known that T, Wisrai Cosn NIRRT,

a citizen of the United

States, residing at

‘Chicago, in the connty of Cook and State
‘of Ilineis, have mvented certain new and

nseful Improvements in Reversible Revoly-
ing-Cylinder Motors, of which the follow-
lug is a specification. ‘

My invention relates to improvements in
two-cycle internal-combustion motors, and
more partieularly to that type in which the
eylinders ave adapted to revolve about a
cranle-shaft fixed against votation.

The main object of my invention is to pro-
vide such a construction and ar angenient
of parts in a two-cycle, or two-stroke-cycle,
revolving eyvlinder motor that the eylinders
thereof will be thoroughly charged ~and
scavenged at ench revolution of the =afie,

A further object of wy invention is to
provide a motor which shall be inexpensive
of manufacture, strong and durable in its
construgtion, and of the highest poscible
efficiency. '

Other objects will appear hereinafter.

With these objeets in view my invention
consists in the novel construction, combina-
tion, and arrangement of parts which will

“be Dbereiusfter fully described and more

particalarly pointed out in the appended
claims.
My invention will be more

veadily un-
1

e
ing drawings forming o part of i

g
fication, and in whicly, .
Figure 1 is substantially % cential lJongi-
tudinal section of a four eylinder power unit
i its preferred: form, also indieating by
inder yuif may

be constructed, Fig. ¥ is o view similar {o
Fig. 1, but showing the ¢ylinder pistons at
the termini of their outstroles, and indica ting
by defted lines how the motor may be divect-
connected to a power shaft, ¥ie. B is o side
clevation showing the o ipes, Wig, 4
oan end elevation showi i
nally dispesed air-e
a detail elevation

;
3

trie piston vings, and a {rans
a evlinder piston, 6 s
O R

taken on lue X of 3 ,
the tubular gas passage-way. Fig. 7
tall end clevation showing

portion of an intake cylinder, and -

1s a de-

ig. 8 15

“un elevation of the automatic crank-éase in-

let disk valve.

showing |

43 sarmavaihia !
I removanie

[

|
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|
|
|
|

Referving vow to the d awings, 1 indi-
cates the non-rotatable crank-shatt, and 2
the frame or support to which the same is
secnred. The crank-case 8 is rotatably
mounted on the crank-shaft 1 preferably by
weans of bull-beavings, as shown. Racl) in-
take cylhider 4 ig preferably cast integral
with an exhaust eylinder 5, and the pair of
cylinders thus formed is fitted to {he crank.
s 3 and may be held in position by the
serevws G,

It is obvious that a single pair of cylin-
ders may be used if properly  counter-
balanced, but when four cylinders are used
and disposed in couples on either end of
the crank-cese 3, as shown in the drawings,
the serews § ave prefevably provided with
right and left threads and the cylinders
tapped to receive the same, so that by turn-
ing the screws 6 all four eylinders may be
easily removed from the crank-case 3. Kach
intake cylinder piston 7 is similar to an ex-
haust eylinder piston 8, except that the lat-
tey s preferably provided with an addi-
tienal ring 9 to prevent any loss of crank-
case compression by leakage through the
exhaust port 10. The removable portion
11 forming an extension of an intake cylin-
der 4 is securely pressed into position in the
se 3, the transfer intuke gos pus-

witially an annular space
phery of gaid removable
saxd erank-case. The cerank-
15 bored to veceive the exhanst eylin-
sbown.  These boved por-
tions thus serve as a part of the exhaust

o 1)
Case o

der pistons 8, as

eviindors, .
The revolving Dassage-way  or tubular

portion 13 through which the gases in the
wtake cylinder 4 may flow to the exhaust
eyhinder 5 is the wain novel feature of {his
revolving eyhinder revolving piston motor.
The tendeney of the hot speal guses in flow-
: -

!

s

Sy gy A by )
ing torough

neat

rotative
Iy air-
as the

hatt 1, the latter being
ceive a bout portion 16
necting-rod 17 is adapt-
ve 14, as shown.

