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conbusti on engi ne and, nore particularly, to piston
structures and piston rel ated devi ces. BACKGROUND OF
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deposit buildup has been observed even with diesel engines operated on lighter
distillate fuels such as diesel No. 2, and the problem has become exacerbated by the

higher temperatures and pressures characterizing more modern combustion systems.

It would be desirable to provide a robust, cost-effective device for scraping carbon
from the top land of pistons, particularly in the context of engines having welded

cylinder heads.
BRIEF DESCRIPTION THE INVENTION

According to an aspect of the present invention, a power assembly for an internal
combustion engine includes a cylinder having a circular wall defining a first inside
diameter, and a piston reciprocally housed within the cylinder. A cylinder head is
attached to an end of the cylinder. A one-piece piston scraper is welded to at least one

of the cylinder head and the cylinder (i.e., it is attached to the cylinder head and/or to
1



di aneter, and a piston reciprocally housed within the
cylinder. A cylinder head is attached to an end of the
wa@ineiges A one- pi ece piston scraper is wel deRICT/OS2D9/032930
| east one of the cylinder head and the cylinder (i.e.,

it is attached to the cylinder head and/or tothe
cylinder). The piston scraper defines a second inside
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According to another aspect of the present invention,
firstygsige diaBietdcr aper is wel ded to both the cylinder and
the cylinder head. In other words, the cylinder, the
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crélgfdimes dayumbaivey ticebhéioad tenglihé@, cyl i nder, with
the scraper being a close clearance fit with a top
| and of the piston, so that deposits will be sheared
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the top | of the pjston.) _Another enbodinent of the
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pibtBA WRES Hitd Nufer Pﬂﬁ%hﬁlthe_cﬁmﬂﬁé{ I(PRuE RAb SECIBRNEe fit” means
assenbly. The nethod conprises counterboring an upper
thptothe ifions olbsacropigh ndehat thanstramnmersesrdepgsia framwire top land of
thggﬁﬁ%@ﬁ of a cylinder head, so that the counterbore

in the cylinder head and the counterbore forned
in the cylinder are contiguous once the cylinder head
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cylinder or the cylinder head, and the cylinder head is placed in contact with the
cylinder. The scraper sleeve is then welded to the cylinder and to the cylinder head.
The weldment is proximate a parting line between the cylinder head and the cylinder.
Once the cylinder head, piston, scraper sleeve and cylinder have been welded, an
inner portion of the weld bead joining all three components may be finished, for

example by a boring operation.

By using an embodiment of the power assembly describe above, an engine may be
reliably operated on heavy fuels creating large amounts of deposits, but without the
problem of excessive piston ring and cylinder bore wear experienced with other types

of piston and cylinder combinations. Further, crevice volume is reduced within the



i nner portion of the weld bead joining all three
conponents may be finished, for exanple by a boring
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DETAI LED DESCRI PTI.ON OF THE .l NVENTI ON As shown in FI G
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plgtgn d@pd%it%&%ﬂelza%cordlng an aspect of the present invention; and

FIG. 3 is a flow diagram illustrating a method according to an aspect of the present

invention.
DETAILED DESCRIPTION OF THE INVENTION

As shown in FIG. 1, engine 10 has a cylinder 14 with a circular wall 18. A piston 22
is housed reciprocally within cylinder 14. Piston 22 has a top land 26. A number of
piston rings 28 are located below a top land 26 of the piston.

Piston 22 is attached to a crankshaft 38 by means of a connecting rod 34 and a wrist
pin 30. Conventional poppet valves 44 handle the ingress and egress of air and
exhaust gases, respectively, from engine cylinder 14. A fuel injector 43 sprays fuel
(or a fuel/air mix) into a combustion chamber 49. Those skilled in the art will

appreciate, in view of this disclosure, that the particular type of valving arrangements
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is housed reciprocally within cylinder 14. Piston 22
has a top land 26. A nunber of piston rings 28 are
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of FIG. 2 generally defines the unwelded region in which cylinder head 46, cylinder

14, and piston scraper 50 will be joined into a single assembly. Parting line 76 is thus
seen as demarcating a lower portion of cylinder head 46, as well as an upper portion
of cylinder 14. As an alternative, scraper ring 50 could be housed in a single

counterbore 70 formed in cylinder 14.

