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To all whom it inctly concer', i. - 
Be it kio win flat is 3: ...A, C 132 Si?i. ITI i. 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State &Y’s 

of Illinois, have invented certain new ald 
useful improvements in Reversible Revolv 
ing-Cylinder Motors, of which the follow ing is a specification. 
My invention relates to improvements in 

two-cycle internal-colnbustion motors, and 
more particularly to that type in which the 
cylindel's are adapted to revolve about a 
crank-shaft fixed against rotation. 
The main object of lay invention is to pro 

vide such a construction and a 'rallgeillent 
of parts in a two-cycle, o' two-stroke cycle, 
revolving cylinder motor that the cylindel's 
thereof will be thoroughly charged and 
scavenged at each revolution of the saille. 
A further object of lay invention is to 

provide a motor which shall be inexpensive 
of manufacture, strong and diable in its 
construction, aid of the highest poscihie efficiency. 
Other objects will appear hereinafter. 
With these objects in view my invention 

consists in the novel construction, combia 
tion, and arrangenheit of parts which will 
be hereiia fter fully described and lore 
particularly pointed out in the appended 
claims. 
My invention will be ore 'eadily tii 

derstood by reference () the accompany ing drawings forning 
fication, and in which, w 

Figure I is sustai) tially a central long 
tudinal section of a four cylinder power unit 
in its preferred form, also indic:iting by 

les' lit inlay 
be constructed, Fig. 2 is a view siliia 1" () 
Fig. 1, but showing the cylinder list oils at 
the termini of their outstrokes, and indicating 
by dotted lines how the hoto lay be direct 
connected to a power shaft, Fig. 3 is a si 
elevation showing the (ist pipes, iig. 4 
is an end elevation showing line longitudi 
nally disposed air-cooling flatges, Fig. 5 is 
a detail elevation of the coiliosite colleen 
tric piston rings, it 8 transverse Section of 
a 'Alinder piston, Fi. 

a part of this speci 
t". . . . - 

sy w; 

ig. 3 is a detail Section 
taken on line X of Figs. 2 and 4, slag wing 

- the tubular gas passage-way. Fig. is & de 
tail end elevation showing the 'ela (Yale 
portion of an itake cylinder, and Fig. 8 is 
in elevatio} of the automatic crank-case in 
let disk valve. 

Referring now to the drawings, 1 indi 
('ates the non-rotatable crank-shaft, and 2 
the frame or support to which the same is 
secured. The 'i'ank - case 3 is rotatably 
1jounted on the crank-shaft 1 preferably by 
leans of ball-bearings, as shown. Each in 
take cylilide' -- is preferably cast integral 
with an exhaust cylinder 5, and the pair of 
cylinders thus formed is fitted to the crank 
:ase 3 and may be held in position by the SC'eys (3. 

it is obvious that a single pair of cylin 
de's may be used if properly counter 
balanced, but wheil four cylinders are used 
aid disposed in couples on either end of 
the crank-case 3, as shown in the drawings, 
the screw's 3 are preferably Brovided with 
light and left threads aid the cylinders 
tapped to receive the sale, so that by turn 
ing the screw's 3 all four cylinde's may be 
easily removed froin the crank-case 3. Each 
intake cylinder pist oil is similar to an ex 
i.aust cylindel' pistoil 8, except that the lat 
ter' is prefez'ally provided with an addi 
tional ring 9 to prevent any loss of crank 
case compression by leakage through the 
exhaust port (). The removable portion 
ill forting an extension of all intake cylin 
der 4 is securely pressed into position in the 
£alk-case 3, the tiratnsfe' int: ke gas pas 
Sage 12 being Substantially ill allular space 
between the periphery of said 'emovable 
portion and said crask-case. The crank 
case 3 is boied to 'eceive the exhaust cylin 
(e) pistols 8, as shown. She:e tored poi'- 
tions thus serve as a part of the exhaust cylinders. 
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The 'evolving passage-Way or tubular y . 

