
POWER ASSEMBLY FOR INTERNAL COMBUSTION ENGINE V/ITH

WELDED-IN PISTON SCRAPER

FIELD OF THE INVENTION

This disclosure relates to a reciprocating internal combustion engine and, more

partictrtarly, to piston structures and piston related devices.

BACKGROUND OF THE INVENTION

Intemai combustion eirgines, palticularly diesel or other compression-ignition internal

combustion engines, are often operated on fuels having widely differing

compositions. Unfortunately, some fuels such as marine diesel oil (MDO), or

vegetable oils, or other healy fuels, produce excessive carbon deposits that adhere to

the top land of the piston. Such carbon deposits, if sufficiently thick, will rub on the

bore of thc cylinder, polishing the bore, and rcmoving the crosshatched honing mat'ks,

which are necessary for the provision of adequate piston ring lublication. If piston

rings are not lubricated properly, excessive piston ring and bore wear will occur,

resulting in increasecl blowby. Additionally, the engine will not run properly because

it will be unable to dcvelop suff,rcient compression in the cylinders. This dcletcrious

deposit buildup has been observed even u.itlt diesel engines operated on lighter

d.istillate fuels such as diesel No. 2, and the problem has become exacerbated by the

higher temperatures and pressures cltaracterízing more modetn combustion systems.

It would be desirable to provide a robust, cost-effective device for scraping carbon

fiom thc top land of pistons, particulally in the context of engines having welded

cylinder heads.

BRIEF DESCRIPTION THE INVENTION

According to an aspect of the present invention, a pov/er assembly for an internal

combustion engine includes a cylinder having a circular wall deflrning a first inside

díameter, and a piston reciprocally housed within the cylinder. A cylinder head is

atachedto 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

POWER ASSEMBLY FOR INTERNAL COMBUSTION ENGINE WITH WELDED-IN PISTON
SCRAPER FIELD OF THE INVENTION This disclosure relates to a reciprocating internal
combustion engine and, more particularly, to piston structures and piston related devices.
BACKGROUND OF THE INVENTION Internal combustion engines, particularly diesel or other
compression-ignition internal combustion engines, arc often operated on fuels having widely
differing compositions. Unfortunately, some fuels such as marine diesel oil (MDO), or
vegetable oils, or other heavy fuels, produce excessive carbon deposits that adhere to the top
land of the piston. Such carbon deposits, if sufficiently thick, will rub on the bore of the
cylinder, polishing the bore, and removing the crosshatched honing marks, which are
necessary for the provision of adequate piston ring lubrication. If piston rings are not
lubricated properly, excessive piston ring and bore wear will occur, resulting in increased
blowby. Additionally, the engine will not run properly because it will be unable to develop
sufficient compression in the cylinders. This deleterious 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 



the cylinder). The piston sct'aper defines a second inside diameter that is less than the

f,rrst inside diameter.

According to another aspect of the present invention, the piston scraper is welded to

both the cylinder and the cylinder head, ln other words, the cylinder, the cylinder

head and the piston scraper are all joined by a common weld, which in one

embodiment circumscribes the periphery of the cylinder,

According to another aspect of the present invention, a piston scraper includes a

cylindrical sleeve housed in a counterbore def,rned by the cylinder head and the

cylinder" with the scraper being a close clearance fit with a top land of the piston, so

that deposits will be sheared and removed from the top land of the piston when the

piston moves into an upper portion of the cylinder. (Thus, "close clearance fit" means

that the fit is close enough so that the scraper removes deposits from the top land of

the piston.)

Another ernbodiment of the present invention relates to a method for manufacturing

¿m internal combustion engine po\¡/er assembly. The method comprises counterboring

an upper portion of a cylindcr, and counterlroring a lower portion of a cylinder head,

so that the counterbore formed in the cylinder head ancl the counterbore formed in the

cylinder are contiguous once the cylinder head ha"s been mounted to the cylinder.

Then, a cylindrical sleeve is placed within the counterbored portion of either the

cylinder or the cylinder head, and the cylinder head is placed in contact with the

cylinder. The scraper sleeve is then weldecl 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 tlree components may bc finished, for

example by a boring operation.