FIG. 2 also shows weld bead 78, which joins not only cylinder head 46 and cylinder
14, but also piston scraper 50. Once weld bead 78 has been formed about the entire
periphery of cylinder 14, scraper 50, and cylinder head 46, scraper 50 will be
positively retained not only by the counterbores formed in cylinder head 46 and
cylinder 14, but also by weld 78 itself. This assures that scraper 50 will not fret, or
shift, within cylinder 14. Note from FIG. 2 that the weld bead 78 may penetrate the
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of FIG 2 generally defines the unwelded region in
whi ch cylinder head 46, cylinder 14, and piston
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coueterproZat ébenyiat bliopk ¢4, icnuieerbod 74 is formed in cylinder head 46 At
block 112, scraper sleeve 50 is installed in counterbores 70 and 74 and then, at block
116, weld 78 is applied about the entirety of the parting line 76 between cylinder head
46 and cylinder 14. Note once again, from FIG. 2, that in this embodiment the weld
bead 78 is substantially continuous, meaning a common weld subscribing the

periphery of cylinder 14 and joining all three of cylinder head 46, cylinder 14, and

scraper ring 50 together.

Once the welding operation has been concluded at block 116, the method continues at
block 120 with the finishing of an inner portion of weld bead 78. This may be done
by boring the cylinder followed by a honing operation. Those skilled in the art will



In the illustrated enbodi ment, piston scraper 50 is
installed within an engi ne according to the nethod
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characterized as a nethod for manufacturing a engine
power assenbly. Beginning at block 100 wth a start
command, cylinder 14 is counterbored at block 104, to
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protection afforded this invention can only be

determ ned by studying the follow ng clains. WHAT | S
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conbusti on engi ne, conprising: a cylinder having an

inner circular wall defining a first inside dianeter;

a piston reciprocally housed within the cylinder; a
WEIAT IRIeLAlieeRD i8:t ached to an end of the cylinder; and

a one-pi ece piston scraper welded to the cylinder head

and/or to the cylinder, wth the. piston scraper
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A power assenbly according to Caim?2, wherein the
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[ ' : . r assenbly
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4. A power assembly according to Claim 2, wherein the piston scraper, the
cylinder, and the cylinder head are all joined by a common weld circumscribing the
periphery of the cylinder at a location proximate a parting line between the cylinder

and the cylinder head.

5. A power assembly according to Claim 3, wherein the weld encompasses a

portion of the inner circular wall of the cylinder.

6. A power assembly according to Claim 1, wherein the piston scraper comprises
a cylindrical sleeve housed in a counterbore defined by the cylinder head and the
cylinder, whereby deposits will be removed by shearing action from a top land of the

piston when the piston moves to an upper portion of the cylinder.

7. A power assembly according to Claim 6, wherein the piston scraper is

mounted at a location proximate an upper portion of the cylinder.



nounted at a | ocation proximate an upper portion of
the cylinder.8. A power assenbly according to Caim6,
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above a ring reversal region of the cylinder. 9. A
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to Caim12, further conprising finishing an inner

portion of a weld bead jqjning the scraper sleeve to
CoUR rt&ﬂnigr‘i‘&éﬁppﬁé%?a“%fh@fd 4 ‘ng“g%i nder .

counterboring a lower portion of a cylinder head, whereby the counterbore formed in

the cylinder head and the counterbore formed in the cylinder are contiguous;

placing a piston deposit scraper in the counterbored portions of the cylinder and the

cylinder head, the piston deposit scraper comprising a cylindrical scraper sleeve;
placing the cylinder head in contact with the cylinder; and
welding the scraper sleeve to the cylinder and to the cylinder head.

13. A method according to Claim 12, wherein the scraper sleeve is welded to the
cylinder head and the cylinder at a location proximate a parting line between the

cylinder head and the cylinder.



15. A power assenbly for an internal conbustion
engi ne, conprising: a cylinder having an inner
wa@epooear@ns wal | defining a first inside di anet ePCT/HS2009/032930
pi ston reciprocally housed within the cylinder, wth
the piston having a top land; a cylinder head attached
to an end of the cylinder; a one-piece, cylindrica
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separate, counterbores forned in f.he cyljnder and
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the periphery of the cylinder, with the weld bead
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and the cylindef. 16. A power assenbly according to

Claim 15, wherein the scraper sleeve defines a second
a pyhisiderchagyingrast isnergiicelar wallidafigiag atfivstrintigedigmetside
di aneter of the top land of the piston. 17. A power
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to be a close clearance fit with the top | and of the

a pilstlemheafl attadhled ts ar apksf the edurlet;0 shear conbusti on
deposits fromthe surface of the top |and. 18. A power
assenbly accor

ing to aim 15 erein the como
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a common weld bead circumscribing the periphery of the cylinder, with the weld bead

joining the scraper sleeve to both the cylinder head and the cylinder.

16. A power assembly according to Claim 15, wherein the scraper sleeve defines a
second inside diameter which is larger than the outside diameter of the top land of the

piston.

17. A power assembly according to Claim 15, wherein the scraper sleeve defines a
second inside diameter which is sized to be a close clearance fit with the top land of
the piston, for the scraper sleeve to shear combustion deposits from the surface of the

top land.

18. A power assembly according to Claim 15, wherein the common weld bead is

continuous.

19. A power assembly according to Claim 15, wherein the scraper sleeve is

gapless.



