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Application filed January 3, 19

1o all whom 1t Iy concers;
De 1t 1{11{}11]1 ﬂ I.L |
a9, cltizen <£

L 0BE ST

mdm o al

& I_H_J}fﬂ.._‘m

ﬂ‘ﬁ t_u,}I {"il }?l(]{‘tljﬂ

'(;hmam} i {lw county ot Quoh a1 & {ato
Cof U]mm,: By

nmwd certain new and
lz%ehr} Tﬂmrmmwﬁth i Reversible Revoly-
ing-Oylinder Motors, of which the follow-
g is a %l:aealh(*lh(}ll |

Mv mvention relates to improvements in
two-cycle internal-combustion motors s, and
more pm‘tlr‘ﬂla}l} o that type in which the
cylinders are aclapted to revolve about a

eranle-shaft Bxved against rotation.

The main cbject
vide Hn(ﬁ

Lot n 0y vention is to pro-
A construction and arrangement
m a two-cyele, or two-str oke. -cyele,
cylinders
thereof will he thoroy whly  charged and
scavenged at each 1*&3&?{}]11{1011 m the safie
A turthm Ghju* Oi my. 1111@11[1011 is to
provide a motor which shall he nexpensive
of manufacture, strong and duorable in its
construction, and of ihe highest poscihle
efficiency. _ o
Other objects will a wppear heremafter,
With these obj cets | N view my invention
consists in the ]Jm el mu%flmmm LFIIII)HM*

tron, and arrangement of parts Mm,h Will

be lha:wem”ttm qu;_; ]ﬂh{‘r‘hm and  more
particalarly pointed out in the appended
claims, |

- My invention will be more veadily un-
derstood by reference fo the _.fv"mmpﬂ’"}‘w
ing drawings forming o paLt of this gpeci-

ﬁcatmn} and in whicly,

Iignre 1 15 su h‘-«hlihld”\ A cential ](}liﬂl—
tndm.ﬂ section of a four (“T]H]J”i power uult

m its preferred form, wlso indieati Y 1}1;
dotted lines lto«w an mﬂl E ey h!;m*r iii‘[ ay
he constiructed, m 218 view ammﬁi 16

If1g. 1, but sho wing ”u, cylinder pstons at
m fermini Uff}wr outstrolies, 11‘11111411{ al e

by dolted Imes hon the J.l‘f:fﬂfu ay be diree -
connected to a pim er shaft, Fig. 3 is a side
clevation showing the ﬁfm:*;,,m L opipes, g, 4
I i encd elevation showing the lo yrtudi
.'_ w

nally disposed aiv-cocli 375
f

ML

LN Ues,
e *(:mg}i}wi
{E" SVErse S“L
is & dm 214
r.....:rh:ﬁ il
the tubular gas passage- wzw,‘
end f"l-“\ atinn .Jho-.uuu
portion of an intake ¢y zﬂfl@“.

|||||
-

Jot LUT a}ie vation
11 L ]ﬂmlm 1‘111f*u, 3 ‘*{'.E &
1oevhnder nht{m

LE}H GL
r;::-.t,{j{ 1_{;_1 i
SHOWING
7 ', s & de.
hi;‘% .&mmmm

o~ =y * v
11{ inﬁ. &) 15

B m

“an elevation of the 'umwnmfa{, crank-case in-

let disk valve.

g
ap
. - [ ]
—_—— s .

specification of Lettei*é Patent.

secenred.
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.?] 1031 ,umn a1 ¢

