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weand7Rasdy Col eman BACKGROUND [ 0001] The fi el gcofuskdurmos331
invention is two stroke engines and, nore
particularly, relates to an air intake porting
configuration that allows an increased cylinder bore
and facilitates a correspondi ng power increase for a
gi ven exterior cylinder dinension. [0002] In an
effort to get nore power out of a given frane size for
a two str ok In@REPBRINORE aMEASIBHYkSPRGHENt Way is to
sinmply increase the bore of the cylinders. As a
result, the power output increases by the square of
t he ratInyventord: BerueceM. Ehrancinind ®hndpCdideapr evi ous
bore. The problemw th doing this is that the throws
on the crankshaft have given spacing, and the
BACEGROYRReNt of the bore forces an increase in
external dinensions of the cylinder. The existing
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air intake passages to the cylinder require a
al'r anmpbunt of space, because. of their location. In
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crank end of the power cylinder to the intersection of the intake ports with the main

dim

bore of the cylinder. Another way was to build an air chest into the engine block
around the intake ports for the cylinder. However this method would substantially
increase the size of the engine block, which increases the weight of the engine and

may not be compatible with the given engine bay, for instance.

[0003] While a wholly new engine could be designed, such a process can be
expensive and time consuming,. It is clearly desirable if the bore size can be
increased without major changes to the basic engine structure. In accordance with
certain embodiments, the present invention provides methods and apparatus to
increase the bore sizes of a given engine design without significant changes to the
frame or crankshaft. The invention is put into perspective by a quick review of two

stroke engine basics, shown in Figure 1, and a comparison of the intake porting of a



i ncrease the bore sizes of a given engi ne design
W t hout significant changes to the frane or

woneTkehwbt . The invention is put into perspeceCyasbyo7@05331
qui ck review of two stroke engine basics, shown in
Figure 1, and a conparison of the intake porting of a
1 WD 2007/ 103165 PCT/ US2007/ 005331 known design wth
that of the present invention shown in a conparison of
Figures 2 and 3. [00041 Piston 10 also has a skirt 16
that defines a volune 18 around the rod 12. An inlet
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first to Figure 2, it can seen e presence
simplytrepeat $6 Yo FWIRCRNEIHES-t 0 por t s 32 along t he outside

of skirt 16 directly defines the size of the
[0003) Figutad Fsrf’gmél?‘l forftigvrenoanst isgplaced on the same sheet as Figure 3 to

allow for an easy comparison of the differences therebetween. Referring first to
Figure 2, it can be seen that the presence of passage 28 leading to ports 32 along the
outside of skirt 16 directly defines the size of the surrounding cylinder housing 14.
In a given engine, any increase in the bore size B, necessarily increases the size of
the cylinder housing 14 and necessitates a redesign of the crank and engine frame,
for example. These and other aspects of the present invention will be more apparent
to those skilled in the art from a review of the description of the preferred
embodiment and the associated drawings and the claims which define the full scope

of the invention.
SUMMARY OF THE INVENTION

[0006] As will be described below, the present invention, in accordance with certain

embodiments, reconfigures the intake air routing to make use of the space formerly



In a given engine, any increase in the bore size Bl

necessarily increases the size of the cylinder
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and engine frane, for exanple. These and ot her

aspects of the present invention will be nore apparent

to those skilled in the art froma review of the

description of the preferred enbodi nent and the

associ ated .drawi ngs and the clains which define the

full scope of the invention. SUMVARY OF THE | NVENTI ON
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[0008] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0009] Figure 1 is a section view of a known design for a two stroke engine showing
a single cylinder;
[0010] Figure 2 is another section view of the cylinder of Figure 1;

[0011] Figure 3 is a section view of the ported piston design of the in accordance

with an embodiment of the present invention;

[0012] Figure 4 is a perspective view of a cylinder bore showing the inlet air

passages with the lower row being the one that eventually aligns with the ports in the
piston skirt;



securing the final piston position. BRI EF DESCRI PTI ON
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becone better understood when the follow ng detail ed

description is read wwth reference to the

acconpanyi ng- drawings in which |like characters

represent |ike parts throughout the draw ngs,

wherein: [0009] Figure 1 is a section view of a known

design for a two stroke engine showing a single
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[0013] Figure 5 is a perspective view of the piston