By using an embodiment of the power assembly describe above, an engine may be

reliably operated on hcavy fucls creating large amounts of deposit.s, 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

the cylinder). The piston scraper defines a second inside diameter that is less than the first
inside diameter. According to another aspect of the present invention, the piston scraper is
welded to both the cylinder and the cylinder head. In other words, the cylinder, the cylinder
head and the piston scraper are all joined by a common weld, which in one embodiment
circumscribes the periphery of the cylinder. According to another aspect of the present
invention, a piston scraper includes a cylindrical sleeve housed in a counterbore defined by
the cylinder head and the cylinder, with the scraper being a close clearance fit with a top land
of the piston, so that deposits will be sheared and removed from the top land of the piston
when the piston moves into an upper portion of the cylinder. (Thus, "close clearance fit"
means that the fit is close enough so that the scraper removes deposits from the top land of
the piston.) Another embodiment of the present invention relates to a method for
manufacturing an internal combustion engine power assembly. The method comprises
counterboring an upper portion of a cylinder, and counterboring a lower portion of a cylinder
head, so that the counterbore formed in the cylinder head and the counterbore formed in the
cylinder are contiguous once the cylinder head has been mounted to the cylinder. Then, a
cylindrical sleeve is placed within the counterbored portion of either the 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  cylinder and combustion chamber, which aids in reduction of certain
exhaust emission constituents. Additionally, the maintenance costs of such an engine will be
reduced by the absence of a need to disassemble the engine to remove carbon deposits from
the upper part of the engine cylinders and pistons. BRIEF DESCRIPTION OF THE
DRAWINGS A more particular description of the invention briefly described above will be
rendered by reference to specific embodiments thereof that are illustrated in the appended
drawings. Understanding that these drawings depict only typical embodiments of the invention
and are not therefore to be considered to be limiting of its scope, exemplary embodiments of
the invention will be described and explained with additional specificity and detail through the
use of the accompanying drawings in which: 



cylinder and combustion charnber, which aids in reduction of certain exhaust emission

constituents. Additionally, the maintenance costs of such an engine will be reduced

by the absence of a need to disassemble the engine to remove carbon deposits from

the upper part of the engine cylinders and pistons.

BRIEF DESCRIPTION OF THE DRAWINGS

A more particular description of the invention briefly described above will be

rendered by reference to specific embodiments thereof that are illustrated in the

appended drawings. Understanding that these drawings depict only typical

embodiments of the invention and are not therefore to be considered to be limiting of

its scope, exernplary embodiments of the invention will be described and explained

with aclditional specificity and detail through the use of the accompanying drawings in

which:

FIG. 1 is a sectional view of an engine having a piston deposit sÇraper according to an

aspect of the present invention;

FIG. 2 shows a sectional view, partially in elevation, of an engine cylincler with a

piston deposit scraper according 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, cngine 10 has a cylindcr 14 with a circular wall 18. A piston 22

is housed reciprocally within cylinder 14. Piston 22has 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 ûleans of a connecting rod 34 and a wrist

pin 30. Conventional poppct valvcs 44 handlc thc ingress and cgrcss of air and

exhaust gases, respectively, from enginc cylinder 14. A fuel injector 43 splays fuel

(or a ftrel/air mix) into a combustion chamber 49. Those skilled in the art will

apprcciatc, in vicw of this disclosurc, that thc particular fypc of valving an'angcmcnts

FIG. 1 is a sectional view of an engine having a piston deposit scraper according to an aspect
of the present invention; FIG. 2 shows a sectional view, partially in elevation, of an engine
cylinder with a piston deposit scraper according 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  and the use of injectors, whether
in-cylinder, or in-port, are matters not committed to the current invention. Similarly, the present
invention could be employed not only with the illustrated compression ignition engine, but also
spark-ignited internal combustion engines. FIG. 1 also shows a cylinder head 46 and a
one-piece, gapless piston scraper 50, housed in a counterbore defined by individual
counterbores formed in cylinder head 46 and cylinder 14. (The counterbore in which the
piston scraper 50 is housed may be characterized as a combined counterbore formed out of a
first counterbore in the cylinder and a second, separate counterbore formed in the cylinder
head.) Piston scraper 50 may also be termed an anti-polishing ring, a carbon scraper, a
carbon scraper ring, a carbon cutting ring, a flame ring, a fire ring, or a scraper ring. In any
event, ring 50 is said to be "gapless" because ring 50 is configured as a continuous hoop
without the discontinuous gap usually found with engine power assembly rings such as piston
rings. FIG. 2 illustrates further details about piston scraper 50, which is configured as a
cylindrical sleeve housed in a counterbore defined by cylinder head 46 and cylinder 14. Thus,
it is seen that cylinder 14 has a first counterbore 70 whereas cylinder head 46 has a second,
separate counterbore 74. Piston scraper 50 is caged within the combined counterbore defined
by individual counterbores 70 and 74. Parting line 76 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. 



and the use of injectors, whether in-cylinder, or in-port, are matters not committed to

the current invention. Similarly, the present invention could be employed not only

with the illustrated compression ignition engine, but also spark-ignited intemal

combustion engines.

