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UNITED STATES

| 'Re.j 20,256

PATENT OFFICE

PISTON RING

Wlllthnerfel.l’hlhdelphu,Ps a-ltnorto‘.
‘Wilkening Manufactaring Compmy. Philadel-
phis, Pa., a corporation of Delaware )

Original No. 1,818,792, dated July 7, 1931, Serial

-

No. 480,786, Beptember 9, 1930. Application for
reissue July 8, 1981, Serial No. 549,530

) ‘ . 17 Claims.
My invention relates to certain new and useful

piston ring construction adapted particularly for .

controlling the oil within the cylinders of internal

‘combustion engines and the like, and it relates.

5 more particularly to a piston ring construction
" wherein a plurality of aplit, annular rings are op-
eratively disposed within
" piston, and are so related -to each other and to
" the ring groove, as to afford effective means for

10 preventing excess oil from passing the piston into

" the combustion chamber; at the same time per-

mitting a proper-and sufficient lubrication of the

cylinder wall and minimizing the frictional re-
sistance and wear due to the rings, and which
15 will also tend-to effect epreuureproofsealbe-
tween piston and cylinder. <
This application is a continuation, ln pa.rt of
my earlier filed copending applications, Serial
Number 425,638 and Serial Number 456,350.
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the conservation of the oil within the crank
case of the engine, which will nevertheless per-
. mit sufficient lubrication, and which at the same

25 time will afford a minimum frictional resistance

to the reciprocation of the piston and & minimum

wear and heating effect.

With the above and other objects in view, whlch
will. appear more fully from the following de-
- 30 tailed description, my invention consists of a

piston ring construction including a plurality: of
successive and superimposed split, annular, and
operatively co-related and co-acting rings, op-
eratively disposed within a single annular pistén
35 ring groove, with certain oil-retaining lateral or
axial clearance; each of said plurality of coact-
ing rings having an outer cylindrical cylinder-
contact or sealing surface of a width substan-
tially less than the width of the corresponding:

' 40 ring and-at leasf one of which is-positioned on -

the lowermost part of the corresponding ring,

- and recesses or notches in, and extending trans-’
versely across, one or more of -the abutting con- .

- tiguous side walls or faces of said plurality of
45 rings, and means operatively interposed between
the inner cylindrical wall or “bottom” of ring
groove, and the inner peripheral surfaces of each

otuldrlnu for exerting a uniform outward ra- .

- dial pressure upon each-of said rings;—and-one
50 of said rings presenting s plane side-seating sur-
face in tive juxtaposition to-the respective
- side-wall of the ring-receiving groove having an
effective area substantially different from the ef-
fective area of side-seating surface presented

Wbythcotherrlnzinjuxtapoa_ﬂontotheother

~

a ring groove of the .

It is an object of my invention to provide an -
effective oil control ring which will be eficient in-

(CL 308—45)

side-wall of the ring- reoelving groove, and the
lower and upper, outer peripheral edges of the
successive' cylinder-contact or cylinder-sealing
surfaces presenting substantially different angles
for producing substantially different “oil-scrap- 5
ing” effects during the two opposed strokes of
reciprocatory movements of the piston.- :
. My invention further consists of other features
'of ‘construction which will appear more fully
from the following detailed description of my in-
vention and the accompanying drawings.
For the purpose of illustrating my mventlon.
I have shown in the accompanying drawings
forms thereof which are at present preferred by
me, since the same have been found in practice
‘to give satisfactory -and reliable results, although
it 1s to be understood that.the various instru- .
mentalities of which my invention consists can - -
be variously arranged and organized and that
my invention is not limited to the precise ar-
rangement and organization of the instrumen-
talitles as herein shown and described. :
Figure 1 represents a side-elevational view,
partly in section {on line |\—I{ of Figure 2), with
the fragmentary portion of the cyunder and -pis-
ton.
Figure 2 represents a sectlon taken generally
on line 2—2 of Figure 1.
Figure 3 represents an elevation of the radial
expander spring.
Figures 4 to 7 inclusive represent side-eleva~ :
. tional views, similar to Figure 1, illustrating
modified embodiments of my invention.
In ‘carrying out my invention, I may utilize
- any conventional piston {8 adapted for operation
within any conventional cylinder 1f and
any suitable number .of ring-receiving grooves;
said piston ring 10 and cylinder 11 being illus-
trated in.the drawings in a fragmentary manner.
My novel piston ring construction includes an
upper and a lower split annular ring, designated
by humerals 12 and 18, respectively, the aggre- -
gate over-all width of which nds gener- -
ally with the width of the'ri g . groove 14;—there
being however a slight predetermined lateral or
axial clearance between .the rings and the side
walls of the ring groove indicated at i§. The suc- .
cessive individual and separate annular rings
are preferably, though not necessarily, of equal .
overall width and are each chamfered or other- 50
wise set off or rabbeted along their upper and
outer circumferential edges, as will be seen.in
“each of Figures 1 and 4 to 7 inclusive,
. 'The upper and lower chamfers 18 and 11
npecuvely (Mgs. 5, 6 and D) ortheuppercham 85
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 fer 18 and the lower rabbetihsgroove 18, (Figures

