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(57) Abstract: A piston for an Internal combustion engine
and method of construction thereof is provided. The piston
has a top part and a bottom part. The lop part bas an upper
combustion surface including a top surface with a combus-
tion howl recessed therein. An annular combustion bowl rim
extends between the top surface and a side wall of the com-
bustion bowl. The bottom part bas a bottom wall and a pair
of pin bosses depending therefrom. The top part is fixed to
the bottom part with an annular cooling gallery detined
therebetween. The side wall of me combustion bowl has a
radially outwardly facing side bounding a portion of the
cooling gallery, wherein an annular recessed channel is
formed therein adjacent the combustion bowl rim. A cooling
dug is disposed in the annular channel. The cooling ring
channels coolant adjacent the combustion howl rim to facil-
itate cooling the combustion bowl rim.
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PISTON WITH COOLING GALLERY COOLING INSERT AND METHOD OF

CONSTRUCTION THEREQF

CRORS-REFERENCE TO RELATED APPLICATION
[GG01] This application claims the benefit of U8, Provisional Application Serial Mo,
£2/110,083, filed January 30, 2015, and U5, Utility Application Serial Mo, 15011,784, filed

February 1, 2016, which are incorporated herein by reference in their entivety,

BACKGROUND OF THE INVENTION
i. Figld of the Invention
00021 The present invention is refated generally to internal combustion engines, and
more partioularly to pistons used in internal combustion engines,
2. Related An
100031 Manufacturers of internal combustion engines are constantly looking for ways
improve engine performance and fusl economy. To improve fuel economy, engine
manufacturers may, for example, reduce oil pump size, but that in turn can reduce the volume
of cooling oil supplied to the pistons, which can resull in overheating of the pistons, or at
least portions of the pistons, nemely, the combustion bowl rim, which is known to be
amongst the hottest regions of & piston during use. Both performance and fuel ceonomy can
e improved by increasing comypression loads and temperatures within the cylinder bores, bt
the pistons must be able o accommodaie such loads and temperatures without failing,
particuiarly in 2 potentially ofl starved environment.
000641 Typically, the top wall of the piston, and in particular the edge or nim of the
combustion bow! experiences the highest operating tomperature than any other region of the

piston. This is because combustion initiates in the adjacent combustion bowl and the rim
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presents a somewhat sharp edge that typically projects radislly inwardly and is prone to rapid
heating as compared to surrounding areas due io the relatively high surce-to-volume ratio
that it prosents 0 the heat of combustion.

SUMMARY OF THE INVENTION
{00051 A pision for an internal combustion engine is provided. The piston has a piston
body inchuding a top part and a beitom part. The top part has an upper combustion surface
configured for direct exposure o combustion gasses within a cylinder bore. The upper
combustion surface has a top surface with a combustion bowl recessed theram.  The
gernbustion bowl has 2 floor and an annular side wall extending upwardly toward the fop
surface. An anpular combustion bow! rim extends between the lop surface and the side wall.
The bottom part has 2 bottom wall and & pair of pin bosses depending from the botiom wall,
wherein the pin bosses have axially aligned pin bores and the bottom wall has an ol inlet,
The top part is fixed to the botiom part with an annular cooling pallery formed therebetween.
The bottom wall forms a portion of the cooling gallery with the oil inlet extending inlo the
cooling gallery. The side wall has a radially outwardly facing side bounding a portion of the
cooling gallery, wherein an annular recessed channel is formed in thersin adjacent the
combustion bowl rdm. A cooling ring is disposed in the annular channel, The cooling ring is
configured to suspend and channel coolant therein adiscent the combustion bowl rm o
facilitute cooling the combustion bowl nim.
RELEY! In socordance with another aspect of the invention, the cooling ring is suapped
inte a spring based fit into the annular channel.
100071 In accordance with ancther aspect of the invention, the cooling ring has opposile
free ends spring biased in spaced relation from one another,
{00081 In secordance with another aspect of the invention, the cooling ring can have a

circumferzntially discontinucus wall as viewed in lateral cross-section to further facilitate
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cooling the combustion bowl rim by allowing oil 1o make direct contact with the radially
outwardly facing side wall,