18, and 20 are pref-
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erably of the annular type, and are so ar-| pipe is so disposed that the exhaust gases es-

ronged on the crank-shaft that the same
may resist the explosive pressures in the
most effective manner.

One side of the crank-case 8 is preferably
journaled in the bearing member 21 pro-

vided with ‘he bronze bushing 22, said
member beir  a stationary supporf. The

driving spur gear 23 may be secured to the
crank-case 8 by means of the countersunk
Lead screws 2% Two screws 24 only are
shown, but it is clear that several- may be
used. :

Tt is obvious that the gear 23 may be dis-
pensed with if the direct-connected power
shaft 25 is used as indicated by dotted lines
in Fig. 2.

In order to couple two four cylinder
units to form an eight cylinder motor, the
gear 93 of each umt may be abutted and
secured together by means of a plurality
of rivets 26, the same being hot riveted.

Thé bridges 27 extending across the ex-
haust ports 10 are integral -with the cranit-
case 8, and preferably do not contact with
the pistons or rings, the latter being of a
widtl: sufficient to pass said ports inde-
pendent of said bridges. -

“The bridges 27 and the portions 28 of
the screws 6 which are exposed to the ex-
Laust gases may be coated with an insula-
tion of asbestos or mica, if desived, this pro-
vision being possible since the piston rings
do not contact with said bridges. Piston
ying distortion causing leakage and low
compression and burning of the cylinder
oil, which are familiar results when bridges
are depended on for retaining the rings in
position is thus overconie.

A suitable shoulder joint 29 is provided
{o accurately position the cylinders on the
crank-case 3, the screws 6 being depended
ou io hold the sune in position.

The compound curved piston ring joints
20 ure a special provision in this motor to
prevent hreaking of the piston ring ends
when passing the ports. Shoulders 3
provided on the removable portion 11, which
together with the extensions 32 which abut
the cylinder 4 serve to hold said portion in
position.

The circumferential exhiaust ports 10 and
the circuinferential intake porls 33 cause
aniform eylinder expansion by a proper dis-
ribition of the gases, it being well known
that cylinder distortion restlts Trom an un-
sypietrical aveangement of the ports.

cuch exhaust pipe 84 has the form of a
iattencd tube ancd is machined to fit snugly
on an exhaust eylinder 5 and the crank-case
9 over an exhaust port 10. The exhaust
pipes may be dispensed with if so desired,
bt if used, add to the efliciency of the mo-
tor by creating a partial vacuum over the
exhatst ports. The orifice of cach exhaust-

are.

| cape in a divection opposite from that of the

rotation of the motor, except when revers-
ing. hence an effective muffling action and a
yeaction tending to increase the power of
the motor. :
The concentric piston rings 35 and 36 are
fixed against rotation by micans of a plain
pin 37 Joosely mounted in the same and in
a piston, as shown in Iig. 5. Common ec-
centric rings may be used if destred, but the
concentric rings are preferred as they heat
uniformly. As the joints or slits of the con-
centrie rings are spaced 90 degrees apart the
clliptical tendency of each ring when com-
pressed is neutralized, and nnliice the eccen-
fric type of ring gas leakage through the
dlits will not develop after wear of the ring
periphevies. '
A metallicring 88
case 3, the
retainer.  elt or other soft fabric 39 is in-
terposed between the support 2 and a cireu-
lar groove formed in one side of the ring 38.
The felt 39 when saturated with lubricating
oil serves as a dust-proofing means and as an

is serewed into the erank-

eflicient packing to prevent loss ot crank--

ase compression, and unlike the ordinary
two-cycle motor hut one bearing only needs

to be packed in the present metor.

i 2 magneto is used to generate the elec-
tric current for sparking the motor, a gear

| 40 may be machived.on one side of the

cyank-case 3 for driving said magneto which
may be secured (o the support 2 n any suit-
able manner. :

The spark plugs 41 ave secured in the ¢yl
inders preferably as shown in order that the
same may have electrical contact with the
spark advancing aud retarding lever 42, the

same serving as a ball bearing.