10

15

1 and 4) form corresponding upper and lower
annular oil-collecting chambers. These succes-
sive and spaced non-communicating annular ofl-
collecting chambers, formed by the upper and

lower chamfers (6 and 11, as in the case of -

the forms of my invention shown in Figures 5,
6 and 7, or the upper chamfer 16 and lower rab-

beting groove I8 in the modifications of my in-’

vention shown in Flgures 1 and 4, occupy a sub-
stantial portion of the outer circumferential por-
tion of the corresponding upper and lower rings,
12 and .3, respectively. thereby reducing the cir-
cumferential cylindrical contact or sealing por-

tions 19 and 20 of the rings 12 and (3, to about’
one-half of the width of the corresponding rings.
It will thus be seen that below each of the

- circumferential annular oil chambers is a com-

20
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paratively narrow annular cylindrical contact
surface 19 and 20, respectively, pted for con-
tact with the cylinder wall 1.

It will be observed that the lower circumfer-'

ential corners or edges 21 and 22 respectively, of

each of the ring members 12 and 13, are formed '

of .two surfaces at a right angle to each other,
1. e., the lower side wall of the corresponding

ring member and the cylindrical contact portions

" 19 and 20 respectively The upper outer circum-

30
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ferential corners or edges 28 and 24 respectively,
are, on the other hand, both formed of two sur-
faces meeting at an obtuse angle to each other as
in the modifications illustrated in Figures 5, 6
and 7;—or at least the upper edges 28 are formed
at an obtuse angle, while the lower edge 24 is
formed at a right angle; as in the modifications
shown in Figures 1 and 4.

The effect of the pair ot successive lower right
angular edges 21 and 22, and the pair of suc-
cessive upper edges, one .or both of which are

. 40« at an obtuse angle, is to provide a greater oil

scraping action on the down-stroke of the piston

‘and a lesser oll scraping action on the up-stroke
of the- plston,—wlth a resultant tendency to

cause a general removal .of oll from the cylinder

wall in the direction of the crank case and with

the further resultant tendency, on the down-
stroke, to gather a greater part of the affected oil

V ‘in advance of the lower right angular edge 22;

70
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"to gather a lesser part of the affected oil in ad-

vance of the lower edge 21, into the annular

.chamber 7T or 18, and to gather a still lesser -

part of the affected oil into the upper annular
chamber 8. If the particular ring groove is not

the uppermost groove of the piston, then a cer-

tain amount of ol is scraped into tlie upper, an-

niilar chamber I8 by the ring above it in the -
. next higher ring groove. A further result of -

this construction and relationship. of constituent

elements, is to effect an efficient lubrication of

cyunderwallabyreasonotthereleaseofsome
of the entrapped oil in the chambers 1§ and 11

‘or i8 and 18, as the case may be.