G009 In accordance with another aspect of the invention, the wall can include arcusts
free edges spaced from one another by an anmular gep, wherein the ammlar gap faces the
annular channe! to facilitate cooling the combustion bow! rim, and the arcuate free edges
contact the annular channel to facilitale coniaining ofl in the cooling ring, thereby further
enhancing the conling effect of the oil in the region of the combustion bowl rim,

00101 In sccordance with another aspect of the invention, the opposite free ends can
remain open to allow oil © flow cutwardly from the cooling ring to facilitate circulsting &
comtinuous, fresh supply of oil through the cooling ring, thershy further enhancing the
cooling effect of the oil in the region of the combustion bow! nim.

Y In sceordance with ancther aspect of the invention, the wall of the covling ring
can have an oil inlet port aligned axially with the oil inlet in the bottom wall o facilitate
introducing 8 fresh supply of oil into the cooling ring thereby further enhancing the cooling
effect of the oil in the region of the combustion bowl rim.

100123 In accordance with another aspect of the invention, the cooling ring can have &
circumferentially continuous wall as viewed in lateral cross-section.

(00131 In aceordance with another aspect of the invention, the cooling ring can have a
cooling medivm sealed therein,

[0014] In sccordance with another aspect of the invention, a method of consiructing a
piston for an internal combustion engine is provided. The methed includes forming a top part
having an upper combustion surfasce configured for dirsct exposwre o combustion gasses
within a cylinder bore; forming the upper combustion surface having » top surface and
combustion bow! recessed therein: forming the combustion bowl having a floor and an

annufar side wall extending wpwardly toward the top swrfbee and forming an annular
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combustion bowl rim extending between the lop surface and the side wall; forming the top
part having an annular upper outer collar and an annular upper inner collar spaced radially
from one another to define an upper portion of a cooling gallery; forming an annular channel
in the upper portion of the cooling gellery adincent the combustion bowl rim; forming 2
botiom part having 2 bottom wall and 2 pair of pin bosses depending from the bottom wall;
forming the pin bosses having axially aligned pin bores and forming the botlom wall having
an oil inlet; disposing a cooling ring in the annular channel; and fixing the top part to the
bottom part {0 form the annular oooling gallery therchetween.

[6G1S] i accordance with another aspect of the inventien, the method further includes
snapping the cooling ring info a spring biased fit inte the annular channel, thereby improving
the ease of manufacturability,

(13161 In accordance with another aspect of the invention, the method further inchudes
spreading opposite free ends of the cooling ring sway from one another io provide the spring
biased fit in the annular channel.

(71 In accerdance with another aspect of the invention, the method further includes
forming the cooling ring having a circumferentially discontinuous wall as viewed in lateral
CTOBS-5001H0N,

[O01K] in accerdance with another aspect of the invention, the method further includes
forming the wall having arcuate free edges spaced from one another by an annular gap and
erienting the annular gap to face the annular channel with the arcuate free edges sbulting the
annular channel.

G019 In sccordance with another aspect of the invention, the method further includes
forming the oppesite free ends being open 1o allow il to flow outwardly from the cooling

fing.

F.
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(00207 In accordance with another aspeet of the invention, the method further includes
forming an oif inlet port in the wall and aligning the ol inlet port axially with the ofl inlet in
the bottom wall,
100211 In accordance with another aspect of the invention, the method further includes
forming the cooling ring having a circumfersntially continuous wall as viewed in lateral
£ross-section.
100221 In accordance with anether sspeot of the invention, the method further includes
sealing a cooling medium in the cooling ring.