- portien and

"E*:Ekiii

3’LL‘ R "’OJ.N 1NG- CVJH\TE{)LR MOTOR,

- m— e m F

ﬁ.**ltﬂnmﬂ Aj pr. 3, 1910,
09. Serial No. 471,554
weferring now to the dl‘mm“b 1 1indi-
HHU“ the non. rotatable eran] {'—-%h’ut and 2
e frame or sunport to \\Mfl the same is
The crank-case 3 ig rotatably
mwounted on the crank-shaft 1 preferably by
means of hall-h earmgs, a3 shown. Wach in-
take eyliider 4 is preferably cast mteo‘r‘ll
with an exhaust cylinder 5, and the pair of
Cy !irmms thus formed ig m{wﬁ to the crank-
wae S oand may be held in position by the
“erews 0, |
it 18 obvious {Lu' a ‘3111”1{3 vaii of ¢ylin-
ders ay be used if proguly’ counter-
bal: 111{*4%1 but w hf:*u ifml cylinders are used
aid dis posed in couples on either end of
the crank- cesd 3, as shown in the dyp AWIngs,
the s screws § are preferably provided with
right and lcfb threads {mu the cylinders
capped to receive the same, so that by turn-
ing the serews 8 all four ml uuuh may be
easlly removed from the cranlk-case 3. Tach
intake cylinder piston 7 is mlmﬂ 1t (o an ex-
haust cylinder plston §, fﬁ\{’:ﬂpt that the lat-
Lm' 15 preferably provided with an addi-
tional ving 9 to prevent auy loss of erank-
(:nw umlpr{w 1on by leakage through the
Imim port 10. The 1‘@111:%'&]11@ 1)0111011
extension of an intake cylin-
der 4 15 s‘_.e‘i_uei*’ pressed 1nto position m the
crandi-case 3, {he transfor intske 1S PUs-
age 12 peing substantially an ann 3*11 space
betiveent the pe; riphery of said removable
| F m{} mu;;!H ase,  The crank-
IECOIVE [11 exhanst eylin-
shown.  Thewe bored por-
SCEVe s a part of the exhaust

60

65

79

79

&0

85

)

b

20
der pistons 8, as
fions thus s
N )

the rev {";\“11]’{ passage-way or tubular
portion 15 l]l{)tiuh which the cases 1 the
mitalke cyhnder 4+ may flow to the exhauat
{*ﬂmdm J 18 the maim novel itmtme 0t this
revolving cvlin Hcl revolving piston motor.
The tondi eney of Che hot spent o, ases 1 How-
iy ”:muw s passnge-way 15 (o over-
""m;t the same, thus vedueing 1 npower of
fhe f“h-:.f;“f:;tﬁ i_i.a;;r capansion, 151_11".; sce 1o other
part of the motor 1_:151::; a hl rotative
speed, said *'-"“i%::!ii“'»’EE-WEH thoroughly air-

,,,,, 'LaLa Il;
1S the

9o

100

¢

'r‘i“lqjiﬁ

a2

f*‘ta”’“f{];ﬁ 105

infet valve 14 is PLv-

,_mtxt 1, the [atter being

E ceve & bend portion 16

ive, A ,u‘l -c,t ng-rod 1’;" K adapt-
‘ Iv

g 110
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erably of the annular type, and are so ar-
ranged on (he crank-shait that the same
may resist the explosive pressures in the
most effective manner. -

One side of the crank-case 3 1s preferably |

journaled in the bearing member 21 pro-

vided with e bronze bushing 22, sa1d.
member beir  a stationary support. ‘Ihe

driving spur gear 23 may be secured to the
crank-case 3 by means of the countersunk
head screws 24.
showy, but it is clear that several- may be
used. - |

Tt is obvious that the gear 23 may be dis-
pensed with 1f the direct-connected power
<haft 25 is used as indicated by dotted lines
n Hig. 2. -

Tn order to couple two four cylinder
anits to form an eight cylinder motor, the
cear 23 of '
secured together by means of a |
of rivets 26, the same being hot riveted.

The bridees 27 extending across the ex-
hausi ports 10 are integral with the crank- |
case 3, and preferably do not contact with |

the pistons or rings, the latter being of a
widih sufficient to pass said ports inde-
nendent of said bridges. -

The bridees 27 and the portions 28 of
the screws 6 which arve exposed to the ex-
haust eases may be coated with an msula-

Clon of ashestos or mica, 1T desired, this pro- |

vision being possible since the piston rings
do not contact with said bridges. DPiston
fing *distortion causing leakage and - low
cornpression and burning of the cyhnder
oil, which are famihar results when bridges
are depended on for retalnmg the rings 1n
position is thus overconie.

A suitable shoulder joint
to aceurately position the cylinders on the
crank-case 3, the screws 6 being depended
on io hold the same in position.

