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.

BACKGROUNDp@Ry ER B IYERT IO NoRterat rembustonsnginesy gartanary digsel or other
compression-ignition internal combustion engines, ar¢ often operated on fuels having widely
ORI SERARK

differing compositions. UnfortunatQY)EIs]aﬁB" diesel oil (MDO), or
vegetable oils, or other heavy fuels, produce excessive carbon deposits that adhere to the top
land of the Pikidn. CBRUTHEANEENEHOBItS, if sufficiently thick, will rub on the bore of the
cylinder, polishing the bore, and removing the crosshatched honing marks, which are

necessary ff{hgiRRUFON QA RIGIURISRIFIBEFRG HpticalARAMbREAN BNgaAE@0more

lubricated properly, excessive piston ring and bore wear will occur, resulting in increased
blowby. AdpRtibeELyiHe RissmariEs: e Pitpriglased des&st will be unable to develop
sufficient compression in the cylinders. This deleterious deposit buildup has been observed

even with dipsekerREs DEeFarEtEANNgiEr Oistillate fuels such as diesel No. 2, and the
problem has become exacerbated by the higher temperatures and pressures characterizing

more mod%ﬁﬁ&ﬁﬁ‘@y&g@&@@g&rﬁg@%} ?HMIQ%)ﬂ&%H&QJF3&@98@&&§%U@Biﬁgﬁtiﬁﬁﬁ%we

device for scraping carbon e top land ofpistons, particularly in the context of engines
having welgethoystrter ¢rgites, BRIE FATES CRAPARDN oPH Eupl/ ENTIREN Riddydinterag

aspect of the RresenfInveplian. GRRINEr d3serabli fanan IRismakcomtustion epgis ingludes

a cylinder having a circular wall defining a first inside diameter, and a piston reciprocall¥
housed withiRgerbleysitgicr athsyibrer Haaly igratduenerressiys satbon drpesiinter. sdhsie Biece
piston scrager dswgidest iabigsst Apeiptiisruindendensuand dheyarindariil eubitos the
attached to the cylinder head and/or to 1 . X
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.¢., it is attached to the cylinder head and/or to
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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 theepistonRisgrapes fiktoalkiviped deyisesanxosi walide whishitn ane ienrbodisnent
circumscrit;%egthe‘lperFigher of the cylinder. According to another aspect of the present
invention, & ProaN<EAHBFHeludes 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 pistoAcsorthag depositstlitset sHeheepr etnt rawmbiod. ftberpibioncsiene bf weddgibton
when the PRSANMOGRIRLP Al 4R BAIIPRALINSPUAGSN STme ERRRiEioRiaRgRdlcr
means that the fit is ¢lose enough so that the scraper removes deposits from the top land of
the piston.)h&pbtaee ehfbddstaenicGrere piesthtirivehtion reltEyoNa Widdhoylish in one
manufacturing,ag;RiarRaleaHRIQRCRIPR-RPYIaR ass8MRlY. 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 for[‘n din the
cylinder are $SRIHHBUS SRREER AT B RS O BRI fe B th EE R &K ’ﬁi hla
cylindrical si¢kngrisaplaieedewlihinethéncaurienbatedpdefiandobeitiher thlmidinbierdoadletioylinder
head, and thq,c linder hehad is.é)lac din corlltact ith thed‘;}/ling]er. tThei scraper sleeve is then
welded to tffé ‘&ﬁﬁ‘idg}t&ﬁ GETHBEINGR e, THEWeldmen |sap?8xfrlﬂat(é a 6 Jusn%]nliﬁ(é
between théheylinpesikiead] drdstizerey lmdireimeel thersythrdep heat ppistopissanapberskbeve
and cylinder.have been.welded, an inner portion of the weld, bead joining all three,.components
may be finigll%ct)jt,l o?%%r‘%%%|%“b%¥’8%8ﬂ§b°%8ét% i ?"é@ehsﬁé‘% g#ﬁ%%c,rﬁ%dﬁf %?ﬁ]emgé%’er
assembly désttifzefehewiomreanghesorihytitbea stiniplyr operatsdloposisaispfudhs topdting Mdrge
amounts Of(tﬁse\/?%ﬁi)t » but without the problem of excessive piston ring and cylinder bore wear
experienced th 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 enfigdisicembadiani Hldhripramy! tRemionEsace docadrsbpd fon mrRiaHE A be

reduced by the,gbsanerndlaingedmdisacsemintie anaine-tResayRisey bemeeposiis from
the upper part of the engine cylinders and pistons. BRIEF DESCRIPTION OF THE