BRIEF DESCRIPTION OF THE DRAWINGS
100237 These and other aspects, festures and advantages of the invention will become
more readily sppreciated when considered in connoction with the following detailed
description and sceompanying drawings, in which:
10247 Figure 1 is 2 guarter cross-sectional view of a pisten constructed in accordance
with one aspect of the invention;
(00251 Figure 2 is & cross-sectional view of the piston of Figure 1 taken generally slong a
pin bore axis of the piston;
{O026] Figure 3 is a cross-sectional view of the piston of Figwe 1 taken generally
trensversely to the pin bore axis of the piston;
(00277 Figure 4 is an enlarged partial eross-sectional view of the piston of Figure 1 taken
penerally through an annular cooling gallery of the piston illustrating & piston cooling ring
engaging a channel in accordance with one aspect of the invention;
o028} Figure 44 i3 o view sirnilar to Figure 4 taken penerally through inlet openings of
the annular cooling gallery and the piston cooling ring;
[G028 Figure 4B is a view similar to Figure 4 illustrating o piston and cooling ring

constructed in accordance with an alternste aspect of the invention;

Ll
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(0030 Figure 5 is a bottom cross-sectional view token penerally along the hine 3-3 of
Figure 3; and

(60317 Figure SA is a view similar to Figure 3 illustrating 2 piston and cooling ring
sonsiructed in acoordance with an alternate aspect of the invention,

DETAILED DESCRIFTION OF PRESENTLY PREFERRED EMBODIMENTS
(00323 Referring in more detail to the drewing, Figure 1 illustrates a partial crosse
sectional view of a piston 10 constructed in accordance with one embodiment of the
invention for reciprocating movement in s cylinder bore or chamber (not shown) of an
internal combustion {IC) engine, such as a modern, compact, high performance vehicle
engine, for example. The piston 10 includes a body 12 extending along » longitudinal central
axis 14 slong which the piston reciprocates in use. The bedy 12 has an upper crown, also
referred to as upper or top part 16, and 2 lower crown, also referved to as lower or botiom part
18, which are joined to one another within a head region 20. The top and boitom paris 15, 18
are initially fabricated as separate picces of material, such as in casting, forging or machining
processes, and are then subsequently joined to one another, whereupon an internal, annular
outer il cooling gallery 22 is formed therebetween through which oil flows lo facilitate
cooling the piston head region 20. The top and bottom parts 16, 18 may be joined fo one
another by varieus types of welding processes, such as, but not limited to, induction welding,
friction welding, braze joint, charge carrier rays, laser, or resistance welding, Furthermore,
although the illustrated embodiment utilizes weld joints to join the top part 16 to the bottom
pari 18, it is contemplated herein that the top part 16 and botiom part 18 may be jeined
topether by other fastening techniques and mechanisms, such as gluing or mechanical
fasteners, by way of example and without Hmitation. 1t is 1o be recognized that the reference
i “top”, “bottom”, “upper” and “lower” herein are relative to the piston 10 being orlented

along the cemtral sais 14 along which the piston 10 reciprocates in use. This is for

55
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convenience and is not to be limiting since it is possible that the piston 10 may be installed
and operate 8t an angle or other than generally vertical. In accordance with one aspect of the
invention, a cooling gallery cooling insert ring, referred to hersafter simply as cooling ring
24, is disposed within the cooling gallery 22 to facilitate cooling the holtest pertion of the
piston head region 20, and known to be a combustion bowl rim 26 of the piston 10,

00331 The top part 16 of the piston 10 has an upper combustion surface 28, which
includes & subsiantially planar nppermost, anmular top surface 30 that surrounds a combustion
how! 32, which is recessed below the annular top surface 30, The combustion bowl 32
includes 2 Hoor 34 that may have a uniform or constant thickness extending between the
upper combustion surface and 2 bottom surface, also known zs an undercrown surface.
Although the floor 34 of the illustrated embodiment has a uniform thickness, it will be
sppreciated that the floor 34 of other embodiments contemplated herein may have a varying
thickness between the upper combustion surface and the bottom surface.  The upper
combustion surface of the floor 34 is contoured, sometimes refurred o a3 8 “Mexican hat,”
and provides a center peak 36 disposed coaxially along the central axis 14 of the piston 10, It
should be understood that the conter peak 36 may be radially offset relative to the central axis
14 in other embodiments contemplated herein.  The floor 34 of the combustion bowl 32
provides an annular valley 38 which surrounds the peak 36 to form the lowest portion of the
combustion bowl 32, The bottom or undercrown surface of the floor 34 follows or
substantially follows the contour of the npper combustion surface of the combustion bow! 32
to provide an elevated lower peak 40 directly underlying the peak 36. The lower peak 40 is
configured to accommodate the small end of a connecting rod (not shown},