In one or.both of the abutting or contiguoua
side walls or faces of the rings 12 and 13, a series
(any suitable number) of relatively shallow re-
cesses 25 of -generally uniform depth, are pro-
vided, extending generally transversely or radially
acrossthemneraideorfaoeoftherlnc with
theirouterendstermlnstlnzmtheeomrmb-

beting or chamfer of the corresponding ring or’

in the cylindrical cylinder-contact or cylinder-
sealing surface of the ring, and with their inner

emdsterm!nuﬂnzonthemnercircumfa'enceot
the ring. Through these recesses 2§ as well as

possibly through the slight clearance mdlested at

90,250

I8, whlchclearanoemayshlfttromthebottomof
the groove to the top of the groove or divide
therebetween (or which may also be between the
two rings) a portion of the oil is transmitted in
an inward direction into the ring groove,
14 behind the rings 12 and 13, from whence the
exeessonisdrainedbackmtothecrankcase
through the drafn hole 26 in the wall of the pis-
ton. It is this portion of the oil which otherwise
enters the combustion chamber and: results in
what is. generally referred to as “ofl-pumping”.

- The other portion of the oll adhering to the cyl-

inder wall is scraped down and into the crank-
cuebythelowermost edge 22 of the ring 13.
'The recesses 25 are preferably of uniform depth
a.nd made with outwardly divergent side walls or
edges as indicated in Flgure 2. The outwardly
divergent side walls or edges of. the recesses 26
are convexly curved and preferably have a com-
mon center at:a point outside of the radially

-outermost boundary of the ring.

10 .
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Intermediate the inner circumferential walls

‘of the rings 12 and {3, and the inner wall or “bot-
tom” 27 of the ring groove 4, a radially acting

- flat ribbon expander spring 28 is provided, of the

25

‘general type disclosed in my Patent Number '

1,707,035, preferably having & sinuous corrugated
formation giving rise to opposite and staggered
‘contact portions adapted for contacting with the

inner peripheries of the rings 12 and 13 and the
. “pottom” 21, respectively, of the ring groove (4.

The expander spring 28 is preferably narrowed at
the inner contact points 28 thereof, and slotted
longitudinally by means of the slots 3¢ at the
outer contact portions 3! thereof. By reason of
the slotting of the outer contact portions 31, two
independently flexible contact points 32 and 33
are provided for contacting engagement with the

.two separate rings 12 and 13 respectively. This

independent flexibility and resultant equalization
is further augmented by the narrowing at the
inner points of contact 29. ‘This narrowing also
reduces the impedance to the. passage of the oll.
Due. to the limited independent flexibility of the
upper and lower contact points 32 and 33, the
rings 12 and 3 are urged outwardly by the ex-
pander spring 28 with an equalized or compen-

" sated outward radial pressure. . Thus any differ-

ence in over-all radial width of the rings 12 and
18 or any variation in the diameter of the cylinder
in an axial direction, will not cause a firmer con-
tact between the cylinder wall and one of the

.rings than between the cylinder wall and the
other of the two rings, because any such slight

difference is compensated for or equalized by the
limited independent flexibility of the upper and

of the upper and lower edges of 'the two rings
may be maintained, free of any variation which

might otherwise be occasioned by difference in.

contact pressure between the rings and cynnder

. wall, :
The ﬂnt. ribbon, radial expander spring 28 ex- -

pands the rings 12 and (3, independently of any

other expanding means, as for instance, tension
- in the rings, or said radial expander spring 28

aumenuthewtwtrdtennonsetintothebody
of the rings by any suitable means, as for in-
stance the heat-shaping or. heat-tensioning dis-

‘closed in the Pedrick & Kolb Patent No. 1,284,439,

Thus the split annular rings 12 and 13 may be
set to' give an outward tension, by heat-shaping

“them, or otherwise, and a suitably tensioned fiat,

ribbon, radial expander spring 28 is operatively

lnmposedbetweenthemnerperlpherlesottheu

30
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Jower rings (2 and 13, by the oll-scraping action -

70




~ throughout the entire periphery thereof, and so

-ring members 12 and 13 and the inner wall

of
the ring-receiving groove, to center such rings
with respect to the piston, s0 that the various
oll controlling functions of the rings and their
constituent elements, are made more uniform

. that the collapse of the rings is prevented. The
- effective width of the flat, ribbon, expander spring