DRAWING & APRSF PR Glaf A8Rd SR HBITRAMDA I POELiBEd SHIRAS TSk

rendered byy eferemncecihaRpsiidRmbodinentsithesept thaharedliusinaiasbio thenppeged

drawings. Understanding that these drawings depict only typical embodiments of the invention
and are nof B A S BRIEBALIIES eb%yfmﬁﬁﬁé‘??gityg@cg‘f)@ g}%’r‘ﬁﬁﬁg& éi‘ﬁb {H&hts of

the inventiorneill becgesgribiadsradeeiplsined witthiadditavahspéoitidityartidndefadifivotigh the
use of the acc):rfi% eeaglxy Itﬂg g}rf?i\zllvcligg Shére]uyv re‘tlrcl: :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
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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 diagnamdt usd st & oL tEnandetortioy tmgmas@@atc@t @tteeptaaﬁexham\geatﬂﬁmon
DETAILED DESCRIPTI OF Tl—l VENTION As show IG. 1, en gl

cylinder 14 SORRMHUEREI tI‘Iofé & bltl tgt?%t]sa’ﬁc&%%%s r %’Ifﬂﬁtﬁ n cy &% Piston
22 has a topslahe 2BcAcawibered }m)sttmsslgﬂm&t&reﬂgnmed tnetove asoioladdpdbitsffiom
piston. PIS'[%W 22 is attat to alt%léanli?_I ! %#gg means of a connecting rod 34 and a wrist
pin 30. Converﬂ?@nat’pop et VAN 44 handie' mgress 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 combBBEBH PRSGBEP HE)N KI5 BEiRRANYMEECYt will appreciate, in view of this
disclosure, that the particular type of valving arrangements and the use of injectors, whether
in-cylinder, ar iﬂo@@rbaaf@matt@é@ﬂpt@@rw_mithedttﬁzthacﬁurtsﬁeﬂgn\ce@tiﬂnecsimﬁasywtmte present
invention coul employed not o W|t the i | trated C on en ut also
spark- |gn|ter§r}ﬂ?é?ﬂa$1£dﬁfﬁff§t?8nt‘e %Cégc FEYY Hféeé“gh thﬁ’z H 13 %e g?‘
one-piece, gpimeswplst@wmpertﬁmdmmdgn mﬂoum%bmm@led@ycmdmtgluaypmal
counterbores ormed g éEFder hegd 46 nd C } (tT e count 8rte |£|evwlggp the
piston scraﬁgt 1@6‘# 1S %1’8;‘/"‘6‘ 'UhEPEC erlzed a%eaoé mbime ncScl)un Srhore fonme out of a
first countettsoseopethe:mbtudgrmtﬂ)dtmnmdf Et&pm‘metmuwtﬁrber@torm@ﬂ andra@dylirder
head.) PIStontﬁcrgg %onﬂ ISO l?igd E:rtgq(i 70 aﬂtth%Ou“bShl ”Q@c iy %%Elb(i)rrt] S I%rb n
carbon scraper ring, a carb on cu grin ring, a?lre ring, or a scPép%r ring. M any
event, ring BAishsaid to be "gapless because ring 50 is configured as a contlnuous hoop
without the discontinuous gap usually found with engine power assembly rings such as piston
rings. FIG. grfiustiglesiudhardeipds AaPoBiRSIon e ApRIon U PENRR dR.ponEyRchaSPan
cylindrical sleeve housed in a counterbore defined by cylinder head 46 and cylinder 14. Thus,
it is seen thasPeglinE T asRt estieBunterbore 70 whereas cylinder head 46 has a second,
separate counterbore 74. Piston scraper 50 is caged within the combined counterbore defined
by individuatichuhigibeses id@t&ﬂﬁilﬂdiewatmgdlt}eiﬁ&wvt%ﬂﬁu 2of evnecaliineefyhieddhevithwelded
region in which cylinder head 46 cylinder 14 an ton scraper 50 will be Jomed into a single
assembly. ng%FﬁH ?P]OSLfé SRR égél#:ngsaaeiﬁga? d%ng gﬁ%ﬁ%rl%ﬂlon Ota cylinder head 46, as
well as an upper portion of cyllnder 14. As an alternative, scraper ring 50 could be housed in a
single counté¢botas7e flonndigrroyilegratiag 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 cgress 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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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 courdadoneesstosmiagtioey/indembendcdbiare eylingsiitl 4rdufagias iyt waldhwifidiself This
assures tha scrgﬁer 50 will not fréet, gr_ hift, within cylinder.14. Not; {)rom FlG. éth%t the weld
bead 78 me{i)ep‘é SEP B HGB Rt Wl f Q/'tirti oPHEY 4%‘,’6&51%8?% , aen%méjcPélﬁ r50.%Fhose
skilled in thevaht Wil dfipseciade ¢onpeesGbihigdiscio suggnidjabmossdhspadiaetyied dhtwalding
process co%ld esc%lrggleo E{def,OV placing weld 78. These include electron beam welding, gas
metal arc weqa}nlé, gas Lﬁ1gs§t'en 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 smalil{s tHanlshathetsr Doyliaderideidetirensh & A6IHESR aRANCSS TP od 5 IEang 280,