[0034]  The combustion howl 32 of the top part 18 includes an annuler side wall 42
surrounding and extending upwardly fom the combustion bow! floor 34, The side wall 42 45

located adjacent the valley 38 and extends upwardly from the valley 38 1o the top surface 30,

3
&
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wherein the annular combustion bow! rim 26 transitions the side wall 42 with the top surface
30, The combustion bowl rim 26 can be formed to extend radislly inwardly from the side
wall 42 to provide an undercut, annular reenirant cavity in the side wall 42,4 desired. As
best shown in Figure 4, an opposite, radially outwardly facing side of the side wall 42 of the
combustion bowl 32 forms a portion of an inner surface 44 of the cooling gallery 22, The
inner surface 44 hag an annular recess or channe! 46 that surrounds the combustion bowl 32
adjaceni the combustion bowl rim 24, and is shown @ be immediately adiscent an uppermost
inner surface 48 of the cooling gallery 22. The annular channel 46 is configured for
snapping, spring bissed roceipt of the cooling ring 24, and has an annular lower lip 47 to
promote snapping receipt of the cooling ring 24,

[G035] The tep part 16 of the piston 10 further includes at least one upper mner annular
joining rib or collar 49 that depends from the bottom swface of e floor 34 of the
combustion bowl 37 adjacent the valley 38 to an upper inner joining surface 3¢, The top pant
%4 alse includes an upper outer annular joining rib or collar 52 that depends from the top
surface 30 to an upper outer joining surface 54, wherein the upper cuter annular collar 52 and
ihe upper inner annular collar 49 ave radially spaced from one anuther by an annular upper
poriion 36 of the cooling gallery 22.

(00361 The bottom part 18 of the piston 10 includes an annular Hoor, referred 1o hereafier
as bottom wall 58 which forms o floor of the cocoling gallery 22, When jeined with the top
part 16 of the pision 10, the bottom wall 58 merges into the Hoor 34 of the combustion bowl
32 radinlly inwardly of the side wall 42 via a lower inner annular joining nib or cotlar 60 that
extends upwardly from the botiom wall 58 to a lower inner joining surface 61, The botlom
part 26 also includes 2 lower outer annulay joining rib or collar 64 that exiends upwardly from

the bottom wall 58 to 2 lower outer jolning surface 63, wherein the lower outer annular eollar
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64 and the lower inner annular collar 60 are radially spaced from one another by an annular
lower portion &6 of the cooling gallery 22,

[037]  The lower outer annular collar 62 of the botiom part 18 and the upper outer
amslar collar 52 of the top part 16 form an annular outer wall 88 that extends downwardly
from the top swface 30, An annulsr ring belt region 70 is formed in the outer wall 6§,
wherein a plurality of annular ring grooves 72, 73, 74 are formed within the ring belt region
70 for receiving piston rings {not shown). o the sxemplary embodiment, the ring grooves
72, 73, 74 include an uppermost ring groove 72 adjscent to the top surface 30 for receiving a
compression ring {not shown); an intermediate ring groove 73 disposed below the uppormost
ring groove 72 for receiving an imtermediate wiper ring {not showa}; and a lowermost ring
groove 74 disposed below the intermediate ring groove 73 for receiving a lowermost eil ring
{not shown), An oil drainage groove 75 is formed below the lowermost ring groove 74 for
reducing weight and to collect ol and divert il to the botlom part 18 of the piston 10 and back
to the oil sump. While the exemplary embodiment of the invention includes thyee ring
grooves 72, 73, 74, other embodiments of the invention may include any number of ring
SEOOVES,