portion 13 through which the gases in the 
in take cylinder 4 may flow to the exhaust 
cylinder 5 is the main novel feature of this 
I'evolving cylinder 'evolving pist on notor. 

st s 

heat the Sanne, thus l'eli teil) is ille to We' of 

The tendency of tie hot speii gases in fiow 

the charge y expailsion, but since no other 
ing througin this pass: ge-way is to over 

ise trict or ll as a light' rotative 
eed, Said assage-way is thos' lighly air 

colled, the coxiing effect varying as the 
speed of the notor. 
A cranic-case disk inlet waive 14 is piv 

oted to the crask-shaft , the latter being 
recessed at 15 to receive a belt, polition 16 
iii. Said alve, '... coni lecting-i'od it is adapt 
ed to eigii) the valve 14, as shown. 

size aii bearings 18, 19, and 20 are pref 
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erably of the annull type, and are so ar 
rallged on the crank-shaft that the same 
may resist the explosive pressures in the 
most effective manner. 
One side of the crank-case 3 is preferably 

journaled in the bearing member 21 pro 
vided with the bronze bushing 22, said 
member bein a stationary support. The 
driving Spui gear 23 may be secured to the 
crank-case 3 by means of the counterSlink 
lead screws 24. Two screws 24 only are 
shown, but it is clear that several may be 
used. - 

It 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 foim an eight cylinder motor, the 
gear 23 of each unit 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 crank 
case 3, and preferably do not contact with 
the pistons or rings, the latter being of a 
width 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 
{i};4 of asbestos or mica, if desired, this pro 
Vision being possible since the piston rings 
do not contact with said bridges. Pistoli 
ring 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 overconne. 
A suitable shoulder joint 29 is provided 

to accurately position the cylindel's on the 
crank-case 3, the screws 6 being depended 
on to hold the same in position. The compound curved piston ring joints 
2() are a special provision in this motor to 
prevent breaking of the piston ring ends 
when passing the ports. Shoulders 31 are. 
provided on the rejoyable portion 11, which 

O) 
together with the extensions 32 which abut 
the cylinder 4 serve to hold said portion in 
position. 
The circuin) erential exlii ust ports 10 and 

tle circumferential intake ports 33 cause i? or cylinder expansion by a proper dis 
trilitiion of the gases, it being well knowl) 
that cylinder (listortion 'estilts from all ln 
sy erical arrangel) ent of the ports. 

Each exhaust pipe 34 has the for of a 
jlattened tube an is machined to fit snugly 
in an exhaust cylinder 5 and the crank-case 
3 over an exhaust port 10. The exhaust 
pipes may be lispensed with if so desired, 
it if used, add to the efficiency of the no 
{}}" by creating a partial Vact in over the 
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pipe is so disposed that the exhaust gases es 
Cape in a dilection opposite from that of the 
rotation of the motor, except when revers 
ing, lience an effective muffling action and a 
reaction tending to increase the power of 
the notor. 
The concentric piston rings 35 and 36 are 

fixed against rotation by means of a plain 
pin 37 loosely nounted in the same and in 
a piston, as shown in Fig. 5. Colinion ec 
centric rings may be used if desired, but the 
concentric rings are preferred as they heat 
unifornly. As the joints or slits of the con 
celliric rings are spaced 90 degrees apart the 
elliptical tendency of each ring when con 
pressed is neutralized, and unlike the eccen 
tric type of ling gas leakage through the 
slits will hot develop after year of the ring 
peripheries. ... " 
A netallic ring 38 is screwed into the crank 

case 3, the same serving as a ball bearing. 
retainer. Felt or other soft fabric 39 is in 
! ('postel let weei the support 2 and a circu 
lar groove formed in one side of the ring 3S. 
The felt 39 wher. Saturated with lubricating 
oil serves as a clust-proofing means and as an 
eficient packing to prevent loss of crank 
case compression, and unlike the ordinary 
WO-CVC (; lit () }lt, ()) {: ) (allig O) V lec{S two-cycle livtor but one bearing only need 