The compound curved piston ring JOINtS
90 are a special provision in this motor to
prevent breaking of the piston ring ends
when passing the ports.

together with the exlensions 32 which abut
‘the cylinder 4 serve to hold satd portion 1n
position. '

The cireum ierential exlizust ports 10 and
e ciccunferential intake porls 55 causs
aniform eylinder expansion by a proper 13-
Gibntion of the gases, it being well knowu

(liat eylinder distortion resulis from an un- |

syminetrical arrangenient of the ports.

sach exhaust pipe 84 has the form of a
Pattoned tube and is machined to fit snugly
on an.exhaust eylinder 5 and the crank-case
2 gver an oxhuust port 10. The exhaust
pipes may be dispensed with 1f so desired,
but i used, add to the efliciency of the mo-
(or by creating o partial vacuum over the

oxhuust ports. The oridice ol cach exhaust-

— T L
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Two screws 24 only are

each unit may be abutted and .
plurality

29 is provided |

- flange 4+ integral with the

~shoulders 31 are. |
provided on the rentovable portion 11, which |
{net electrically witly the plugs 41.
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pipe is so disposed that the exhaust gases es-
cape in a divection opposite from that of the
rotation of the motor, except when revers-

ing. hence an effective muffiing action and a

reaction tending to increase the power of -

the motor. .
The concentric piston rings 35 and 36 are

fixed against rotation by means of a plain

- pin 37 Joosely mounted in the same and mn.
a piston, as shown 1 1fig. J.

0 Commnion ec-
centric rings may be used 1% desired, but the
concentric rings arve preferred as they heat
uniformly.  As the joints or slits ot the con-
centrie rings are spaced 90 degrees apart the
clliptical tendency of each ving when comn-
nressed is neutralized, and unlixe the eccen-
iric type of rving gas leakage through the
Jits will not develop after wear of the ring
peripheries. o |

A metallic ring 88 18 serewed into the erank-
case S, the same serving as u ball hearmg .
retainor.  Irelt or other soft fabric 39 is -
terposed Between the support 2 and a cireu-
lar groove formed 1n one side of the 1mng 38.

)

The felt 39 whern 5;11;111';1.{.6{1 witls 11!.1)1.‘it'kltillg

oil serves as a dust-proofing means and as an

efficient packing to preveint loss of crank-
ase compression, and unlike the ordinary

two-cyele wotor hut one beaving only needs
to be packed in the present motor.

[ o magneto is used to generate the elec-
iric current for sparking the motor, a gear
10 may be machined. on one side of the
cranl-case 8 for driving said magneto wiich
may be secured (o the support 2 in any suit-
able manner. *

The spark plugs 41 ave secured mn the cyl-
inders preferably as shown in order that the
same may have electrical contact with the
spark advancing aund retarding lever 42, the
latter being votatably mounted pn the tube
13 leading from the carbureter, which tube
is pressed  into the crank-shatt 1. The

, tube 43 retains

(he hub 45 of the lever 42 in position, said
hib heing adapted o insulate the high ten-
sion cnrrents-of the wires 46 from the motor
except when the terminals of said lever con-
The le-

ver 42 may be rolated by hand or n any
cuituble manner as indicated by dotted lines
in [Fie. 3 inorder to properly time the spark.

A ellicient means of rigidly securing the
cranl-shaft 1 to the support £ 1s formed by
driving a sevies of radially disposed pins 47
throngh said crauk-shaft into sald support,
{he 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 pls-
{ons. | |

Ihie present motor may be a two, four, ov
an eight cylinder power unit, and, as & four
cylinder unit, two explostors oceur. 1t Si-

(>
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izle revolution. An eight cylinder unit may
be made by simply coupling two four cylin-
der units in such a manner that the pistons

-0f one 111“]:‘.1; are at the termini of their im-
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 cylinder units may
be geared ta a main shaft by means of spiur

- gearing as may be desired.

S
)

30

39

40

halt the |
1nder dimensions being 41 inches bore by 81
1nches stroke, The length of the connecting- |
‘rods, between centers, the length of the crank

The revolving tubular portion or gas pas-
sage-way 13 may be intepral with the intake
and exhaust eylinders, as shown, or the sane
may be a separate donduit or pipe connect-
ing the heads of said cylinders, either con-
struction being a substantial equivalent of
the other. | | |

The seale of the original drawings is one-
preferved size of motor, the cyl-

shaft, and the distance from the ecenter of
rotation to the periphery of the motor are
6, 12, and 11, inches Tespectively.

