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2. 
culating streams are produced, corresponding to 
the number of Irows of Slots, al the StreamS Cir 
culating in the Same general direction Of Irotal 
tion but being focused about diferent points. 
The siots 4 which are last uncovered by the 

piston, as will be seen from Fig. 1, Iprovide SCaV 
enging air streams that are directed Substaintially 
parallel with the top of the pistion and have a, 
cooling efect on the pistorm. The StreamS COIl 
ing from the slots 3 are directed angularly to 
wards the cylinder head So that the Circle to 
which the streams coming from .these Slots iS 
tangent will be axially disposed from the tangent 
circleillustrated in Fig. 4 ata considerably great 
er distance than the Spacing between the IroWS Of 
slots 3 and 4. "The Slots 2 have their Irinid lineS 
inclined upwardly towards the cyinder head at 
still a, greater angle So that the Circle to Which 
the slots 2 direct their streams Will be ConSider 
ably displaced in a, direction axially of the Cyl 
inder. As will now be apparent, the Several Whirling 
actions focused at several diferent points Will e 
fectively remove al of the burned gases and Will 
not permit a core of exthaust gas to remain as 
Imight be the case if a, Single IroW of Slots Were 
prowided to give a circulating efect around the 
Cylinder axis. The Scavenging action Iproduced 
in accordance With the present inVention is ob)- 
tained without having the Several Whirling alC 
tions produce objectionable disturbance contrary 
to the general Circtillating InnOVerment, as the 
whirling action produced by one row of slots 
does not interfere substantially With the Whirl 
ing action produced by the Idext Series of Slots, 
the reSult being that BS the burned gases are Car 
ried upwardly towards the head of the cyinder 
and any small cores of exhaust gases that might 
tend to rermain in the Imidst of any BScending 
air Stream Will be Carried along by the Circulating 
BCtion Of the other StreanS. 
While the form of apparatus herein described 

constitutes a preferred embodiment of the inven 
tion, it is to be understood that the invention 
is Inot; 1imited to this precise form of apparatus, 
and that Changes Imay be made therein Without 
departing from the scope of the invention Which 
is defined in the appended claims. 
What is clainned is: - 
1, A tWo-stroke Cycle engine of the character 

CleSCribed comprising a, Cylinder having an eX 
haust opening adjacent one end of the cylinder 
and having a plurality of rows of annularly 
Spaced scavenging air slots in the cyinder wall 
adapted to be uncovered by the pistion when near 
the end of its Working stroke and remote from 
the exhaust opening adjacent the other end of 
the cyinder, the slots of each row Ihaving their 
1aiddle lines so arranged as to cause air streams 
to be directed from all sides of the cylinder axis 
and into the cyinder substantially tangential to 
a, Circle of Substantial diameter located eccen 
trically of the cylinder axis the circles corre 
Sponding to the diferent, 1rows of slots being dis 
placed aranularly from one another around the 
Cyinder axis with each circle arranged entirely 
at a, Side of the Cylinder axis. 

2. A two-stroke cycle engine of the character 
desCribed comprising a, cy1inder having an ex 
haust opening and Ihaving a plurality of Irows of 
annularly spaced scavenging air slots in the cyl 
inder Wal adapted to_be uncovered by the pis 
torl When 1mear the end of its working struke, the 
Slots of one Irow having their middle lines so ar 
Iranged as t0 be Successively tBIngential t08, Circle 
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1ocated eccentrically of the cyinderadisto Create 
a whirl in one direction and the Slots of another 
1row having their Imiddle 1ines So Brranged as to 
be successively tangential to another Circle 10 
cated eccentrically of the cyinder axis and di8 
placed from the first circle around the cyinder 
axis to create a, Whirl in the Same direction 38 
the Whirl Created by the slots of the first TOW7. 