10

is'made less than the width of the ring-receiving
groove, 80 as to permit the free passage of oil

from the radial oil passageways of the ring,

through the oll chamber formed between the

" inner peripheries of ring members and the inner

15

. 20

‘wall of the ring-receiving groove, into the oil
draining apertures 28. i
'The clearance between the aggregate over-all
width of the two rings 12 and 13 and the width
of the groove 14 is preferably made about five-
thousandths of an inch (more or less). This
clearance, when used in conjunction with the
motor oils of a viscosity within the viscosity range

' commonly employed for internal combustion en-

gines, will produce a sufficlent radial passageway

. between the outer and inner circumference of the

rings and will at the same time maintain & film

or layer of oll, by reason of the viscosity, cohesion

and adhesion of the oil, and possibly also by an

-effect similar to, If not In fact of, the capillary

action due to the surtace tension of the off in the
comparatively narrow clearance. Because of the

"gresater side-contact surface or side-seating be-
. tween the lower side face of the lower ring (3

- and the adjacent side-wall of the ring-receiving

40

" edge 22 of the lower ring 13 to convey a portion
‘of the oll from- the cylinder wall into the rear

45

groove, than between the upper side-face or side-
seating surface of the upper ring (2 and the adja-
cent side-wall of the ring-recelving groove, the
clearance will tend to form more between the
lower ring and the adjacent lower side wall of
the ring groove, as indicated particularly at 18
in Figure 1.  This coacts with the lower scraping

of the ring groove {4 to the drain holes 26. The

oil affected by the edges 21 and 24 is conveyed to -

the rear of the oil groove by the recesses 2§. The

clearance I8 is greater than that required to “At”
the width of the ring groove;—the normal “At” .
‘clearance being about one-thousandth or one and

one-half thousandth. while the clearance forming
a part of my present invention is approximately
five-thousandths of an inch (more or less) sufi-
cient to maintain the layer of oil, which will not
only afford a draining means but which-will also
afford a cushion for the rings,

The result of this novel construction, as pointed

“out_hereinabove, i & highly eficient ofl control-

ling or ofl conserving means,-which will at the

. same time maintain a sufficient and proper lubri-

‘70

cation of the cylinder wall and reduce to & mini-
mum the frictional resistance and wear incidental
to the action of the rings. - :

I am aware that the invention may be embodied

in other specific forms without departing from
the spirit or essential attributes thereof, and I

therefore desire the present embodiment to be
considered in all respects as illustrative and not

restrictive, reference being had to the appended.

claizas rather than to the foregoing description to -

indicate the scope of the invention. .

Having thus described my invention, what I
hereby claim as new and desire to secure by Let-
ters Patent, is: o

1. The combination with & cylinder, of a piston
adapled to travel therein, having an annular

20,356

3
are integral with each other, and of an axially
divided, multi-piece, split, annular metallic pis-
ton-ring having an outer annular oil-collector
groove In the outer cylindrical surface thereof, &
plurality of peripherally distributed generally
radial ofl passageways, extending from said outer

"annular oil-collector groove through the piston-

ring, into an oil chamber formed between the
inner peripheral surface of the piston-ring and
the inner wall of the ring-receiving groove: the

. dimensions of said radial passageways in a direc-

tion generally concentrically with the periphery
of the ring being greater than their dimensions
in a direction generally parallel to the axis of
the ring, and lateral or axial clearance between

‘piston ring and ring-receiving groove in excess of

the normal cléarance required to fit the piston-
ring into said groove, sufficient to permit the
formation and maintenance of a layer of oil in
said lateral clearance between piston-ring and
ring-receiving groove;—each of said ring mem-
bers having an outer side-seating surface for

“side-seating engagement with the respective side-

walls of the ring-receiving groove, and the effec-
tive area of one of said two side-seating surfaces
being substantially less than the effective ares
of the other of sald side-seating surfaces.