The operation of the motor is as follows:
If1g. 1 shows the incoming charge from the
carbureter caused by the suction of the pis-
tons. ‘T'he charge passes through the sensi-
tive automatic inlet valve 14, which mstantly

closes: on the outstroke of the pistons, thus

imprisoning said charge. The charge in 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 hy centrifugal force.. The
exhaust ports 10 open slightly before the i
intake ports 33 allowing a portion of the

products of combustion to escape, the re-

-~ mainmg products of combustion escaping

simultaneously with the charging of the cyl-
inders. Theceylinder.charge 1s ignited when
compressed as shown in Fig. 1. To reverse
the motor, the same is throttled and the
spark advanced. by means of the lever 49,
It 1s appavent that the centrifugal force
acquired by the gases in their passage from
the center of rotation of the motor to a

cyhnder intake port accelerates their move-

ment through the (wo adjacent revolving

090
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eylinder, the terminal pressorve o

cylinders, thus facilitating the charging and
scavenglug thereof, and that the movement
of the gases in the revolving eylinders from
the center of eylinder revolution through the

piston-controlled intake port into the first |
cylinder, thence through a Passage-way he-
tween the eylinder heads into the second eyl

inder, and thence out through the pistor-con-
trolled exhanst port, is a featurve poculiar to
this motor. When the exhausl port s nn-
covered by the piston in the exbiust o second

Pl oases
and the consequent inevtin thereof will rid
the cylinders of a portion’ of the products of

¥

combustion before the intake port is un-
covered 1n the first o1 intake cylinder. Then

anct be slightly intermingled therewith in
the first cylinder. But during the passage of
the two gases in the second cylinder the
heavy fuel vapor of the cherge or intake
gases which may have mixed with the spent
gases 1 the first eylinder will tend to be
separated 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 out through
the exliaust port, and that the cool heavy air

and vapor of the charge will remain in the
P :

cylinders. _

ever, that minute quantities of the cold
heavy air of the charge which may have
mixed with the spent gases in the intake
cylinder will fail to be separated therefrom
1 the exhaust cylinder and consequently be
lost, but the possibility of any such loss of

It 1s of course possible, how-

‘the costly gasolene or other fuel vapor of the

charge which is heavier by far than the air
thereof is remote.
the suction over the exhaust ports, the cen-
trifugal force and separation of the gases,
and the crank-case compression, together
with the terminal pressuie and chnsequent
mertia of the gases is to thoroughly charge
and scavenge the cylinders at each revolu-
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 are the syni-
metrical arrangement and consequent per-
tect balancing of the opposed moving parts,
and the elimination of reciproeating motion.
High speeds are atiainable as'in a turbine

- or electrie motor beeause of the stmple re-
volving parts.  And beeause of fis high effi-

clency and extremely light weight, havine
no fly-wheel or water systen, ‘tf;is' motor 1s
especially adapted for heavier-than-air fly-
mg-machines and automobiles. |

While T have shown what T deem to be the
preferable form,of my invention, I do not
wisht to be limited thereto as there might. be
many changes made in the details of con-

struetion 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
mders in open communication with cach
other and mounted to revolve about saiud
crank shatt with their axes in planes sub-

and desire to seeure

stantially perpendicular to the axis thercof,

pistons operating In said eylinders and con-
nected with said erank shaft, means of -
mission of an explosive mixture into one eyl-

mder, a piston-controlled exhaust port in

the other cylinder, and means for ignmition.

3

The combined &ffect of

the Intake gases will follow the spent gases
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9. Tn a motor, « crank shaft, a pair of ¢yl
inders mounted (o revolve about said crank
shaft and Dy open commuunication with each
other in i
axiz of revolution, pistons operating in suid
cvlinders and connected with said- crani
shaft, means of admission of an explosive
mixture into one cylinder, a piston-con-
trolledd exhaust port in the other cylinder,
and neans for ignition, the axes of said ¢yl
inders being in planes substantially perpen-

“dicular to the axis of said erank shaft.

3. In a motor, a crank shaft fixed aga 1nst

rotation, u pair of evlinders mounted to re-

volve about said cranl shaft with thewr axes
in planes snbstantially perpendicular to the
qixis thereof. pistons operating in suid eyl-
inders aud connected with said
said evlinders being m open cotmunieation
with each other at their outer ends beyond
the range of operation of said pistons, ad-
mission means in one cylinder, a piston-con-
{rolled exhaust port in the other cylinder
and means for igmtion. '
1. In a motor, a crank shaft fixed against
rotation on a support provided therefor, a
pair of adjacent cylinders motunted to re-
volve about said crank shaft, pistons n said
cylinders connected with sand crank shatt,
a4 gas passage-way adjacent the heads of sad
cvlinders leading ifrom one cylider to the

other, n piston-controlled iutake port m one

cylinder and piston-controtled exhuist

port in the other, ignition means, aud means
for conducting an explosive mixture to SHELH!
intake port, the axes of said eylinders bemg
in planes substantially perpendicular to {he
axis of sald crank shatt.