3. A two-stroke Cycle engine of the Character 
described comprising a, Cylinder having an eX 
Ihalust opening in the Cyinder head and haWing 8 
plurality of Irows of annularly Spaced SCavenging 
air Slots in the Cyinder Wall adapted t0 lbe un 
covered by the piston when Inear the end of ts 
Working stroke, the Irows of Slots being displaced 
axially of the Cyinder, the Imiddle lines of the 
Slots ofeach IroW being arranged Successivelytian 
gent to a, Circle located eccentrically of the cyin 
der axis and the eccentrically located circles for 
SL1CCeSSiWe TOWS of Slots being Sulccessively dis 
posed about the axis of the Cylinder, the slots of 
the diferent IroWS Creating Whirls having the 
Saine direction of Irotation. 

4. A tWo-Stroke Cycle engine of the Character 
deSCribed Comprising a, cyinder having an eX 
haust Operning in the cyinder head, 1means op 
erable to close Said opening, Said cylinder having 
a plutaity of IroWS of annularly spaced Scav 
enging air Slots in the Cyinder Wall adapted to 
be UIncovered by the Ipistion when Inear the end 
of its Working stroke, the rows of slots being 
CiSplaced axially of the cylinder, the imiddle 1ines 
Of the Slots of eacin IroW having B, Substantially 
eVell SpaCing apart and being arranged Succes 
Sively tangent to a circle located eccentrically 
Of the Cyinder axis, With the Slots of successive 
ITOWS Creating Whirls in the Same direction of 
Irotation and the eccentrically located circles for 
Successive Irows of slots being successively dis 
posed at Iregular intervals about the axis of the 
Cyinder and in axially spaced planes. 

5. A two-Stroke Cycle engine of the character 
desCribed Comprising a, cylinder having an eX 
halust Operning and having a plurality of Irows of 
aninularly Spaced Scavenging air slots in the cy1 
inder Wall adapted to be uncovered by the piston 
When Inear the end of its Working stroke, the 1rows 
of Slots being displaced axially of the cylinder,the 
Imiddle 1ines of the Slots of each 1row being ar 
rainged SUICCeSSiWely tangent to a, Circle 1ocated 
eccentrically of the cyinder axis and the eccen 
tically located circles for successive rows of 8lot8 
being Successively dispoSed about the 8Xds of the 
Cytinder, the middle lines of the Slots of the Suc 
cessive rows being inclined at diferent angles 
to a, transverse plane throlugh the Cylinder So 
that the distance between the eccentrically 1o 
cated Circles measured axially of the cyinder is 
greater than the distance betWeen the succes 
Sive 1rows of Slots. --- 

6. A two-Stroke cycle engine of the Character 
deSCribed Comprising a, Cyinder having 8n eX 
haust opening and having a plurality of rows of 
aranularly Spaced scavenging air slots in the cyl 
inder Wal adapted to be uncovered by the pistion 
Whern Inear the end of its working stroke, the 
1TOWS of Slots being displaced axially of the Cyl 
inder, the middle 1ines of the slots of each Irow 
being arranged successively tangent to a circle 
located eccentrically of the Cylinder axis and the 
ecCentrically located Circles for successive Irows 
?f Slots being Successively disposed about the 
axis of the Cyinder, the Imiddle lines of the slot 
Of the SulcceSSiWe Irows being inclined at diferent 
aingles to a, transwerse plane through the cyl 

10 

15 

30) 

35 

40 

45 

50 

65 



() 

2,316,088 
inder so that the distance between the eccen 
trically 1ocated Circles, Ineasured 3xdaly of the 
Cyinderis greater than the distance between the 
Successive Irows of Slots, the slots of the row 1ast 
uncovered by the piston being arranged to direct 
their air streaIns substantialy parallel to the top 
of the pistion. 

7. A tw0-stroke Cycle engine of the character 
deSCribed Comprising a, Cyinder having an eX 
ha11st Walve adjacent One end of the Cylinder and 
having a, TOW of aranularly spaced scavenging 
air Slots in the cyinder Wall at the other end 

3 
of the cyinder adapted to be uncovered by the 
piston When 1near the end of its Working stroke, 
the Sticcessive slots of the Irow having their Imid 
dle lines successively taingent to a, circle which 

, is loCated eCCentrically of the Cyinder 3xis, SUICh 
Circle being 10Cated at One Side of the Cylinder 
axis and having B, dianneter Slightly Smaller than 
the radius of the cyinder. 
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