10
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2. The combination with a cylinder and a pis--

ton adapted to-travel therein, the latter having an
annular ring-receiving groove therein, the de-
fining walls of which are integral with each other,

of an axially divided two-plece, split; annular

cast-iron piston-ring having an outer annular

- ofl-collector groove in the outer cylindrical sur-

face thereof, divided between the two annular

ring members comprising said piston-ring, a series
of peripherally spaced and generally radial ofl
passageways extending from said outer annular
ofl-collector groove through the piston-ring, into
an oil chamber formed between the inner periph-

eral surface of the piston-ring and the bottom.

of the ring-receiving groove, the dimensions of
said radial passageways in a direction concentric

of the ring, and lateral or axial clearance between
piston-ring and ring-receiving groove in excess

-of the normal clearahce required to fit the piston-

ring into the groove, sufficient to permit the for-
mation and maintenance of a layer of ofl, in satd
lateral clearance between piston-ring and ring-

- receiving groove;—each of said ring members

having an outer side-seating surface for side-
seating engagement with the respective side-walls
of the ring-receiving groove, and the effective
area of one of said two side-seating surfaces be-
ing substantially less than the effective area of
the other of sald side-seating surfaces.

3. The combination with a cylinder, of a pis-

- ton adapted to travel therein, thg latter having an

nular piston-ring, having a plurality of general-
1y radial o‘lll";p:ﬂn'm peripherally distributed

re, the outer ends of said

unenny'ndm_oum:an forming oil col-
lector chambers to ‘gather oll from the surface
the cylinder, and the dimessions of said radial

in a direction generally copcen
periphery of the ring being greater

[

‘with the periphery of the ring being greater than
-their dimensions in a direction parallel to the axis '

eral surface of the piston-ring and the inner wall ~°
groove,

40
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s in a direction generally parallel . with the periphery of the ring being greater than
: _thetr dimensions in a direction generally parallel
r draining the excess oil gath-  to the axis of the ring, lateral or axial clearance
i linder wall by said ring, and lat- . between piston-ring and ring-receiving  groove
earance between piston-ring and sufficiently in excess of the normal clearance re- 6
sufficiently in excess of the quired to fit the piston-ring ,into the ring-re-
uired the piston ring - ceiving groove, to .permit the formation and
‘ jor- Iuaintenance of & layer of- oil in. said. lateral
& layer of ol in sald cleanncebetweenplm-'rmsandrlns-rwdvln:
; and ring- - gkoove,andmeunsutendmtthrouchthoplm 10
members .wan,tordr;m!nstheex_eeuoﬂuthoredbywd-
_for side- Dpiston-ring, from the surface of the cylinder;—
side- vvmhotmdmmmpmhgmmmude- :
effec-  seating surface for side-seating engagement with -
surfeces the respective side-walls. of the ring-receiving 16
e ares ~ groove, and the effective area of one .of sald two

side-seating - surfaces - being substantially less
; ‘a piston thsnthcpﬂecﬂvbneadthgotherofuu.dde-‘
‘the’ de- 6. The combination with & cylinder, of &' pis- 20