FIG. 1 also shows a cylinder head 46 and a one-piece, gapless piston scraper 50,

housed in a counterbore defined by indiviclual counterbores formed in cylinder head

46 and cylincler 14. (The counterbore in which the piston scraper 50 is housed may be

characteÅzed as a combined counterbore formed out of a first counterbore in the

cylinder and a second, separate countetbore forrned in the cylinder head.) Piston

scraper 50 may aiso be termed an anti-polishing ring, a carbon scraper, a carbon

scraper ring, a carbon cutting ring, a flame ring, a fire ring, or a scraper ring. In any

event, ring 50 is said to be "gapless" because ring 50 is configured as a continuous

hoop without the discontinuous gap usually lound with engine power assembly rings

such as piston rings.

FIG. 2 illustrates further details about piston scraper 50, which is configured as a

cylindrical sleeve housed in a counterbore defined by cylinder head 46 and cylinder

14. Thus, it is seen that cylinder 14 has a first counterbore 70 whereas cylinder head

46 has a second, separate counterbore 74. Piston scraper 50 is caged within the

combined counterbore defined by individual counterbores 70 and 74. Parting line 76

of FIG. 2 generally defines the unwelded region in which cylinder head 46, cylinder

74, and piston scraper 50 will be joined into a single assembly. Parting line 7 6 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 beacl 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, scrapcr 50, and cylinder head 46. scraper 50 will bc

positively retairred 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. 2Ihat the weld bead 78 may penetrate the

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  entirely of cylinder head 46, cylinder 14, and scraper 50. Those
skilled in the art will appreciate in view of this disclosure that more than one type of welding
process could be employed for placing weld 78. These include electron beam welding, gas
metal arc welding, gas tungsten arc welding, and yet other processes. Diameter D(1) of
cylinder 14 (FIG. 2) is sized to accept the portion of piston 22 below top land 26. Diameter
D(2) is smaller than diameter DO) and is sized to be a close clearance fit to top land 26.
Because piston scraper 50 is a close clearance fit upon top land 26, scraper 50 will cause
deposits to be sheared and physically removed from top, or upper land, 26 when piston 22
moves into the top dead center, or upper, portion of cylinder 14. This upper portion of cylinder
14 extends above the so-called ring reversal region of cylinder 14 upon which piston rings 28
slide, i.e., the ring reversal region is defined by the upper limit of travel of the piston rings 28.
Piston scraper 50 has an installed height HO) (FIG. 2) which approximates the height of top
land 26. In this manner piston scraper 50 will scour deposits off the entirety of top land 26 as
piston 22 reciprocates within cylinder 14. In the illustrated embodiment, piston scraper 50 is
installed within an engine according to the method shown in FIG. 3, which more generally can
be characterized as a method for manufacturing a engine power assembly. Beginning at block
100 with a start command, cylinder 14 is counterbored at block 104, to configure counterbore
70. Then, at block 108, counterbore 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  



entirely of cylinder head 46, cylinder 74, and scraper 50. Those skilled in the art will

appreciate in view of this disclosure that more than one type of welding process could

be employed for placing weld 78. These include electron beam welding, gas metal

arc u'elding, gas tungsten arç welding, and yet other processes.

Diameter D(1) of cylinder 14 (FIG. 2) is sized to accept the portion of piston 22

below top land 26. Diameter D(2) is smaller than diameter D(1) and is sized to be a

close clearance fit to top land 26. Because piston scraper' 50 is a close clearance fit

upon top land26, scraper 50 will cause deposits to be sheared and physically removed

from top, or upper land,26 when piston 22 moves into the top dead center, or upper,

portion of cylinder 14. This upper portion of cylinder 14 extends above the so-called

ring reversal region of cylinder 14 upon which piston rings 28 slide, i.e., the ring

reversal region is defined by the uppel'limit of travel of the piston rings 28.