to be packed in the present innotor. 
If a magnet () is used to generate the elec 

tric current for sparking the motor, a gear 
4 () may be inachined on one side of the 
(''aluk-case 3 fo1" driving said magneto which 
mily be secured to the support, 2 in any suit 
able inaniel'. 
The spark plugs 41 are secured in the cyl 

indel's preferably as shown in order that the 
same lay have electrical contact with the 
spark advancing and retarding lever 42, the 
latter being rotatally lounted on the tube 
43 leading lion the carbureter, which tube 
is pressed into the crank-shaft 1. The 
flange 41 integral with the tube 43 retains 
the hub 45 of the lever 42 in position, said : 
hii) being adapted to insulate the high ten 
sion (''1'ents of the wires 46 l'oin the not ()' 
except when the terminals of said lever con 
tact electrically with the plugs 41. The le 
ver 42 lay be rotated by hand or in any 
st it: ble manner as indicated by dotted lines 
in Fig. 3 in order to properly time the spark. 
An efficient means of rigidly securing the 

crank-shaft 1 to the support 2 is formed by 
driving a series of radially disposed pins 47 
through said crajik-shaft into said support, 
the title 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 be a two, foll, Ol' 

an eight cylinder power it, and, as it four 
exilaust ports. The orifice of each exhaust- cylinder unit, two explosio's occur, in a 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 pistols 
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 occur at every 150 ligrees of ro 
tation. As many eight cylinder units may 
be geared to a main shaft by means of Spit)" 
gearing as may be desired. 
The revolving tubular portion or gas pas 

sage-way 13 may be integral with the intake 
and exhaust cylinders, as shown, or the saille 
may be a separate conduit or pipe connect 
ing the heads of said cylinders, either coil 
struction being a substantial equivalent of 
the other. - 

The scale of the original drawings is one 
half the preferred size of motor, the cyl 
inder dimensions being 4, inches bore by 3. 
inches stroke. The length of the connecting 
rods, between centers, the length of the crank 
shaft, and the distance from the center of 
rotation to the periphery 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 
implisoning said charge. The charge in the 
crank-case 3 is compressed and, when the cir 
cumferential intake ports 33 open, flows into 
the cylinder's 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. The cylindel'..charge is 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 12. 
It is apparent that the centrifugal force 
acquired by the gases in their passage from 
the center of rotation of the inotor to a 
cylinder in take port accelerates their nove 
ment thi'oligh the two adjacent revolving 
cylinders, thus facilitating the charging and 
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cylindel', thence through a 1: 

scavenging thereof, and that the movement 
of the gases in the 'evolving cylinder's from 
the center of cylinder revolution through the 
piston-controlled intake port into the first 

; : SSagi-Way be 
tween the cylinder heads into the sceoid cyl 
inder, and thence out through the list -con 
trolled cxhaust port, is a feature pectiliar to 
this motor. When the exhaust - it is in 
covered by the piston in the exis: is a second 
cylinder, the terminal pressure of SCS 
and the consequent inertia thereof will rid 
the cylinders of a polition of the products of 

8 

combustion before the intake port is un 
covered in the first ol' intake cylinder. Then 
the intake gases will follow the spent gases 
and be slightly intermingled there with in 
the first cylinder. But during 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 the first cylinder will tend to be 
separated therefron by centrifugal force, 
said second cylinder thus serving as a cent 
tlifugal separating chamber. It is obvious 
that the hot light spent gases will approach 
the center of revolution and flow out through 
the exhaust 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 
cylinder 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 effect 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 consequent 
inertia of the gases is to thoroughly charge 
and scavenge the cylinders at each revolu 
tion of the notor, the advantage of pure 
charges undiluted by the products of com 
bustion being of course apparent. 