DETAomDIESORIPPICNS i n the skirt; [0014] Figure 6
illustrates the connection of the piston rod to the
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Referring to exenplary enbodi nent of t esent
reaspm ¢ SEEECHAISIN ‘t?st:#nab%serlns that therrasSigetdBdrom|thaBigure 2 design
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porting. It now features a generally C-shaped passage 46 having inlet ports 48 and
outlet ports 50. When the ports 44 in the piston 42 come into alignment with inlets
48 of passage 46, the air that has already been pressurized within the skirt 52 on the
down stroke of the piston 42 in what can be referred to as the lower zone can now
escape into the cylinder volume 54 that can also be referred to as the compression
zone. As this intake air enters this compression zone, it displaces (scavenges) the
remaining exhaust gases from volume 54 out the exhaust ports 56. Figure 4 shows
some of the inlets 48 and their associated outlets 50 that are axially above in the
cylinder 54. The outlets 50 have their shape optimized to best displace the residual
exhaust gasses from the cylinder 54. As illustrated, the ports 48 and 50 are
circumferentially offset from the exhaust ports 56. Figure 5 gives a better view of
the exemplary piston 42 with ports 44 at a common axial height and disposed
circumferentially in a pattern that occupies, as presently illustrated, at least half the
circumference. In the exemplary embodiment, the dimensions of ports 44 match the
dimensions of inlets 48 on the passage 46 in the cylinder housing 58. Alignment of
these ports is shown in Figure 7. These pairs of openings should be maintained in a

circumferential alignment to maximize the compressed air flow and the transfer of



preferably a common axial el evation on the piston 42.

The space fornerly taken up by the passage 28 | eadi ng
woeoaunswss 32 in the prior design of Figure 2pboaasb@enos33i

used to house a larger dianeter piston 42. The

cylinder housing 58 has reconfigured porting. It now

features a generally C- shaped passage 46 having inlet

ports 48 and outlet ports 50. When the ports 44 in

the piston 42 cone into alignment with inlets 48 of

passage 46, the air that has already been pressurized
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biggeBpistdn 15 RS Brd PSS utHut2 AheGargbPFiston now directs the
compressed air from within its skirt though skirt openings. As the piston rises the
skirt openings come up to align with the openings 48 in passages 46 in the cylinder
housing 58. The compressed air passes from below piston 42 to above it. The
difference in the designs is that the porting of the air through the skirt 52 allows the
piston 42 to occupy space formerly used for air passages 28. As a result, the larger
piston 42 can be accommodated in the same mount on an existing block. Additional
power output is possible from a known engine block and crankshaft combination.
Thus assuming the remaining components can deal with the additional power
produced the need for a total redesign to get more power is avoided. What results is
the ability to increase piston size to the size of the opening in the block by

eliminating air passages outside the skirt and taking advantage of the volume within



pi ston rod extends partially through the crosshead 62

that is connected to the crankshaft (not shown) in a
wenewiosmener . The extension of the rod 60 thoegiushe7/005331

crosshead 62 is though an opening with a flat to match

the flat 64 on rod 62. Rod 60 is allowed to nove

axially but not rotate when the adjusting nut 66 is

turned through access hole 68. A lock nut 70 sits on
threads 72 on rod 60. The m ni nrum di stance between

the piston crown and the cylinder head, as
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alignmgnst ment for the final position of piston 42 at top
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the chmwsdielosct s the conpressed air fromwithin its skirt
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a result, the larger piston 42 can be accomobdated in
the sane nount on an existing block. Additional power
out put is possible froma known engi ne bl ock and
crankshaft conbination. Thus assum ng the remaining
conponents can deal with the additional power
produced the need for a total redesign to get nore
power i s avoided. Wat results is the ability to
i ncrease piston size to the size of the opening in the
block by elimnating air passages outside the skirt
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WD 2007/ 103165 PCT/ US2007/005331 the skirt to hold
the conpressed air and deliver it at the proper tine
woheo/persss are in  alignnment. [0019] The adj usC®mS2007/005331
mechani sm al | ows axi al adjustnment of the piston 42
wi thout rotating it so that ports .44 stay in
circunferential alignment with inlets 48 while the
needed cl earance is obtained to set the proper
conpression ratio with the piston at top dead center.
[ 0020] The above description is illustrative of the
preferred enbodi nent and many nodifications nay be
CLAIMSRle by those skilled in the art w thout departing

lfr0ﬁ%try% é nventi on whose scope is to be determ ned
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bel ow. 021] Again, the ahove description is .
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PCT/ US2007/ 005331 CLAIMS: 1. A two stroke engine,
housingrvheragir and fhelase mixed and qoreRressed byiupy andipisiay a

reci procating piston therein; said piston defining a
mpyRaent y Whereppow sid Pistusatigning emsedaterniined pesitioresgppiessed
when said piston strokes downwardly and a conpression
aly ows throggh said pistert angl inkresaed gpmpeassiohgehe.ar e mi xed and

conpressed by upward piston novenent, whereupon said
2.piTde engimetafictdimgl, avhereidet er mi ned position conpressed

air flows through said piston and into said

conpr esgidypistoowempRisesThskigragi seiddiove bt ompressdden eflows

sai d piston conprises a skirt and said flow of
thoorghrseglsedrtai r | ows

3. The engine of claim 2, wherein:
said skirt comprises at least one skirt port.
4. The engine of claim 3, wherein:

said at least one skirt port comprises a plurality of ports that are

circumferentially spaced.
5. The engine of claim 4, wherein:

said skirt ports extend circumferentially for at least 180 degrees on said

skirt.
6. The engine of claim 5, wherein:

said skirt ports are aligned along a common circumference of said

skirt.