5. T s motor, a statlonary crank shatt, a
pair of adjacent and paraltlel  cylmders
monnted fo revolve about satd crank shatt,
pistons operating in =aid eylinders and con-
neeted with saild crank shatt, a4 passage-way
between said cylinders adjacent the heads
thercof and beyond the range of operation
ot said pistons, cireumferential piston-con-
trolled ports in sald cylinders, means for
conducting an explosive mixture to one o f
caid ports, ignition means, wnd means for
holding said crank shaft in position, st

evlinders being radially disposed.

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

crank shaft and means of support therefor,
a pair of connected eylinders conneeted with
and adapted to revolve abont said Crani
sha ft, pistons in said eylinders connected
with said crank shafl by means of connect-
ime-rods pivoted thereto and to said cranle
shatft, a passage-way between said cylinders

whereby oas may flow freely from one eyl-

inder to the other, a piston-controiled mftake
1.t in one cylinder and a niston-controlled
exhaust port 1 the other, means for conduct-
ing an explosive mixture to said intake port,

a spark plug secured in one of said cylm-

e region most remote from the

crank shaft, | |
to said intake port. and a passage-way be-

| AV | . PR SR R v Ty €T
Cod owith and adupted to revoive
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ders and means for conducling an clectric
current thiereto, and an exhaust-pipe con-
neeted with said exhanst port, said eylinders
heine approximately radially disposed to
the axis of said crank shatl.

7. In a two-cyele motor, a non-rotatable
cranle shaft avd a support vigidly secured to
one end thereot, a pair of evlinders connect-

| ive about said
crank shall, pistons operating said cyiins
ders and connected with sald crank <hatit by
medts of  eontwecting-rods. o erauk case
mounted on said erank shatt co which said
eylinders ave connectes, power (i n=nission
menns cotected to said erank ease. 1 piston-
controfled intake poit i one evlinder and a
piston-controlled exlivist port 1 e other,
ienition mieans, meris ol chavge adnssion

Foreen cnid eviinders more removed from the

center of evlinder revolutiow than said ports,

said evlinders Deing substantindly radially
arranged. | |

S In a two-cyele olor, o erande shatt
and o pair of cylinders mounted to revolve
thereabout, said evlinders being radiaily dis-
nosed and adjneent to cach other, a passage-
way connecting said evlinders having con-
tinuously solid walls and adapted to revolve
therewith, said eylinders aud passage-way
Deing air-cooled by their rapid movemeny
dironeh the air, pistons operating in said
cylinders conuected with and adapted o
revolve about crauk ping of satd crank shait,
2 piston-controfled intake port m one ey l-
inder and a piston-contretled exhaust port
i the other, said

ports being arranged
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nearer  the center of evlinder revolution

than said passage-way, 1anitlon means, and

means for conductine a charge to said in-

{alke port.

0. In ow two-evele motor. o
provided therefor, a crani-cuse rotatably
monnted on said crank shaft, as pair of eyl
ndoers seenred to said erank-case and adapi-

el 1o revolve about said erantk shaft, revolv-

ing pistons operating in said eylinders and
conneeted with said erank shaft, cyvlinder
heads b the onter ends of sud cylinders, &
pas=age-way Jeading froin one eylinder to
{hie other adjacent the heads thereof, a pis-
ton-conirolled intake port in one cylinder
and a piston-controlled exhaust port in the
other, means for conducting a combustible
charge into said erank-caze and thenee 1o
said intake port, and a spark plug secured
in the eylinder provided with said intake
port and means for conducting an clectric
current thereto, the axes of saud eyhinders
heing in planes perpendicuiar to the axis ot
said eranke shatt. | |

10. Tn a twoe-cyele motor, a stationary
support and a crank shalt rigidly secnved

thersto, a crank-case rotutably mounted on

| ~tafionary
crank shaft rigidly secured Lo a support
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exhaust port in the other, a gas
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said crank shaft, a pair of revolving cylin-
ders secured to said erank-case whose axes
are 1 planes perpendicular to the axis of
sutd crank shaft, revolving pistons operat-
mg 1 said cylinders and connected with
sald erank shaft, a tubular passage-way con-
necting said cvlinders surrounded bv atmos-
phere and having unbroken inner and outer