[(038]  The bottom part 18 of the piston 10 further includes a pair of skirt panels 76
depending from the bottom wall 58, The skirt panels 76 are joined along thelr longitudinally
extending sides divectly to a pair of pin bosses 78 via strut portions 79, wherein the pin bosses
78 provide a pair of laterally spaced pin bores 80, As best shown in Figure 2, the pin bores
30 are spaced from one another coaxially along 3 pin bore axis 82 extending tansverse to the
central axis 14, The skirt panels 76 are generally arranged diametrically opposite one another
across opposite sides of the pin bosses 78, The skint panels 78 include convex outer surfaces
that are contoured for mating cooperation with a surface of 2 cylinder bore to maintain the

pistors 10 in a desired orientation a3 it reciprocates through the cylinder bore.



WO 2016/123600 PCT/US2016/015900

(00397 The bottem wall 58 of the botiom part 18 is spaced axially in axial alignment from
the top surface 3G, and the outer wall 68 of the ring belt region 70 s spaced radially
outwardly from the side wall 42 of the combustion bowt 32 to form the annular ofl cooling
gallery 22 within the head region 20 of the piston 10, The oil cooling gallery 22 of the
exemplary emboediment i3 an annular toroid-shaped chamber; however, # should be
understood that the oil cooling gallery 22 may be shaped as desived depending on the relative
conjouss of the combustion bowl 32 and bottom wall 38. The boltom wall 38 includes at
least one through opening forming an ofl inlet 84 that is open o the bottom of the piston 10,
The oil inlet 84 is in divect fluid communication with the oil cooling gallery 22 for
introducing a continuous flow or stream of ofl from a crank sump supply source {2.g. oil jei
of the engine). The bottom wall 58 may alse include at least through opesing forming an oil
putlet 86 to facilitate the continual flow of oil throughout the cooling gallery 22 during
reciprocation of the piston 10. It should be recognized that the fluid dynamics of the oil flow
is provided such that oil from the ol sump enters the oif cooling gallery via the ol inlet 34
and exits the ol cooling gallery via the ail outlet 86,

(00407  The cooling ring 24 is fixed in the upper region of the oil cooling gallery 22
adjacent the top surface 30 and adiscent the combustion bowl riny 26 fo facilitate cooling the
rim 26 and top surface 30 of the head region 20, The cooling ring 24 extends annularly about
the side wall 42 of the combustion bow! 32 within the annular channel 48, wherein the
radially outwardly extending lower lip 47 of the channel 46 maintains the cooling ring 24 in
the channel 46 via interference it caused by the radially inwardly applied spring bias of the
cooling rim 24. In the exemplary embodiment, the cooling ring 24 has a circumizrentially
extending discontinuous wall 88, as viewed in lateral cross-section, such that the wall 88 is
generally C, U or V shaped in lateral cross-section, by way of example and without

Hmitation, As such, as best shown in Figure 4, the wall 88 has arcuate free edges 90
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extending anmularly between opposite free ends 92, 83 (Figure 33 of the cooling ring 24. The
free edges 92, 93 are spaced from one another by an annular gap 94 that is oriented to face
fhve annular channel 46 and allows oil to flow freely therethrough inte fluld contact with the
side wall 42 anl/or uppermost surface 48 of the cooling gallery 22, Thus, with the free edges
97, 93 abutting the side wall inner surface 44 of the annular channel 46 andfor ihe uppermost
surface 4% of the cooling gallery 22, the ofl flowing through the cooling ring 24 is able to
flow through the gap 94 inlo direct comact with the inner surfaces 44, 48, thereby conducting
heat divectly From the side wall 42 uppermost wall forming the top surface 30, thereby
reducing the operating temperature of the immediately adjscent combustion bowl rim 26 and
top surface 30. To facilitate the ingress of ol into the cooling ring 24, the wall 38 has an miet
port 95 (best shown in Figures 44 and 3} that i3 configared in axial alignment with the oil
inlet 34 in the bottom wall 5%, and thus, oi} being sprayed through the oil inlet 84 is ablo to be
st least partially sprayed divectly into the cooling insert ring 24 via the inlet port 95,