Features of the present moto' are the syn 
metrical arrangement and consequent per 
fect balancing of the opposed moving parts, 
and the elimination of reciprocating motion. 
Iligh speeds are attninable as in a turbine 
or electric motor ic:ause of the simple re volving parts. Ald because of its high effi 
ciency and extremely light weight, having 
no fly-wheel or water system, this motor is 
especially adapted for heavier-than-air fly 
ing-machines and automobiles. 
While I have show what deem to be the 

preferable form, of my invention, I do not 
wish to be limited thereto as there might be 
many changes made in the details of con 
struction and arrangenient of parts without 
departing from the spirit and scope of the appended claims. 
What I claim as new and desire to secure 

by Letter's Patent is: 
1. In a notor, a cranik shaft, a pair of cyl 

inder's in open communication) with each 
other, and hounted to revolve about sail 
crank shaft with their axes in plaines sub 
stantially perpendicular to the axis thereof. 
pistons operating in said cylinders and coin 
nected with said crank shaft, means of al 
mission of an explosive mixture into one cyl 
inder, a piston-controlled exhaust port in 
the other cylinder, and means for ignition. 
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2. In a notor, a crank shaft, a pair of cyl 
indel's mounted to revolve about said crank 
shaft, and ill ope) comillinication with each 
other in the 'egion most remote from the 
axis of revolution, pistons operating in sail 
cylindel's all connected with said crank 
shaft, Ileans of adianission of an explosive 
})}ixture into one cylinder, a piston-con 
trolled exhaist port in the other cylinder, 
and leans for ignition, the axes of said cyl 
inders being in plates substantially perpen 
dicular to the axis of said crank shaft. 

3. In a motor, a crank shaft fixed against 
l'otation, a pair ()f cylinder's not Inted to re 
volve about said crank shaft with their axes 
in planes substantially perpendicular to the 
axis thereof, pistons operating in said cyl 
incle's aid connected with said crank shaft, 
said cylindel's being in open coal unicatio) 
with each other at their outer ends beyond 
the range of operation of Said pistons, ad 
lission means in oile cylinder, a piston-con 
trolled exhaust port in the other cylinder 
and leans fol' ignition. 

-4. In a motor, a crank shaft fixed against 
rotatill on a support provided therefor, a 
pair of adjacent cylinders not inted to re 
Volve about said crank shaft, pistons in said 
cyli) let's collectel with sail crak shaft, 
a gas passage-way adjacent the leads of said 
cylinder's leading from one cylii tie) to the 
other, a piston-controlled in take () it in one 
cylinder and a piston-controllect exhaist 
port in the other, ignition uneans, a ind ea is 
fol' conducting all explosive mixtti'e () said 
intake port, the axes of said cylinder's being 
in planes substantially perpendicular to the 
axis of said crank shaft. 

5. it a moto', a stationary ('': lik shaft, a 
pair of adjacent, and parallel cylinder's 
mounted to revolve albott said cra ink shaft, 
pistons operating in said cylinders and con 
nected with said crank shaft, a passage-way 
between said cylinder's adjacent the heads 
thereof and beyond the raige of operation 
(if said pistons, circumferential list oil-coil 
trolled ports in said cylinders, reals fo!' 
conducting an explosive inixt tire () oile () f 
said ports, ignition meals, and in eans lo!' 
holding said crank shaft in position, sail 
cylinders being a lially disposed. 

(5. In a two-cycle notor, a 
(rank shaft and leans of support therefor, 
a pair of connected cylindel's connected with 
and adapted to revolve about said crank 
shaft, list () is in said cyliudel's connected 
with said crank shaft. by means of connect 
ig-rods pivoted thereto and to said crank 
shaft, a passage-way between slid cylinder's 
whereby gas may ?low freely fron one cyl 
inder to the other, a piston-controiled intake 

it in one cylinder and a piston-controlled 
fixhaust port in the other, means for conduct 
ing an explosive liaixture to Sail in take port, 
a spark plug Secured in one of said cylin 