[S1}

§0

90

10

10

latter being votatably mounted on the tube

13 leading frowm the carbureter, which tube
is pressed into the crank-shaft 1. The
flange 41 integral with the tube 43 retains
ihe Tub 45 of the lever 42 in position, said
hub heing adapted to insulate the high ten-
sion currents-of the wires 46 from the motor
except when the terminals of said lever con-
taet electrically with the plags 4L The le-
vor 42 may be rolated by hand or n any
uituble manner as indicated by dotted lines
in Fig.3 in order to properly time the spark.

An eficient means of rigidly securing the
crnnk-shaft 1 to the support % is formed by
driving a sevies of radially disposed pins 47
through said crauk-shaft into said support,
the tube 43 serving as.a retainer for said
pins. The cooling flanges 48 may be dis-
pensed with as they add but a trifle to.the
efficiency of the motor.

Beveled edges 49 are provided on the pis-
tons.

The present motor may he a two, four, ov
an eight cylinder power tnit, and, as & four
eylinder unit, two explosions oceur. i sin-
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gle revolution. An eight cylinder unit may
be made by simply coupling two four cylin-
der units in such a manner that the pistons
of one unit are at the termini of their in-
strokes at the same time as the pistons of the
other unit are at the termini of their out-
strokes. And in the eight cylinder unit two
explosions ocenr at every 180 degrees of ro-
tation. As many eight eylinder units may
be geared ta a main shaft by means of spi
gearing as may be desired.

The revolving tubular portion or gas pas-
sage-way 13 may be integral with the infake
and exhanst eylinders, as shown, or the same
may be a separate conduit or pipe connect-
ing the heads of said cylinders, either con-

struction being a substantial equivalent of

the other. ‘

The scale of the original drawings is one-
half the preferrvéd size of motor, the cyl-
inder dimensions being 4} inches bore by 34

inches stroke. The length of the connecling-

rods, between centers, the length of the crank
shaft, and the distance from the center of
rotation to the perviphery of the motor are
6, 12, and 11, inches Fespectively.

The operation of the motor is as follows:
Fig. 1 shows the incoming charge from the
carbureter caused by the suction of the pis-
tons. The charge passes through the sensi-
tive automatic inlet valve 14, which instantly
closes on_the outstroke of the pistons, thus
imptisoning said charge. The charge 1n the
crank-case 3 is compressed and, when the cir-
cumferential intake ports 83 open, flows into
the cylinders as shown in ¥Fig. 2, this action
being accelerated by centrifugal force.. The
exhaust ports 10 open slightly before the
intake ports 33 allowing a portion of the
products of combustion to escape, the re-
maining products of combustion escaping
simultaneously with the charging of the cyl-
inders. Thecylinder.charge 1s ignited when
compressed us shown In Ifig. 1.” To reverse
the motor, the same is throttled and the
spark advanced by means of the lever 42,
It is appavent that the centrifugal force
acquired by the gases in their passage from
the center of rotation of the motor to a
cylinder intake port accelerates their move-
ment through the two adjacent revolving
eylinders, thus facilitating the charging and
scavenging thereof, and that the movement
of the gases i the revolving cylinders from
the center of eylinder revolufion through the
piston-controlled intake port into the first
sage-way he-
tween the eylinder heads inte the second eyl
inder, and thence out through the pistot-eon-
trolled exhaust port, is a feature peculiav to
this motor.  When the eshausi pori is un-
covered by the piston in the exim st or second
eylinder, the terminal pressure of the gases
and the consequent inevtin thereof will rid
the cylinders of a portion’ of the prodacts of

H
L
1
iy

.