Piston scraper 50 has an installed height H(l) (FIG. 2) which approximates the height

of top land 26. In this manner piston scraper 50 will scour deposits off the entirety of

top land 26 as piston 22 reciprocates within cylinder 14.

In thc illustrated embodimcnt, piston scraper 50 is installed within an engine

according to the method shown in FIG. 3, which more generally can be characterized

as a rnethod for manufacturing a engine power assembly. Beginning at block 100

with a start command, cylinder 14 is counterbored at block 104, to configure

counterbore 70. Then, at block 1 08, counterbore 7 4 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 l4 and joining all three of cylinder head 46, cylinder 74, and

scraper ring 50 together.

Once thc wclding operation has bcen concluded at block 116, the method continues at

btock 120 with the finishing of an inner portion of weld beacl 78. This may be done

by boring the cylinder followed by a honing operation. Those skilled in the art will

appreciate in view of this disclosure, however, that there are many ways for finishing the inner
surface 18 of cylinder 14 as well as the adjoining surfaces of cylinder head 46 and scraper
sleeve 50. Indeed, the process step at block 120 is optional to the extent that certain welding
processes may not cause disruption of the inner surface of scraper sleeve sufficient to
demand a post-welding operation. At any rate, once the finishing, if any, is concluded, the
method stops at block 124. Any of the embodiments described herein may be used with
engines having welded cylinder heads. The foregoing invention has been described in
accordance with the relevant legal standards, thus the description is exemplary rather than
limiting in nature. Variations and modifications to the disclosed embodiment may become
apparent to those skilled in the art and fall within the scope of the invention. Accordingly the
scope of legal protection afforded this invention can only be determined by studying the
following claims.  What is claimed is:  1. A power assembly for an internal combustion engine,
comprising: a cylinder having an inner circular wall defining a first inside diameter; a piston
reciprocally housed within the cylinder; a cylinder head attached to an end of the cylinder; and



appreciate in view of this disclosure, however, that there are many ways for finishing

the inner surface I 8 of cylinder 14 as well as the adjoining surfaces of cylinder head

46 and scraper sleeve 50. Indeed, the process step at block 120 is optional to the

extent that certain welding processes may not caìrse disruption of the inner surface of

scraper sleeve sufficient to demand a post-welding operation. At any rate, once the

finishing, if any, is concluded, the method stops at block 124.

Any of the embodiments described herein may be used with engines having welded

cylinder heads.

The foregoing invention has been described in accordance with the relevant legal

standards, thus the description is exemplary rather than limiting in nature. Variations

and modifications to the disclosed embodiment may become apparent to those skilled

in the art and fall within the scope of the invention. Accordingly the scope of legal

protection afforded this invention can only be detetmined by studying the following

claims.

a one-piece piston scraper welded to both of said cylinder head and said cylinder, with said
piston scraper defining a second inside diameter which is less than said first inside diameter.
2. A power assembly according to claim 1, wherein said piston scraper, said cylinder, and said
cylinder head are all joined by a common weld circumscribing the periphery of the cylinder.  3.
A power assembly according to claim 1, wherein said piston scraper, said cylinder, and said
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.  4. A power
assembly according to claim 2, wherein said weld encompasses a portion of said inner
circular wall of said cylinder.  5. A power assembly according to claim 1, wherein said 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 the top land of the
piston when the piston moves to an upper portion of the cylinder.  6. A power assembly
according to claim 5, wherein said piston scraper is mounted at a location proximate an upper
portion of the cylinder.  7. A power assembly according to claim 5, wherein said piston scraper
is mounted at a location above the ring reversal region of the cylinder.  8. A power assembly
according to claim 1, wherein said piston scraper comprises a cylindrical sleeve housed in a
counterbore defined by the cylinder head and the cylinder.  



What is claimed is:

1. A power assembly for an internal combustion engine, comprising:

a cylinder having an inner circular wall defining a first

inside diameter;

a piston reciprocally housed within the cylinder;

a cylinder head attached to an end of the cylinder; and

a one-piece piston scraper welded to both of said cylinder

head and said cylinder, with said piston scraper defining a second inside diameter which is less than

said first inside diameter,

2. A power assembly according to claim 1-, wherein said piston scraper, said cylinder, and said

cylinder head are alljoined by a common weld circumscribing the periphery of the cylinder.