surface of the piston- posed, ‘ and contiguous faces of each
g-recelving groove, of the two ring members, from said outer annu-
' ins Iar oil-collector groove; to an oll chamber formed
the between the inner peripheral surface of the pis-
in s ton-ring and the bottom of the ring-receiving 35
and . groove, the dimensions of sald generally radial
ring - recesses in a. direction generally concentric with
excess ~ the periphery of the ring being greater than
ce required piston .. their dimensions in s direction generally parallel .
,permltthc!mﬂonmd- ; to the axis of the ring, and lateral or axial clear- 40
of ofl in said lateral clear- ~ance between the piston-ring and ring-receiving
recelving = STOOVe, sufficiently in excess of the normal clear-
extending ance required to it the piston-ring into the ring-
drain the excess.oil receiving groove, to permit the formation and
of sald ring maintenance of a layer of oil in said lgteral 45
seating surface ciearance between piston-ring and ring-receiv- -
“the respective ing groove, and means extending through the
‘and the piston wall, for draining the excess oll gathered
ting sur- by said piston-ring from the cylinder wall;—
- effective “chof_sgldrinzmembetshsvlntmouterslde- 50
sting surfaces, seating surface for side-seating engagement with
piston the respective side-walls of -the ring-receiving
- having sn snnular groove, and the effective area of one of said two
which. Side-seating surfaces “being substantially less
an axially than the effective area of the other of said side- 35
divided multi-piece, split, annular metallic pis- seating surfaces. e .
ton-ring,  each. ring - mem| comprising - 7. The combinstion with a cylinder; of a piston
_multi-piece piston-ring, hﬁmln annular cylin- ~ 8dapted to travel therein, baving an annular
: drical cylinder-contact surface portion, contin- ring-receiving groove, the defining walls of which
" 60 yous and unintertupted annularly, except for the are integral with each other, and of an axially ¢
" very slight interruption at the split, the axial divided, multi-piece, split, annular metallic pis-
" width of sald continuous and annularly uninter- n-ring having an outer annular oil-collector -
rupted _cylinder-contact surface ‘portions being §roove ‘in the outer cylindrical surface thereof,
. Jess than the over-all axial widths of sald ring # plurality of peripherally distributed generally
65 members respectively, & series of peripherally radial ofl passageways, extending from said outer ¢4
" spaced and generally radial oll passageways ex- annular ofl-collector groove through the piston-
 tending through the piston-ring, having their ring, into an ofl chamber formed between the in-
outer ends intermediate said continuous and an- - ner peripheral surface of the piston-ring and the
nularly uninterrupted: cylinder-contact surface inner wall of the ring-receiving groove; the di-
70- portions-of the several ring members, and having - mensions of said radial passageways in & direc- 7¢
_their- inner ends extending to. an ol chamber = tion generally concentric with the periphery of
formed between the inner peripheral surface of the ring being greater than their dimensions in
' the piston ring and the bottom of the ring-re- a direction generally parallel to the axis of the
celving groove, the dimensions of said radial ol ring, lateral or axial clearance between piston
75 passagewavs in a direction geénerally concentric . ring and ring-receiving groove in excess: of the 7
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into said groove, suficient to permit the forma-
tion and maintenance of a layer of oil in sald
lateral clearance between piston-ring and ring-

. receiving groove, and a single expander spring

intermediate the inner peripheral wall of the
ring-receiving groove and each of said ring mem-
bers for exerting & circumferentially distributed
outward radial pressure upon edch of sald ring
members;-—each of said fing members having an

"outer side-seating surface for side-seating en-

" gagement with the respective side-walls of the

15

2b

ring-receiving groove, and -the effective area of

the upper of said two side-seating surfaces being-

substantially less than the effective area of the

- other of said side-seating surfaces. .

8. The combination with a cylinder and a pis-
ton adapted to travel therein, the latter having
an annular ring-receiving groove therein, the

" defining walls of which are integral with each
- other, of an axially divided two-piece, split, an-

nular cast-iron piston-ring having an outer an-
nular oil-collector groove in the outer cylindri-
cal surface thereof, divided between the two an-
nular ring members comprising sald piston-ring,

a series of peripherally spaced and generally ra-
" their outer ends opening in the outer peripheral

disl ol passageways extending from said outer
annular ofl-collector groove through the piston-
ring, into an oll chamber formed between the
inner peripheral surface of the piston-ring and

the bottom of the ring-receiving groove, the di-.
- mensions of said radial passageways in a direc-

tion concentric with the periphery of the ring
being greater than their dimensions in a direc-

tion parallel to the axis of the ring, lateral or |
axial clearance between piston-ring and ring-re- -

. celving groove in excess of the normal clearance

required to fit the piston-ring into the groove,
suficient to permit the formation and mainte-

nance of a layer of ofl, in said lateral clearance

between piston-ring and ring-receiving groove,
and a single expander spring intermediate the

_ inmer peripheral wall of the ring-receiving groove

M
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;
:

and each of said ring membeérs for exerting a cir- -

cumferentially distributed outward radial pres-
sure upon each of sald ring members;—each of
sald ring members having an outer side-seating
surface for aide-seating engagement with the re-
spective side-walls of the ring-receiving groove,
and the effective area of one of said two side-
seating surfaces being substantially less than the
effective area of the other of said side-seating

8. The combination with a cylinder, of a piston
adapted to travel therein, the latter having an
annular ring-receiving groove therein, the defin-
walls of which are integral with each other,
axially divided multi-piece, split, an-
ring, having a plurality of generally
oll passageways peripherally distributed
and extending from the outer periphery of said
piston ring to the inner periphery thereof to an
formed between the-inner periph-
of the piston ring and the inner wall
-receiving groove, the outér ends of
generally radial oil passageways forming oil

ar chambers to gather ofl from the sur-
of the cylinder, and-the dimensions of sald
' passageways In a on generally con-