combustion before the intake port is un-
covered in the first or intake cylinder. Then

the intake gases will follow the spent gases

and be slightly intermingled therewith in

the first cylinder. But duiing the passage of -

the two gases in the second cylinder the
heavy fuel vapor of the charge or intake
gases which may have mixed with the spent
gases In {he first cylinder will tend to be
separvated thevefrom by centrifugal force,
sald second cylinder thus serving as a cen
trifugal separating chamber. Tt is obvious
that the hot light spent gases will approach
the center of revolution and flow ont through
the exhiaust port, and that the cool heavy air
and vapor of the charge will remain in the
cylinders. It is of course possible, how-
ever, that minute quantities of the cold
heavy air of the charge which may have
mixed with the spent gases in the intake
eylinder will fail to be separated therefrom
in the exhaust cylinder and consequently be
lost, but the possibility of any such loss of
the costly gasolene or other fuel vapor of the
charge which is heavier by far than the air
thereof is remote. The combined &ffect of
the suction over the exhaust ports, the cen-
trifugal force and separation of the gases,
and the crank-case compression, together
with the terminal pressure and chnsequent
inertia of the gases is to thoroughly charge
and scavenge the cylinders at each revelu-
tion of the motor, the advantage of pure
charges undiluted by the products of com-
bustion being of course apparent.

Features of the present motor ave the sym-
metrical arrangement and consequent per-
fect balancing of the opposed moving parts,
and the elimination of reciprocating motion.
ITigh speeds ave atiainable as'in a twbine
ot electrie motor beeause of the simple re-

velving parts. And because of fts high effi-

ciency and extremely light weight, having
no fly-wheel or water system, this motor 15
especially adapted for heavier-than-air fly-
ing-machines and automobiles.

While T have shown what T deem to be the
preferable form,of my invention, I do not
wish to be Hmited thereto as there might be
many changes made in the details of con-
struction and arrangement of parts without
departing from the spirit and scope of the
appended claims,

What T claim as new
by Letters Patent is: : :

1. In a motor, a crank shaft, a pair of eyl
inders in open communication with cach
other and mounted to revolve about said
crank shaft with their axes in plancs sub-
stantially perpendicular to the axis thereof,
pistons operating in said eylinders and con-
nected with said erank shaft, means of ad-
mission of an explosive mixture into one eyl-
inder, a piston-controlled exhaust port ‘in

and desire to secure

‘the other eylinder, and means for ionition.
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9. Tn a motor, u crank shaft, a pair of cyl-
inders mounted to revolve about said ciank
shaft and I open communication with each
other in the region most remote from the
axiz of vevolution, pistons operating in suid
eylinders and connected with sald crank
shaft, means of admission of an explosive
mixtire into one eylinder, a piston-con-
trolled exhanst port in the other cylinder,
and means for ignition, the axes of said cyl-
inders being in planes substantially perpen-

“dienlar to the axis of said crank shaft.

3. In a motor, a crank shaft fixed against

rotation, u pair of cylinders mounted to re-

volve about said crank shaft with their axes
in planes substantially perpendicular to the
axis thereof, pistons operating in said eyl

inders and connected with sald crank shaft]

said cvlinders being in open communication
with cach other at their outer ends beyond
the range of operation of said pistons, ad-
mission means in one cylinder, a piston-con-
trolled exhaust port in the other cylinder
and means fov ignition.

4. In a motor, a crank shaft fixed against
rotation on a support provided therefor; a
pair of adjacent cylinders mounted to re-
volve about said crank shaft, pistons in said
cylinders conuected with sand crank shaft,
2 gas passage-way adjacent the heads of said
evlinders leading from one eylinder to the
other, a piston-controlled intake purt in one
cylinder cand a piston-controlled exhaust
port in {he other, ignition means, and means
for conducting an explosive mixture to sadd
intake port, the axes of said eylinders being
in planes substantially perpendicular to the
axis of said crank shaft.

5. In a motor, a stationary crank shatt, a
pair of adjacent and  parallel. cylinders
monted to revolve about said crank sha ft,
pistons operating in said eylinders and ¢on-
nected with said eranle shaft, a passage-way
between said cylinders adjacent the heads
thereof and beyond the range of operation
ot said pistons, circumferential plstoil-con-
trolled ports in said cylinders, meaus for
conducting an explosive mixture {o one of
said porls, ignition means, and means Tor
holding said crank shaft in position, said
eviinders being radially disposed.,

6. In a {wo-cycle motor, a stationary -

erank shaft and means of support therefor,
a pair of connected eylinders conneeted with
and adapted to revolve about said crank
shaft, pistons in said eylinders connected
with said crank shafl by means of connect-
ing-rods pivoted thereto and to said eranlk
shaft, a passage-way between said evlinders

whereby gas may flow freely from one eyl

inder to the other, a piston-controiled infake
. i in one cylinder and a piston-controlled
oxhaust poré 1w the other, means for conduct-
ing an explosive mixture to said intake port,
a spark plug secured in one of said eylin-

858,074

ders and mieans for conducling an clectric
current thiercto, and an exhaust-pipe con-
nected with said exhaust port, said eylinders
heing approxiinately radially disposed o
the axis of said crank «haft.