3. A power assembly according to claim L, wherein said piston scraper, said cylinder, and said

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.

4. A power assembly according to claim 2, wherein said weld encompasses a portion of said inner

circular wall of said cylinder.

5. A power assembly according to claim 1-, wherein said 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 the top land of the piston when the piston moves to an upper

portion of the cylinder.

6. A power assembly according to claim 5, wherein said piston scraper is mounted at a location

proximate an upper portion of the cylinder.

7. A power assembly according to claim 5, wherein said piston scraper is mounted at a location

above the ring reversal region of the cylinder.

8. A power assembly according to claim L, wherein said piston scraper comprises a cylindrical sleeve

housed in a counterbore defined by the cylinder head and the cylinder.

9. A power assembly according to claim 8, wherein said cylindrical sleeve is gapless.  10. A
power assembly according to claim 1, wherein said piston scraper comprises a cylindrical
sleeve housed in a counterbore defined by the cylinder.  11. A method for providing a piston
deposit scraper at an upper portion of an intemal combustion engine power assembly,
comprising: counterboring an upper portion of a cylinder; 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 cylindrical scraper sleeve in the counterbored
portions of said cylinder and said cylinder head; placing said cylinder head in contact with said
cylinder; and welding said scraper sleeve to said cylinder and to said cylinder head.  12. A
method according to claim 11, 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.
13. A method according to claim 11, further comprising finishing an inner portion of a weld
bead joining the scraper sleeve to the cylinder head and the cylinder. 



9. A power assembly according to claim 8, wherein said cylindrical sleeve is gapless.

1"0. A power assembly according to claim 1, wherein said piston scraper comprises a cylindrical

sleeve housed in a counterbore defined by the cylinder.

11. A method for providing a piston deposit scraper at an upper portion of an intemal combustion

engine power assembly, comprising:

counterboring an upper portion of a cylinder;

counterboring a lower portion of a cylinder head, whereby

the counterbore formed in the cylinder head and the counterbore fonned in the cylinder are

contiguous; placing a cylindrical scraper sleeve in the counterbored portions of said cylinder and said

cylinder head; placing said cylinder head in contact with said cylinder; and

welding said scraper sleeve to said cylinder and to said

cylinder head.

12. A method according to claim 11, 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.

L3. A method according to claim 1-1-, further comprising finishing an inner portion of a weld bead

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

14. A power assembly for an intemal combustion engine, comprising:

a cylinder having an inner circular wall defining a first

inside diameter;

a piston reciprocally housed within the cylinder, with said

piston having a top land;

a cylinder head attached to an end of the cylinder;

a one-piece, cylindrical scraper sleeve mounted within a

counterbore defined by separate counterbores fonned in the cylinder and cylinder head; and a

common weld bead circumscribing the periphery of the cylinder, with said weld bead joining said

scraper sleeve to both said cylinder head and said cylinder.

14. A power assembly for an internal combustion engine, comprising: a cylinder having an
inner circular wall defining a first inside diameter; a piston reciprocally housed within the
cylinder, with said piston having a top land; a cylinder head attached to an end of the cylinder;
a one-piece, cylindrical scraper sleeve mounted within a counterbore defined by separate
counterbores fonned in the cylinder and cylinder head; and a common weld bead
circumscribing the periphery of the cylinder, with said weld bead joining said scraper sleeve to
both said cylinder head and said cylinder.   15. A power assembly according to claim 14,
wherein said scraper sleeve defines a second inside diameter which is slightly larger than the
outside diameter of said top land of said piston. 



15. A power assembly according to claim L4, wherein said scraper sleeve defines a second inside

diameter which is slightly larger than the outside diameter of said top land of said piston.

16. A power assembly according to claim l-4, wherein said scraper sleeve defines a second inside

diameter which is sized to be a close clearance fit with said top land of said piston, whereby

combustion deposits will be sheared from the surface of said top land.

17. A power assembly according to claim 14, wherein said common weld bead is continuous.

L8. A power assembly according to claim L4, wherein said scraper sleeve is gapless.

16. A power assembly according to claim 14, wherein said scraper sleeve defines a second
inside diameter which is sized to be a close clearance fit with said top land of said piston,
whereby combustion deposits will be sheared from the surface of said top land.  17. A power
assembly according to claim 14, wherein said common weld bead is continuous.  18. A power
assembly according to claim 14, wherein said scraper sleeve is gapless. 