00411 The cooling gallery ring 24 is preformed to take on a substantially closed Inop
configuration, and is sized annularly to be clipped or snapped into the recessed annular
channel 46, wherein the snapping receipt of the cooling ving 24 causes the free ends 92, 93 to
spread slightly sway from one another under 8 spring bias to create a vadisily inwardly
clamping spring force that sutomatically retains the cooling ring 24 in the channel 46 and
prevents relative movement between the cooling ring 24 and the piston body 12 during
reciprocation of the piston 10 during use. 1t should be recogmized that the spring bias force is
established as a result of the cocling ring 24 being bent or otherwise formed into a predefined
closed or substantially closed loop having a predefined inner diameter that is smaller than an
suter diameter of the lower lip 47, and preferably ot least slightly smaller then the ouler
diameter of & valley of the annular channel 46, In addition {0 the free ends 92, 83 acling o

facilitate 2 spring biss, the free ends, being open, form outlet poris 96 that allow the oil to
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flow freely out of the cooling ring 24. The inlel port 95 and the outlet ports 96 are configured
generally diametrically opposite one another, though slight angular devistions are
contemplated herein, which facilitate the oil flowing substantially about the entirety of the
combustion bowl rim 26 to provide optimal cocling thereto.

{00427 A5 a result of the piston 10 of the exemplary embodiment being fabricated using
two parts 18, 18, it can be appreciated that the cooling ring 24 may be clipped or snapped o
the top part 16 prior to joining the top part 16 to the botlom part 18, The gallery cooling ring
24 of the exemplary embodiment advantageously aitaches to the piston 10 without baving 0
be heing cast in place. Therefore, manufacturing of a piston 10 in sccordance with one aspect
of the invention, if cast, is simplified. 1 is to be undersiood that although the gallery cooling
ring 24 is chipped or snapped in the channel 46 of the exemplary embodiment, other
embodiments may include gallery cooling rings 24 which are attached in various other ways
including, but not Hmited to welding using various types of welding processes, including cold
spray wekding, tack welding, resistance welding, and gluing using varicus types of metal
joining adhesives, or by machanical fasteners.

(00437 In view of the above, it should be recognized that the oil Howing within the
cocling ring 24 can be distributed more quickly, directly and efficlently to the areas of the
piston 10 in need of cooling, namely the combustion bow] rim 26 and upper combustion
surface 28 of the piston 10, Without the cooling ring 24, distribution of oil into the upper
region of the cooling gallery 22 nearest the combustion bowl rim 26 and upper combustion
surface 28 is Hkely to be inefficient, and any oil that does reach these areas does not remain
in cooling contact with the combustion bowl rim 26 and opper combustion surface 28, As
such, the gallery cooling ring 24, in contrast, allows oil to be refained in the upper region of

the cooling pallery 22 in the areas in most need of cooling {Le. the combustion bowl rim 26
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and upper combustion surface 28) for an extended period of time, thereby continuously
removing heat from these regions.

0044]  The pallery cooling ring 24 of the exemplary embodiment is preferably
constructed of 2 high heat conductive material such a3, but not limited to copper or aluminum
to provide optimal conductive heat transfer. 1t is known thet the combustion bowl rim 26 can
be as much as approximately 150-200 degress C higher than other regions of the top of the
piston 10, However, it is usually desirable to onsure that the temperature of the combustion
bowl rim 26 is below approximately 320 degrees O during engine operation. In providing
Iower temperatures b the combustion bowl rim 26, engine manufaciurers may be able, for
example, to reduce oil pump size due o the incroased heat transfer from the upper
cornbustion surface 28 and the combustion bowl rim 26 a5 a result of the presence of the
cooling ring 74, Reducing oil pump size can then lead to increased fuel efficiency for the
internal combustion engine in which the piston 10 operates,