7. Tn oa two-cyele motor, a non-rotatable
erank shaft aud a suppovt vigidly seenred to
one end {heveof, a pair of eylinders connect-
od with amd adapted fo vevelve about said
erank shalt, pistons operating i said cylin-
ders and connected with said cvank <hait by
means of contweting-rads a4 crauk case
mounted on sald erank shatt o which said
eylinders ave conpecied, powes {ran=mission
means conected o waid erank ease, 1 piston-
controlled intake poit in one evlinder and &
piston-controlled exlivst port in ilie other,
ignition wenhs, enis ol eha adnnission
to said intake porte and a pa e-way be-

fween ~aid eylinders more removed from the

center of evlinder vevolution than said ports,
suid evlinders being substantially radially
arvanged, ’

& In o two-cvele motor, o erande shaft
and o paie of eylinders mounted to revolve
thereabout, said exlinders being radiaily dis-
posed and adjacent to each other, a passage-
way connecting said eviinders having con-
tinvously solid walls and adapted to revolve
therewith, said eylinders aud passage-way
being air-cooled by theie rapid movement
throneh the air, pistons operating in said
cylinders conuected with and adapted e
revolve about crank pins of said crank shaft,
a piston-controtled intake pert in one cyl-
inder and a piston-controtled exhaust port

in the other, said ports being arranged

nerer the center of eylinder revolution
than said passage-way, 1gnttlon means, and

means for conducting a charge to said in-
talke port.

0. In u two-evele motor. a stationary
crank shaft rigidly secured Lo a support
provided therefor, a crauk-cuse rotatably
mornted on said erank shaft, apair of eyl
inders seenred to said erank-case and adapt-
ed to revolve about said erank shaft, revolv-
ing pistons eperating in gaid eylinders 2 nd
connected with said crank shaft, cylinder
heads ab the onter ends of suid cylinders, a
passage-way leading from one cylinder to
the other adjacent the heads thercof, a pis-
ton-controlled intake port in one cylinder
and a piston-controlled exhaust port in the
other, means for conducting a combustible
charge iuto said eranl-case and thence to
said intake port, and a spark plug secured
in the eylinder provided with said intake
port and means for condieting an electric
current thereto, the axes of said eylinders
being in planes perpendicular to the axis of
said erank shaft.

10. Tn a two-cycle motor. a stationavy
support and a crank shalt rigidly secuved
thereto, a crank-case rotatably mounted on
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said crank shaft, a pair of revolving cylin-

ders secured to said erank-case whose axee |

are in planes perpendicnlar to the axis of
suid crank shaft, revolving pistons operat-
ing in said cylinders and connected with
said crank shaft, a tubular passage-way con-
necting said cyvlinders surrounded by atmos-
phere and having unbroken inner and outer

ssurfaces so that the same may be efficiently

and uniformly alr-cdoled, 'a piston-con-
trolled intake port in one cylinder and a
piston-controlled exhaust port in the other,
jgnition means, an -infet passage in said
crank shaft leading to said crank-case, and
a passage-wayv in sald crank-case leading to
sard-Intake port, said tubular passage-way
being farther removed from the center of
evlinder revelution than said intake and
exhaust poris. ‘ ‘

Lo T a two-cycle motor, a crank shaft
and means {0 prevent the same from rotat-
ing, a crank-ca.. votatably mounted on, said
crank shaft, a pair of adjacent revolving
evlinders secured to said erank-case whose
axes are in planes perpendicalar to the axis
of said crank shaft, revolving pistons oper-
ating in shid eylinders and connected with
said crank shaft, a passagesway leading
from one cylinder to the other, an intake
port in one cylinder and an exhaust poit in
the other, means for opening and closing
sald ports, means for conducting a combusti-
ble charge into said crani-case” aiid thence
to said intake port, ignition means, and
lmeans for imprisoning said compustible
chavge in said crank-case priov to the open-

sing of said Titake port, said passage-way

being more removed from the conter of ey
inder revolution than said ports which are
removed - at substantially equal distances
therefrom.