-surtaces so that the same may be efficiently

and uniformly alr-cocled, a piston-con-
trolled mtake port in one cylinder and a
piston-controlled exhaust port in the other,

Jagnition means. an -inlet passage in said

crank shaft leading to satd crank-case, and
0 passage-way in said crank-case leading to
satd -mitake port, said tubular passage-way
being farther removed from the center of
evlimder revolution than said intake and
exhaust ports. * -
LI, In o two-¢yele motor, a crank shaft
and means 10 prevent the same from rotat-
g, a crank-cu. . rotatably mounted on, said
crank shaft, a pair of adjacent revolving
cvimders secured to said cerank-case whose

[

axes are 1. planes perpendicular to the axis

of sa1d erank shaft, revolving pistons oper-
ating 1 sald eylinders and connected with
sand crank  shaft, a passage:way leading
from one cviinder to the other, an ntake
port in one cylinder and an exhaust poit in
the other, means for opening and closing
sald ports, means for conducting a combusti-

.

a . - : I
ble charge into said crani-case” aiid thence

to said intake port, ignition means, and

means for 1mprisoning said combustible
charge in said crank-case prior to the open-

g of said ntake port. said passage-way

beimng more removed from he center of ey
mder revolution than said ports which are
removed - at substantially equal distances
therefrom. - R

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

aexvolution are substantially colneident with
the axis of said tubular portion, pistons op-

eratimg 1 said evlinders and connected with

said crank shaft, a piston-controlled intalke

port m one cylinder and a piston-controlled
passage-way
leading from one eyvlinder to the other lo-

cated more remote from the center of evlin-

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 combustibie charge

- therethrough, means for conduocting said

60

charge from said tubular portion to said in-
talke port, and ignition means, the axes of
saicl cylinders being in plancs perpendicular

“to the axis of said e¢rank shaft and said tu-

6o

bular portion thereof, and said ports being
removed at substantially equal distances
from the center of cylinder revolation,
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13. In a two-cycle motor, a crank shaft

Land a pair of cylinders mounted te revolve

thereabout, said cviinders being radially dis-
posed and one serving as an intake cylinder
and the other as an exhaust ¢ylinder; pistons
operating in said cylinders and connected
with said crank shaft, a piston-controlled in-
take port in said intake cylinder and a pis-
toi-controlled exhaust port in said exhaust
cylinder, a passage-way between said cylin-
ders more removed from the center of c¢ylin-

70

15

der revolution than said ports, means for -

cconducting a combustible charge to said in-

take port, and an exhaust pipe connected to
sald exhaust cylinder over ssid exhaust port,
the outer extremity of which is approxi-
mately the same distance from the center of
‘ sald cyl-
1nders. -
4. in

a two-cycle motor, a stationary

crank shaft and supporting means therefor,

a pair of cylinders mounted to revolve about
said crank shaft whose axes lie in planes
perpendicular to the axis of said erank shaft,
revolving pistons operating in said eylinders
and connected with said crank shaft, & pis-
ton-controlled intake port in one cylinder
and a pisten-controlled exhaust port in the
cther, means for conducting a charge to said
mtake port, a passage-wdy leading from one
cvlinder 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 there-
with, so that the exhaugt eases will escape in
- direction nearly opposite from the direc-
tion of revolution of saild eylinders when the
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motor is running in one direction, the axis

ot said exhaust pipe being in & plane sub-
stantially .perpendicular to the axis of said
crank shafi. . o -

15. In a two-cycle motor, o crank shaft
and 4 crank-case rotatably mounted thereon,
a stationary support arranged adjacent one
side of suid erank-case to which one end of
satd crank shaft 1s vigidly secured, a besring

support arranged adjacent the other side of
saud erank-case and 2 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 muer side of said stationary support and
swrounding said erank shafi, a pair of re-
volving cylinders secured to said crank-case
whose axes Lie in planes perpendicular to the
axis ot sald crank shaft, revelving pistons

operating m said cylinders and connected

105
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with said crank shaft, a piston-controlled in-

take port m one cylinder 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 sard ports, means for con-

ducting a charge to said intake port, and
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means for conducting away the exhaust from | said cylinders adjacent the heads thereof