7. The engine of claim 3, wherein:



t hrough said skirt. 3. The engine of claim2, wherein:
said skirt conprises at |east one skirt port. 4. The
wengme3ws claim3, wherein: said at | east onePe€kiUS2007/005331
port conprises a plurality of ports that are
circunferentially spaced. 5. The engi ne of claim 4,
wherein: said skirt ports extend circunferentially for
at | east 180 degrees on said skirt. 6. The engi ne of
claimb5, wherein: said skirt ports are aligned along a
common circunference of said skirt. 7. The engine of
cl ai M 34 Wk &ir houdin¥Bo RPAEés1A 3B bof Td S ERORARABBlet
sai d cylinder housing conprises at |east one passage
andl ?)ég&%d%ﬂ'e \yferé&ifbnlizRAcatoiatd &lirt poheimauaiinlet
al'ignnent of said skirt” port and said inlet _
cof BIRLEPHE da? b R [oh A d 040 SAUEoRRIERAM dcoSal I
conpr essi on zone. . The endgine of claim7, wherein:
t nunber - of . saj .rt ports is equal to the nunber
8‘o?g%ggggagggPﬁﬁ?gggéh%§linder housi ng. 9. The engine
of clai,m 7. wherein: i S i SO dRbdo¥s in said
. , t
R e R R T
_Igiq}?,.mherein: sai d cylinder housing conprises at
CYPBASt B Eexhaust port that is circunferentially

9_5 ggggﬂgg%rpc a?_rln ,(‘)Nuéelreentl:. 11. The engi ne of claim 10,

said passage is substantially aligned with a longitudinal axis.

10. The engine of claim 7, wherein:

said cylinder housing comprises at least one exhaust port that is
circumferentially spaced from said outlet.
11. The engine of claim 10, wherein:

said at least one passage comprises a plurality of passages and said at
least one exhaust port comprises a plurality of exhaust ports said exhaust ports
being circumferentially offset from said outlets.
12. The engine of claim 11, wherein:

said exhaust ports are aligned with said outlets on a common
circumference.
13. The engine of claim 1, wherein:

said piston further comprises a rod connected to a crosshead, said
crosshead further comprising an adjuster to alter the position of the piston axially
without rotating said rod.

14. The engine of claim 13, wherein:



said at | east one passage conprises a plurality of
passages and said at |east one exhaust port conprises

wea p7nadesty of exhaust ports said exhaust por PeT/US200MQ05331
circunferentially offset fromsaid outlets. 12. The
engi ne of claim 11, wherein: said exhaust ports are
aligned with said outlets on a common circunference.
13. The engine of claim1l, wherein: said piston
further conprises a rod connected to a crosshead, said
crosshead further conprising an adjuster to alter the
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port out of circunferential alignment with said inlet

crpgshead-d passage. 17. A nethod of increasing the power
output froma two stroke engine while retaining the

16 dhe eppigeiet cladmph ivehergn:

said piston can have its position axially adjusted within said cylinder
housing without rotating said skirt port out of circumferential alignment with said
inlet to said passage.
17. A method of increasing the power output from a two stroke engine while

retaining the same block, comprising:

removing any cylinder housing having a first bore and an associated
piston that leaves room for an air passage around the outside of a piston skirt
where the piston reciprocates through the bore of the cylinder housing, which is
connected to an opening in the block; and

replacing said associated piston with a bigger piston and skirt in a
bigger second bore in a replacement cylinder housing without enlarging the
opening in said block.
18. The method of claim 17, comprising:

providing at least one port in a skirt of said piston for an air passage.

19. The engine of claim 17, comprising:



renovi ng any cylinder housing having a first bore and
an associated piston that |eaves roomfor an air
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the piston reciprocates through the bore of the
cylinder housing, which is connected to an opening in
the bl ock; and replacing said associated piston with a
bi gger piston and skirt in a bigger second bore in a
repl acenent cylinder housing w thout enlarging the
opening in said block. 18. The nmethod of claim17,
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pi ston ports extending radially through the skirt; and
a cyl i nder . housi ng haang_an i nner peripheral surface
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including a plurality of piston ports extending radially through the skirt; and
a cylinder housing having an inner peripheral surface that defines a

chamber configured to receive the piston, first and second chamber ports in fluid

communication with the chamber and with each other.
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