12. In 2 two-cycle motor, a support and
a crank shaft-having a tubular portion se-
cnrved thereto, a paiv of eylinders mounted to
revolve about said cranf shaft whose axes of

awxvokution are substantially coincident with

the axis of said tubular pertion, pistons op-
erating-in said eviinders and connected with
said crank shaft, a piston-controlled iitake
port in one cylinder and a piston-conirolled
exhaust port in the other, a gas passage-way
leading from one eylinder fo the other lo-
cated more reniote from the center of cylin-
der revolution than said ports, u sensitive
automatic inlet valve pivoled to the inner
end of said tubular portion permitting an
intermittent flow of a combustible charge

. therethrough, means for conducting said

60

charge from said tubular portion to said in-
tale port, and 1gnition means, the axes of
said cylinders being in planes perpendicular

" to the axis of said ¢rank shaft and said tu-

66

bular portion thereof, and said ports being
removed at substantially. equal distances
from the center of cylinder revolation.

I

j

>

13.-In a two-cycle motor, a crank shaft
and a pair of cylinders mounted to revolve
thereabout, 8aid cylinders being radially dis-
posed and one serving as an intake cylinder
and the other as an exhaust cylinder; pistons
operating in said cylinders and connected
with said crank shaft, a piston-controlled in-
take port in said intake cylinder and a pis-
ton-controlled exhaust port in said exhaust
cylinder, a passage-way between said cylin-
ders more removed from the center of cylin-
der revolution than said ports, means for

.conducting a combustible charge to said in-

take port, and an exhaust pipe connected to
said exhaust cylinder over said exhaust port,
the outer extremity of which is approxi-
mately the same distance from the cénter of

~eylinder revolution as the heads of said eyl-

inders.
14. In u two-cycle motor, a stationary

crank shaft and supporting means therefor,

70

75

80

a pair of cylinders mounted to revolve about ‘

said crzwk shaft whose axes lie in planes
perpendicular to the axis of said crank shaft,
revolving pistons operating in said cylinders
and connected with said crank shaft, o pis-
ton-controlled intake port in one cylinder
and a pisten-contrelled exhaust port in the
other, means for conducting a charge to said
intake port, a passage-wd¥ leading from one
cylinder to the other farther removed from
the center of cylinder revolution than said
ports, and an exhaust pipe leading from said
exhaust port and disposed substantially at
right angles to the cylinder provided theve-
with, so that the exhaugt eases will escape in
a direction nearly opposite from the direc-
tion of revolution of sald eylinders when the
motor is runuing in one direction, the axis
of said exhaust pipe being in & plane sub-
stantially perpendicular to the axis of said
crank shaft. . o
15, In o two-cycle motor, » crank shaft
and & crank-case rotatably mounted thereon,
a stationary support arranged adjacent one
side of said crank-case to which one end of
said crank shaft 1s vigidly securved, o bearing
support arpanged adjacent the other side of

said crank-case and a journal formed on said

crank-case mounted therein, power transmis-
sion means secured to the outer end of said
journal,” paclking means arranged adjacent
the inner side of said stationary support and
swrounding said crank shatt, a pair of re-
volving eylinders secured to said eranlk-case
whose uxes lie in planes perpendicular to the
axis of sald crank shaft, revolving pistons
operating in said cylinders and connected
with said erank shaft, a piston-controlled in-
take port in one c¢ylinder and a piston-con-
trolled exhaust port in the other, a passage-
way leading from one cylinder to the other
more removed from the center of cylinder
revolution than said ports, means for con-
ducting a charge (o saild intake port, and
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means for conducting away the exhaust from
said efhaust port.
16. In a two-cycle motpr, a crank shaft