stationary 

dei's aid heals for conducting all electric 
current hereto, all all exhaust-pipe con 
lected with said exhaust port, said cylinders 
being a 'Oxiinately racially disposed to 
the axis of said crank shaft. i. it a two-cycle lot or. : non-'t tatable 
crank shaft a lid a support iigidly secured to 
one end thereof, a air of cylinders collaect 
et with and a? apied to revoisie about said 
c)'alk shaft, pist oils it rating in said cyiiii. 
del's and connected with sail : i: Ink shaft by 
Ineli is of 't list' (ii:g-i' is a rank case 
mounted on said ('railk shaft it which said 
cylinde's : 'e c it'i (, , , , yet' i'i sission 
calls collected still 'lik case. a pistol)- 

conti'olie? in take () i ili ( i (ylinder and a 
pist () -- it 'ollect exliii list it ji i} lie other, 
iglitic; it'lls, le: is f {:}; 'ge at hission 
to said ii) take O't a lot a passage-way be 
tween saic cyliner's in ore 'eloved from the 
cent ei' () cyli) ( ' ' 'e \'olitio tail said ports, 
said cylinder's eig substantially 'adially 
arrangel. - 

S. in a two-cyli () is ', a crank shaft 
and a pair of cylicle's oil ited to 'evolve 
theireabout, said cylint l'i's firing radially dis 
posed and adjacent to each other', a passage 
way collecting silict cylindel's having con 

ls and a danied to revolve tinuously solid wi 
therewiil, said cylindel's aid passage-way 
being air-cooled by their aid movement, 
through the air, pistons operating in said 
cylinders collected with and adapted to 
'evolve about ('rak pins of said crank shaft, 
a piston-controlled intake port in one cyl 
inder and a piston-controlled exhaust, port, 
neare: the center (if cylinder revolution 
than sail passage-Way, ignition means, and 

take port. 
9. in a two-cycle not ()', a stationary 

('alk shaft rigidly sect 'ed () a support 
'() Vilel thei'e for, a cratik-' se rotatably 
(inted on said crank shaft, as pair of cyl 

indel's secured to said ( 'ank-case and adapt 
ed to 'evolve about said crank shaft, revolv 
ing pistons operating in said cylinders and 
's niected with said crank shaft, cylinder 
heads at the oilfer ends of said cylinders, a 
passage-way leading "oil the cylinder to 
the () ther adjacent the heads thereof, a pis 
toll-controlled intake port in one cylinder 
and a list on-controlled exhaust port in the 
other, means for conducting a combustible 
chai'ge it to Said crank-case at thence to 
said intake port, allil a spark plug secured 
in the cylinder provided with said intake 
port and in ea is for condicting an electric 
cu'rent the reto, the axes of said cylinders 
being in lanes perpendicular to the axis of 
said calk shaft. 

10. In a two-cycle notor, a stationary 
stapport and a crank shaft rigidly secured 
thereto, a crank-case "otitably motinted on 

lea is for conducting a charge to said in 
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Surfaces so that the sale inlay be eficiently 

ing of Said intake port, said passage-way 

sex's lation are substantially coincident with 

exhaust port in the other, a gas passage-way 
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Said ('i'ank shaft, a pair of revolving cylin 
ders secured to said crauk-case whose axes 
a Fe in planes perpendicular to the axis of 
said clank shaft, revolving pistons operat 
ing in said cylinder's and connected with 
said crank shaft, a tubular passage-way coil 
lecting said cylinders surrounded by atmos 
phei'e and having unbroken inner and outer 
and unifornly air-cooled, a piston-con 
trolled intake port in one cylinder and a 
piston-controlled exhaust port in the other, 
ignition means, all in let passage in said 
crank shaft leading to said crank-case, and 
a passage-way in said ci'a ink-case leading to 
said intake pert, said tubular passage-way 
being farther renovel fro) the center of 
cylinder revolution than 
exhaist ports. 