Because pigiaRRLiARCE R IS B RARG HIRPFIN68: I HRPRIARIARAL GoRAEAPRr 3PNl oRise
deposits to be sheared and physically removed from tos, or upper land, 26 when piston 22

moves into #Regrdntecihtdr s ayptsbes i v bl QD SRR B WSSy Btinder

14 extends ahexadhia30:6alledHina @ @igatreaioTehevindebi 4 Uren ahigbriéstomrings 28
slide, i.e., the ring reversal region is defined by the upper limit of travel, of the piston rings 28.

Piston scrap¥iatshaddan MSEbATRAGHR FOTEREI 2y WHith BoiioxrHanss #ahdightBitop
land 26. In thisfBaR0emRiSSEERREMEE WillSEPPsIRASEmeff iheisiirgtrpkion laadelt as
piston 22 reciprocates within cylinder 14. In the illustrated fsamb‘odime,nt\, ,iston..sgraﬁgy 50 is
installed wittTiREh BAGiRSAROS GHiGNS Wi dtHaa SRBwhFFEIRS 8T RRERRHOTE e ARy can
be characterizad asg s0dathaddas mangdpissringaesgiig povwecastgmbdyaBegomingoat block
100 with a %tart corgmang, ﬁ{linder 14 is counter orfed a bI?ck 104, to confi urebjounte[bore
70. Then, 2t BB TN o0 ALRSRUTEURS S8 N h IAIKLEI R ARG A6 PRY BIERTAYY S gper
sleeve 50 isinktallpidtncogsterbores 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, fromgiG. 2, ik i this. arubadimenivhie WRIdPead 3 spsuhstantialyaanHosaNs,

meaning a common weld subscribing the periphery of cylinder 14 and jmmfr;ggaﬂ three of

cylinder heaulingrigglintisy 1 housrd darasernist o wWefdtpe L ondmdse atiyoderdivtrhas
been conclydecrg, black 116, dhg MGRd coRtoyesAlBIaakdel wirh ihedinishingLhradnner

portion of weld bead 78. This may be done by boring the cylinder followed by a honing
operation. THokes skifieepislrienareigilpounterbore 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.