and a crank-case rotatably mounted thercop,
5 a stationary support avranged adjacent one
side of said crank-case o w which one end of
said crank shaft is rigidly secured, a.bear-
ing support arranged adjacent the other side
of said crank-case and a journal formed on
said crank-case mounted therein, the other
end of said crank shaft terminating within
said crank-case, a tubular portion in said
crank shaft connected with a carbureter and
leading inte said crank-case, an auntomatic
15 dnled valve pivoted to said mwi shaft and

sdapted to control the admission of an ex-

ostve wixture through said tubulay 1301'
o0, a pair of eylinders ._Lcurea to said cra
case whose e lie in planes perpe nmcul :
to the axis 04 said crank sha £t, pistons oper-
ating in sald eylinders and connected with
aid crank shaft, a piston-controlled intale
wort in one eylinder and a piston-controlled
ust port in the other,
ing from one eylinder 'to the other far-
wmowd from the center of cylinder
tion than said ports, a cylinder exten-
sion an(l 1 said crank-case, and a sub-
stantislly anvular transfer gas passage-way
surrounding said L}]Jld@l‘ extension and
leading 1o said intalc port.

17. In a two-cycle motor, a crank
a pair of eylinders nwunied to revolve about

said erank m‘iir with their axes in planes
v to the nxis of said crank shaft,

] z wders {rave eling sy nehiro-
ders being in open” com-
each other af their outer
the range of travel of said
varge admission means in one cyl-
indes , & piston-controlled exhanst port in the
(/Lm”‘ and ignition means.
In a two- cycle motor, a stationary
t, 2 pair of adjacent and parallel
u,mrm ted "to vevolye abeut said

ai
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1l eylinders and connect
shaft, a pass way

5 .
Sai¢h cran age- Letween

& passuge - \\71\"

shaft,. |

it, pistons having pisten rings op- |
- 1 i
; L with

979

said cyvlinders adjacent the heads thereof
and beyond the range of operation of said
pistons, & circ umferential port iu each cylin-
der, means for conducting an explosive mix-
ture to one of said ports, said cyhinders be-
ing radially disposed, and beveled edges on
the heads of sard pistons extending to the
first rings thereof, said ports being positively
controlled | by the lntter, and said rings be-
ing wider than their respective ports.

19. In a two-cyele motor, a crank shaft 1
secured to the support 2, a crank-case 3 ro-
tatalbly mnumod ot sadd erank shatt, eylin-
ders 4 and 5 conneeled by a pessage-way at
the outer ends l!u,u:z;f secured to each end
of said crank-case by means of the serew 6,

the axes of said cylinders lying iv planes

perpendicular to thie axis of said crank shaft,
pistons T and & operating in the (.'Iind s
4 and 5 vespeetively and connected witl said
crank shaft hy means of the symetviceally
arranged and halanced conuecting-rods 17,
the evlinders 4 being in axial alincent and

the evlinders 5 being in axial alinement, a
bearing support 21 in which said crank-

:ase is mounted, spark plugs H osecuved n
one side of the evhinders 4, a spark advanc-
ing and vetarding lever 42 adapted 1o con-
tact electrically with said plugs and secured
in the insulating hub 45 which is rotatalily
mounted on the tube 47, the Jatter being
pressed into a tnbulay portion provided in
%id evank shafle an inlet valve T pivoied
to the inner end of said tabnlay pot o,
c;.rhmh v extensions 11 secived insaid erank-
case and surrounded by the substauntially
annular transfer gas passages 120 civenfer-
ential intake ports 8% leading frons the pus-
es 127 inte the eylinders 4, aud eireum-
fer ential piston-controlled exhaust ports 10
in the evlinders 5, snbstantic Hy ag described.

In testimony whereof 1 have sigried my
naie to this @pemﬁc ition in the presence of
two subseribing witnesses.

WILLIAM (OB

Witnesses:

. C. Breroroee.
Frevs. J, Larsox,
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