;

9.58,-
i

§
§

Ed
B

'their dimensions in s direction gen-
el to the axis of the ring, means ex-

oil gathered fi

Y
i

o 30,956 3
normal clearance required to fit the piston-ring

the periphery of the ring being

T . B
Ting and ring-receiving groove, sufficiently in
.excess of the normal clearance required to fit the
piston ring into said ring-receiving groove, to
permit the formation and maintenarice of a layer
of ofl in said lateral clearance between -piston-
ring and ring-receiving groove; and & single ex-
pander spring intermediate the inner peripheral
wall of the ring-receiving groove and each of sald
ring members for exerting a circumferentially
distributed outward radial pressure upon each of
said ring-members;—each of sald ring members
having -an outer side-seating surface for side-
seating engagement with  the respective side-
walls of the ring-receiving groove, and the effec-
tive area of the upper of said two side-seating

surfaces being substantially less than the effec-.

tive area of the other of sald side-seating sur-
faces. ' ' v .

" 10. The combination with a cylinder, of &
piston adapted to travel therein, the latter hav-
ing an annular ring-receiving groove therein, the

“defining walls of which are integral with each

20

other, and of an axially divided two-piece, split .

annular metallic piston ring, having a series of
peripherally spaced and generally radial oll
passageways extending through the ring with

cylinder-contact surface of the piston ring and
serving to scrape ofl from the cylinder wall and

to gather the said ofl and to pass the same
‘through the ring into an oil chamber formed be-
" tween the inner peripheral surface of the piston-
ring and the bottom of the ring-receiving groove,

the dimensions of said radial passageways In a
direction concentric with the periphery of the
ring being greater than their dimensions in a di-
rection parallel to the axis of the ring, lateral or

‘axial clearance between piston ring and ring-

recelving groove, sufficiently in excess of the
normal clearance required to fit the piston ring
into the groove, to permit the formation and
maintenance of a layer of oil in said lateral
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clearance between piston-ring ‘and ring-receiv-

ing groove, and oll drainage means extending
through the piston wall to drain the excess oil

. gathered by the piston ring, and a single ex-
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pander spring intermediate the inner peripheral -

wall of the ring-receiving groove and each of said

-ring members for exerting a circumferentially

distributed outward radial pressure upon each of

said ring members;—each of sald ring members -

having an outer side-seating surface for side-
seating engagement with the respective side-walla
of the ring-receiving groove, and the effective
area of one of sald two side-seating surfaces be-

“ing substantially less than the effective area of
- the other of said side-seating surfaces.

11. The combination with a cylinder, of &
piston adapted to travel therein, having an an-
nular ring-receiving groove, the defining walls
of which are integral with each other, and of an
axially divided multi-plece, split, annular metal-
lic piston-ring, each ring member comprising
said multi-plece piston-ring, having an annular
eylindrical cylinder-contact surface portion, con-
tinuous and uninterrupted annularly, except for
the very slight interruption at the split, the axial
width of said continuous and annularly uninter-
rupted cylinder-contact surfaceportions being less
than the over-all axial widths of said ring mem--
bers, respectively, a series of peripherally spaced
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find generally radial ofl passagewnys extending

through the piston-ring, having their outer ends
intermediate sald oontinuous and annularly un-

™




ton-wall, adapted to drain ofl from the ring-re-
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13. In combination with a cylinder and a pis-
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ends extending: to an -eil chamber formed be-

‘tween the inner peripheral surface of the piston -

ring and the bottom of the ring-receiving groove,
5 the dimensions of said radial oil passageways in

a-direction generally concentric with-the periph-

sions in & direction generally parallel

- ery of the ring being greater
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least in parts, so as to permit the generally frere‘

passage of oil from said radial oll passageways

of said piston-ring through said oil chamber and
into the drainage means extending through the
wall of the piston. : . T