11. In a two-cycle not ol', a callk shaft 
and means to revent the sale from rotat 
illg, a ci'ank-c:... rotatably mounted on said 
crank shaft, a pair of adjacent 'evolving 
cylinder's secured to said crank-case whose 
axes are il), planes perpendicular to the axis 
of said crank shaft, 'evolving pistons oper 
a ting in said cylindel's and connected with 
Said crank shaft, a passage-way leading 
fron one cylinder to the other, an intake 
port in one cylinder and an exhaust poit in 
the other, means for opening and closing 
said ports, means for conductiig a combusti 
ble charge into said crank-case and thence 
to Said intake port, ignition ineans, and 
leans for imprisoning said conjustible 
charge in said crank-case prior to the open 
being hioi'e removed froii the center of ty 
inder revolution than said ports which ire 
renoved at substantially equal distances 
therefrom. 

12. In a two-cycle motor, a support and 
a crank shaft having a till lar portion se 
etired thereto, a pair of cylinders mounted to 
revolve about said crank shaft whose axes of 
the axis of said tubular portion, pistons op 
('ating in sail cylicle's and clinected with 
said crank shaft, a piston-controlled ill take 
port in one cylindel' and a piston-controlled 

leading from one cylinder to the other lo 
cated more 'enote from the 'ente' of cylin 
der revolution than said ports, it sensitive 
automatic inlet valve pivoted to the inner 
end of said tabular portion permitting an 
intermittent flow of a comb stille charge 

charge from said tubula' portion to said in 
take port, and ignition means, the axes of said cylinders being in planes perpendicular 
bular portion thereof, and said ports being 
removed at substantially equal distances 
from the center of cylinder revolution. 

said it take and 

es 

13. In a two-cycle motor, a crank shaft 
and a pair of cylinders motinted to revolve 
thereabout, said cylinders being radially dis 
posed and one serving as an intake cylinder 
aid the other as an exhaust cylinder, pistons 
operating in said cylinders and connected 
with said crankshaft, a piston-controlled in 
take port in said intake cylinder and a pis 
to-conti'olled exhaust port in said exhaust 
cylinder, a passage-way between said cylin 
del's more removed from the center of cylin 
der 'evolutioi) than said ports, means for 
condicting 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 center of 
cylinder revolution as the heads of said cyl 
inders. 

14. in a two-cycle motor, a stationary 
crank shaft and supporting means therefor, 
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a pair of cylinders mounted to revolve about 
said crank shaft, whose axes lie in planes Y? - 

perpendicular to the axis of said crankshaft, 
'evolving pistons operating in said cylinder's 
and coinected with said crank shaft, a pis 
ton-controlled intak ". in one cylinder 
and a piston-controlled exhaust port in the 
other, Ileans for conducting a charge to said 
intaike poi?t, a passage-way leading from one 
cylinder to the other farther removed from 
the center of cylinder revolution than Said 
polts, and an exhaust pipe leading from said 
exhaust, port and disposed substantially at 
right angles to the cylinder' provided there 
with, so that the exhaust gases will escape in 
a directioi) nearly opposite from the direc 
tio of revolution of said cylinders when the 
motor is uniling in, one direction, the axis 
of said exhaust pipe being in a plane sub 
stantially perpendicular to the axis of Said 
crank shaft. . 

15. in a two-cycle motor, a crank shaft 
and a crank-case rotatably mounted thereon, 
a stationary Support arranged adjacent one 
sile of said crank-case to which one end of 
said crank shaft is rigidly secured, a bearing 
support arranged adjacent the other side of 
said crank-case and a journal formed on Said 
crank-case not inted therein, power transmis 
sioi heans secured to the outer end of Said 
journal, packing means arranged adjacent 
he inner side of said stationary support and 
stu'rounding said crank shaft, a pair of re 
volving cylinders secured to said crank-case 
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, a piston-controlled in 
take port in one cylinder and a piston-con 
toiled exhaust port in the other, a passage 
way leading from one cylinder to the other 
more reloved from the center of cylinder 
revolution than said ports, means for con 
dicting a charge to said intake port, and 
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means for conducting away the exhaust from 
said exilaust port. 