100451 Although the exemplary smbodiment includes the gallery cooling ring 24 having a
circumferentially discontinuous shape, discussed zbove as being generally C, U or V shaped,
by way of example and without Himitation, it is to be recognized that the gallery cooling ning
124 can have aliernate shapes as viewed in latersl cross-section, such as be a whbular shape
with a round or circular cross-section, as shown in Figure 4A. 1t should be fnther understood
that the insert may fake other forms then being round, such as, but not limited 1o a tube
having a square or reclangular shaped cross-section. The cooling ring 124 has an identical
appearance a5 the cooling ring 24 when viewed from the bottom, as shows in Figure 3, and
thus, no reproduction of a drawing is beleved necessary. The cooling ring 124 has an inlet
port 195, as shown and as discussed above, and opposite free ends 192, 193 similarly
configured as discussed above, thereby providing cutlet ports 196 and the ability to be

stightly separated from one another to provide the spring clipping attachment within the

s
had



WO 2016/123600 PCT/US2016/015900

annular channel 46, As such, other than having a circumferentially continuous wall 188, the
cooling ring 124 is the same as discussed above, and thus, no further description is belisved
DBECessArY.

[(048] In accordance with vet another aspect of the invention, as shown in Figure 54, 2
cooling ring 224 constructed in accordance with another aspect of the Invention may also be
sealed fo contain an alternative cooling medium, such as an inert gas {c.g. argon) andor
liguid coolant,  The cooling medium may oven be a solid material.  Alternative cooling
mediums may sasily be sealed in the cooling ring 224 prior to its instaliation in the piston 10
and may be intended 1o remain active in the cooling ring 224 for the life of the piston 1 or to
be consumed or broken down aver tme. OF course, being sealed, the cooling ring 224 does
not have any inlet or outle! ports a3 discussed sbove, but it can still have free ends 292, 383
that are sealed off, such as upon disposing the desived cooling mediom within the cooling
ring 224, vig any sultable sealing mechanism, including sealants, end plugs crimping, or any
combination thereof, s¢ long s the cooling medium remains hermetically sealed in the
cooling ring 224. Otherwise, the cooling ring is assembled within the annular channel 46 as
discussed above.

00471 Obviously, many modifications and varistions of the present invention are
possible in Hghi of the above teachings. It is, therefore, o be understood thal within the
scope of the appended claims, the invention may be practiced otherwise than a3 specifically

described and shown,
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What 13 claimed is:

i A piston for an internal combustion engine, comprising;

2 piston body inchsding 2 top pert and 3 botlom paet, seid top part baving an upper
combustion surface configured for direct exposure o combustion gasses within a cylinder
bore, said upper combustion surface having 2 top surface and combustion bowl recessed
therein, said combustion bowl having a floor and an amuler side wall extending vpwardly
toward said top surface, with an annular combustion bow! rim extending between said lop
surface and said side wall;

said bottom part having a bottom wall and a pair of pin bosses depending from suid
bottomn wall, said pin bosses having axially aligned pin bores and said bottom wall having an
oil inlal;

said fop part being fixed fo said bottom part with an annular cooling gallery being
formed therebelween, said botlom wall forming & portion of said cooling gellery with said oil
inlet extending into said cooling gallery, said side wall having 2 radially cutwardly facing
side bounding a portion of said cooling gallery, said radially cutwardly facing side having an
annular recessed channel formed therein adjscent said combustion bowl rim; and

g copling ring disposed in said annular channel, said conling ring being configured o

channel conlant thorein adjacent said combustion bowl rim.

2. The piston of claim | wherein sald cooling ring i3 snapped into a spring biased fif info

said annular channel.
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3. The piston of claim 2 wherein said cooling ring has opposite free ends spring biased

in spaced relation from one ancther.