said efhaust port.
16. In a two-cycle motor, a cranik shait
and a crank-case rotatablv mounted thereon,
5 a stahonqrv support avranged adjacent one
sicle of mlfl crank-case {n w hlch one end of
said crank shaft is rigidly secured, =. bear-

ng *-_,uppmt arranged adjacent the other side |

of said crank-ease and a journal formed on
sald cranl-case mounted therein, the other
end of S.‘ZLide':lllk shaft terminating within
satd crank-case, a tubular portion 1n said
crang shait conuemed with a carbureter and
leedivg mte sald crank-case, an automatic
15 it valve piyvoted to said crank shaft and
1..u13)wd to control the admission of an ex-
{ostve mixbure thmunh said tubular por-
-'"'wzml pair of cylmdcm seeured to said crank-
case whose
to the axis {}1 said crank shaft, nistons oper-
ating 1 sad eylinders and connected with
anid crank shaft, a piston-controlled intale
sort 1n one a,ylmt}er and a pistml«-ci’mtrt}lled
-"="~;i112t port in the other,
26 +owbpe from one eylinder to the other far-
1 1-:*1;10%(1 from the center of cylinder
revaiitten than said ports, a eylinder exten-
sion secured 1n said crank-case, and a sub-
stantially anpular transfer gas passage-way
surrouniding  said f;:}‘-'].i]lder extension and
leading to said il}.i‘ﬂl{{:‘: port.
17. In
a pair of cy Huders nwunied o 3 evolve about
satd crank shaft with thetr axes m planes
porpendiciiiay to the axis of sajd crank shatt,
pistens w said eviinders traveling synchro-
neusly, sand cylinders being in open” eom-
1.‘*1 ‘-fzumfm with ench mi*(“' af their outer
wervond the range of travel of said
pl charge admission means in one cyl-
jm_:;{%;*.} A piston-controlled exhaust port in the
ctner, and 1onition means.
i In a {two- cycle motor, a
al- sha fiﬁ, 2 pair of adjacent {111(? paraliel
f:.g) e wunted "to revolve about said
CTRTIS :?-‘-ﬂ'm, pistons having piston Imu_j‘“-? 0p-
;;L;-;'a,,,: in smd eylinders and conunected with
L,:-:z.}n_i crank shaft, a passage-wav helwesn
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Axes lie 1n planes pf_,rprmmml r

g passage - way

a two-cyele ot }r.; 2 crank shatft,

“of sai1d crank

pistons 1

and LU‘oud the range of operation of sud
pistons, & circumfer ential port 1 each cylin-
der, means for conducting an explosive mix-
ture to one of said poT t% said cylimders le-
ing racially disposed, s nd bev Lluj edges on
the heads of sard pistons extending fo the
first rings thereod, 52 1id ports being 1}@»5111 ely
contr olled 1 by the latter, and saidl rings be-
ing wider than their respective ports.

19. In a two-cycle motor, a ers ank shait 1
secured to the support 2, A crank-case 3 oro-
tatably nunmwd o sald erank shaft, eylha-
ders 4 and 5 conneclod by a passuge
the outer (,,11{.1;3 l}_n,z.l_t-:a:_f seenred to each end
-case Ly weans of the serew 6,
the axes of said cylinders Iving in planes
perpendicular to the axis of said crank shaft.

¢ and ¥ operating i the «
4 and 5 respectively and connected with said
cranle shaft hy means of {the symiuelrieally
arranged and halanced connect ing-rods 17,
the evlinders 4 being in axinl alincient and
the evimders 5 being m axial alinenment,
bearvine support 21 m which said crank-
ase 18 mounted. spark plues o osecuved m
one side of the evlinders 4, a spark advance-
me and vetarding lever 42 adapted to con-
t.:ltl electrically with said plugs and secured
in the insulating hub 45
mounted on the tuhe 47, the Ta He*
pressed mto a tnbuiar portion provided
sald crank shatt, an mbet valve 1 ;,-1\1_,1{*([
to the mver end of =ard tabubsr portion,
cyhnder extensions 11 =ecared in sand erank-
case and surrounded by the substantially
1111111];11‘ franster gas passages 120 civennfer-
ential mtake ports 33 mem ironr the pas-
cages 12 into the evlinders 4, aud civeuin-
fer ential piston-controlled exhaust por(s 10
in the evlinders 5, snbstant atly as deseribed.
in teqtuﬂfmy whereof 1 have sioned my
name to this specification in (he presence of
two subseribing witnesses.
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