16. in a two-cycle nation', a crank shaft 
and a crank-case rotatally mounted thereon, 

side of Said crank-case it) which one end of 
said clank shaft is rigidly Secured, a bear 
ing support all'anged adjacent the other side 
af 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 
cr:lik shaft connected with a carbureter and 
le; (iiig into Said crank-case, an automatic 

ki, valve pivoted to said Craik shaft, and 
3:pted to control the admission of an ex 

liosive inixture through said tibular por 
: it in, a pair of cylinders sectured to said crank 
case whose axes lie in planes perpendicular 
to the axis of said crank shaft, pistons oper 

s: ". . 

iting in said cylinders and connected with 
s:id crank shaft, a piston-controlled intake 
: }rt, it one cylinder and a piston-controlled 
haust port in the other, 8 passage - Way 

!g from one cylinder to the other far 

253, 

a stationary Support a 'ranged adjacent one 

removed from the center of cylinder 
revisition than said ports, a cylinder exten 
sion secured iu said crank-case, and a sub 
stantially annual transfer gas passage-way 
surrouilding said cylinder extension and 
leading to said intake port. 

17. In a two-cycle inotor, a crank shaft. 
a pair of cylinders younted it revolve about 
said ':hink shaft with their axes in planes 

| 

perienci (; 
pistols in Salt c. 
r (usly, sail cy. 
Hulieziii)) with 
{:} is beyond iiie range of travel of said 
pistois, cilii:'ge adipission means in one cyl 

otle, and is tition means. 
i8, in a two - cycle notor, a stationary 

cylinde's to lated to revolve albeit said 
i:'': lik shift, pistons having pistol. iiiigs op 

said g’: nik shaft, a passage-way let A 

is of sail crank shaft, 
indel's traveling synchro 

y indie's lycing in open con 
ach other at their otter 

aijig i!! said cylinder's aid collected with 
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said cylinders adjacent the heads thereof 
and beyond the range of operation of said 
pistons, a circumferential polt, in each cylin 
der, means for conducting an explosive miX 
ture to one of said ports, Said cylinders Je 
ing radially disposed, and beveled edges. On 
the heads of said pistons extending to the 
first rings thereof, said ports being positively 
controlled by the latter, and saic rings be 
ing wider than their respective ports. 

19. In a two-cycle noto', a clak sluft 1 
Secured to the sup()]'t 2, a crank-cast 3ro 
tatally mounted it sail (''ahk shaft, cylin 
del's 4 and 5 collect e i by a passige-way at 
the oute' ends the re:f secured to eachel (l 
of said crank-case. A leans of the sel'ew (5, 
the axes of said cytidic's lying i) plaines 
perpendicular to the axis of said crankshaft. 
pistons and S operating in lie cylindel's 
4 and 5 respectively at connected with said 
crank shaft by nea is of the synia: etirically 
arrangel and alaced connecting-rods 17. 
the cylintle's 4 sing ii) : Nil alicient and 
the cylin(e)'s being il) axial likenent, : 
bearing support 2 in which said ci'ank 
case is mountel, spark plugs -- seel'ed in 
one side of the cyli (le's - a spark advanc 
ing and retarding lever 42 adapt eit to con 
tact electrically with said plugs and secured 
in the insiilating hill 45 which is rotatally 
mounted on the tube 47, the latter being 
pressed into a tiliat' ()!'t it, 1) '...) vitied in 
said ('': i) k shift, it in i t \; \'s is tied 
to the inter tell ( )f saic till it: ; ), it is , 
cylister extensio is recities: it sail crank 
case and surrounded by he slistilitially 
annular transfer gas passages 1:2, it'life 
ential intake ports 33 leading froii; the las 

12 into the cylinde's 4, and circii Sages 
ferential pist on-colt rollect exhaust ports 10 

ilde;", a pist oil-controlled exhaust poit in the in the cylindel's 5, sibstaitially as descried. 
ii) testimony whereof i have signed inly 

y haile to this specification in the presence of 
i:ill shaft, a pair of adjacent and parallel two subscribing with 

W. 
Witnesses: 

i. C. 3i ETC! 3:1. 
FREpik. ... t.ARs N. 

{ {}i is , : " . 
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