4. The piston of claim 3 wherein said cooling ring has a circumferentially discontinuous

wall as viewad in Iateral cross-section.

S The piston of claim 4 wherein said wall in generslly c-shaped as viewed in lateral

crogs-seciion,

. The piston of claim 4 wherein said wall has arcuate free edges spaced from one
ancther by an annular gap, wherein said anmudar gap faces said annular channel and said

arcuais free edges sbut said annular channel.

7. The piston of claim 6 wherein said opposite free ends are open o sllow oil (o flow

sutwardly from said cooling ring.

8. The piston of claim 4 wherein said wall has an oil inlet port aligned axially with said

oil inlet iy said botiom wall,

9. The piston of claim 3 wherein said cooling ring has a cireumferentially continuous

wall as viewed in lateral cross-section.

1%, The piston of claim 9 wherein said wall has an ol inlet port aligned axially with said

oil inlet in said bottom wall,
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1. The piston of claim 14 wherein said opposile free ends are upen to allow oil o How

outwardly from said cooling ring.

12, The piston of claim 9 wherein said cooling ring has a conling medium sealed therein,

13, The piston of claim 2 wherein said top part has an annnlar upper cuter collar and an
annular upper inner collar spaced radislly from one another and said bottom part bas an
annular cuter lower collar and an annular inner lower collar spaced radially from one another,
said annular upper outer collar being fixed to said annular cuter Jower eollar and sald annular

upper inner collar being fixed to said anoular lower inner collar,

14, A method of constructing a piston for an internal combustion engine, comprising:

forming @ top part having an spper combustion surface configured for direct exposure
to combustion passes within a cvlinder bore, forming the upper combustion surface having a
top surface and combustion bowl recessed therein, forming the combustion bowl having a
floor and an snnuler side wall extending upwardly toward the top swiace and {oming an
annular combustion bowl rim extonding between the top surface and the side wall, forming
the top part having an aanular upper outer collar and an sonular upper inner collar spaced
radially from one another fo define an upper portion of a cooling gallery, forming an annular
charmel in the upper portion of the cooling pallery adjscent the combustion bowl rim;

forming 2 bottom part having a bottom wall and a pair of pin bosses depending from
the bottom wall, forming the pin bosses having sxislly aligned pin bores and forming the
bottom wall having an o1} inlet;

disposing @ cooling ring in the annular channel; and
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fixing the lop part to the bottom part to form the annular cooling gallery

therebetwesn,

15. The method of claim 14 fwther including snapping the cooling ring inle 2 spring

bissed fit into the annular channel.

16, The piston of claim 15 further including spreading opposite free ends of the cooling

ring away from one another to provide the spring blased fit.

17,  The method of claim 16 further inchuding forming the cooling ring having 2

cirewrnferentially discontinuous wall as viewsd in lateral cross-section.

18, The method of claim 17 further including forming the wall having arcuate free edges
spaced from one another by an annular gap and orienting the annular gap to face the annular

chanme] with the arcuate free edges abutting the anmdar chamnel,

19, The meothod of claim 18 further including forming the opposite free ends being open

i allow oil lo flow outwardly from the cooling ning.

. The method of claim 17 further including forming an ofl inlet port in the wall and

aligning the ol inlet port axially with the oil inlet in the botiom wall,

21, The method of claim 16 further including forming the cooling ring having a

cirewmferentially continuous wall as viewed in lateral cross-section.
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22, The method of claim 21 further including forming an oil inlet port in the wall and

aligning the oil inlet port axially with the ol inlet in the boltom wall.

23, The method of claim 22 further including forming the opposite free ends being open

to allow oil to flow outwardly from the cooling ning.

24, The method of claim 21 further including sealing 2 cooling medivm in the cooling

FIRE.

25 The methed of claim 14 forther including forming the bottom part having an annular
suter lower collar and an annular inner lower collar spaced radially from one another and
welding the annular upper outer collar to the annular outer lower collar and welding the

annular upper inner collar 1o the annular lower inner collar.
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