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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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 @aydipbeaysaddishdpiian, aibeisaner suifagamt sorapassierilesutfitieattoill
demand a post-welding operation. At any rate, once the finishing, if any, is concluded, the
method stos%pm%%wﬁweaﬁ@& s oo i e WL BB G R PR DR 6
engines havingniytded epipieihecadi The fithegoingudvetionhasdeernciitsgipedrirtal
accordanceavgit\{;eﬁg}en r,eI%\é nIt1 I% %I asrtan%l 1%59 ,t%s tgge tgee,scrrid%teig)sré is exemplary rather than
limiting in AT VRRaEONS Hhd modilications to the discidsed embodiment may become
apparent to those skilled in the art and fall within the scope of the invention. Accordingly the
scope of legtirprseadaoh affordéenis InUEstioR darbiardl theasrapl Hin R BP R O b P the2
following clgims, Y ahis saiBtemhiss:r bd)ROUahBSSETPMAALRP Ity aakGombuptionengine,

comprising: a cylinder having an inner circular wall defining a first inside diameter; a piston
reciprocallycHSG<BeriaRRMEhE dommidad: 20cyRseaisnaudonBRrRe /P ds 2Py BRMEAMSIEF: and
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 H(1) (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



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 heagee;al ipiReghbyraIco MSoRBuME Hosiksten seatbing dhecpaiipheay ofshemilinger. 3.

A power assembly accaqrding to clajm 1, wherein said piston scraper, said cylinder, and said
cylinder he e 2RESHISBH388 g%/%f%h%%ﬁﬁ/éfd%ﬂiﬁf‘ntg&ﬂgﬁwﬂ% BUFASERRS SV ﬁfé?ﬁ?ﬁ%aer at
a location preximaig@ageartisgvinsobeneed, thie: gylinder sasl shdlogkntzl heaptiofalAtpataer

assembly accordirl}

Do R e . 20 el ORISR A REAN Bl I o
circular walfF8F8hi éﬁﬁﬁ&‘é‘?.“’@. nﬁc%%%e%ssessemﬁy according torciaing , Wherein said piston
scraper corsfriges seeytindfitaicatewvéchnuded pnsé-solditgrbpeededinett bystheteybndetivead

p

and the cyIiPdeh.WhtleIreb ?s?E’OSifﬁ d\(cv(iljl tl?le req{O\éeScé % gtrbqar'ngﬁqtion from the top land of the

. snin an one € MMetio C
piston when the plgton dves 1o 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 thngyihdes embadipomsy desaibeiyhsraarmmy b6 Brsdsthvingiass Sadngstsiietraper
is mounted gha fpegtignabove the ring reversal region of the cylinder. 8. A power assembly
according toclaim 1, wherein said piston scraper comprises a cylindrical sleeve housed in a
CounterboreTﬂg flfr(])?gg(t))‘i}rllgtghlenggllllt?grle rhgse %%e%ngetsré?i&/(mgee{écordance 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.
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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,
comprisity" EdtHEERSSriMg an upper portion of a cylinder: counterboring a lower portion of a

cylinder hiead, whereby (e gounterbors formed. i the eylinder head and the counterbore
formed in'the c;‘ﬁmd’er are Eontlguous; placing a cyﬁnﬁi’rlc'a? scPapeF'sleeve in the counterbored

portions gfcﬁr;ge%]linder and said (Ep(lindq[dhee;ad' lacing said cylinder head in contact with said

: i : . :
cylinder; and we |?1Vg';n aid 'EBF&S&? Sleeve 10 sai cy'lrlnder and to said cylinder head. 12. A

method gegording, to.flaim 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 AceordiNgiieHoAlRa JnfEhes sRaapPrising finishing an inner portion of a weld
bead joining the scraper sleeve to the cylinder head and 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 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.



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 define%b separate
counterbdréP RV ARG ASRAERT QAP MU Er R Srd K AEHRNE Y WéRPI5&%4d

circumscribing the periphery of the cylinder, with said weld. bead joining said scraper sleeve. to
both saic}%’yﬁn%oe"}!arE)eaa%gﬁgY HiFE 'ﬂ%d%r& { Hower Sa"? (#" 36Cord Comgnﬁg A :nd”ca'

aT}j ; pl% . S
JA’power assembly according to claim
wherein ﬁaid scra earisleeve efines asecon inside diameter which is slightly larger than the

outcide QLTS LA g o L pelone Shact
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.
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.
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.



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 contlggfous 18. A ower

assembly ¢bBPTRG TS L A4 WRE AT BER der i PP DSV fgaiptiseye cefines asecondinsi

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

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.