15. In combination with a cylinder and a pis-
ton adapted to travel therein and having an an-
nular ring-recelving groove, the defining walls
of which are integral with each other and hav-
ing oil-drainage means extending through the
piston-wall, adapted to drain oil from the ring-
receiving groove; an axially divided, multi-piece,
split, annular metallic piston-ring having an out-

er oll-collector groove in the outer cylindrical

surface thereof, a plurality of peripherally dis-
tributed and generally radial oil passageways €x-
tending from said outer oil-collector groove
through the piston-ring, to an oil chamber formed

between the inner peripheral surface of the pis-

ton-ring and the inner wall of the ring-recelving
groove and said passageways being bounded by
the ring members; the dimensions of sald gen-
erally radial oil passageways in a direction gen-
erally concentric with the periphery of the piston-
ring being greater than their dimensions in a di-
rection generally parallel to the axis of the piston-

" ring: each of said ring members having an outer
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- recetving groove; an axlally divided, multi-piece, .
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side-seating surface for side-seating engagement
with the respective side-walls of the ring-receiv-
ing groove, and the effective area of the side-
seating surface of the ring member nearest to
the head of the piston being substantially less
than the effective area of the side-seating sur-
face of the other ring member.

16. In combination with a cylinder and a pis-
ton adapted to travel therein ‘and having an

annular ring-receiving groove, the defining walls '

of which are integral with each other and hav-
ing oil-drainage means extending through the
piston-wall, adapted to drain-oil from the ring-

split, annular metallic piston-ring having an
outer oil-collector groove in the outer cylindrical
surface thereof, a plurality of peripherally dis-
tributed and generally radial oil passageways ex-
tending from said -outer oil-collector groove
through the piston-ring, to an oll' chamber
formed between the inner peripheral surface of
the piston-ring and the inner wall of the ring-
receiving groove and sald passageways being

bounded by the ring members; the dimensions of

said generally radial oll passageways in ‘a direc-

tion generally concentric with the -periphery of.

the piston-ring being greater than their dimen-
sions in a direction génerally parallel to the axis
of the piston-ring; ‘and the depth of sald radial
oll passageways at their outer ends, in ‘a direc-
tion parallel to the axis of the piston-ring, being

7

generally the same as their corresponding depth
at their inner ends, and a ribbon-expander spring
operatively interposed between the inner periph-
eral surfaces of -each of said ring members. and
the inner wall of the ring-receiving groove and
within the said oil chamber formed between said
surfaces, to exert a circumferentially distributed

-outward radial pressure upon said ring members;

said ribbon expander spring having an effective
cross-section less than the width of the ring-re-

10

celving groove at least in parts, so as to permit -

the generally free passage of ofl from said radial
oll passageways of said piston-ring. through said
oll chamber formed between the inner peripheral
surface of the piston-ring and the inner wall of
the ring-receiving groove and into said oil drain-
age means extending through the wall of the
piston. T ‘

17. In combination with a cylinder and a pis-
ton adapted to travel therein and having an an-

20 -

nular ring-receiving groove, the defining walls of -

. which are integral with each other and having

oil-drainage means extending through the piston-
wall, adapted to drain oil from the ring-receiv-
ing groove; an axially divided, multi-piece, split,
annular metallic piston-ring, the component
members of which are capable of independent
expansion and contraction, said piston-ring hav-
ing a plurality of circumferentially distributed
oil passageways extending from the outer periph-
ery of said piston ring to the inner periphery
thereof, to an oil chamber formed between the
inner peripheral surface of the piston-ring and
the inner wall of the ring-receiving groove; the
dimerisions of sald oil passageways in-a direction
generally concentric with the periphery of the
piston-ring being greater than their dimensions
in a direction generally parallel to the axis of
the piston-ring; said oil passageways having side
wells extending generally at a right angle to the
axis of the piston ring and having outwardly
divergent end walls, and a ribbon expander spring
operatively interposed between the inner periph-
eral surfaces of each of said ring members and

the inner wall of the ring-receiving groove and

within said oil chamber formed between said
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surfaces, to exert a circumferentially distributed -

outward radial pressure upon each of sald inde-
pendently flexible ring members; said ribbon ex-

pander having an effective cross-section less than 3
- the width of the ring-receiving groove at least in

parts, so as to permit the generally free passage of
oil from said radial oil passageways of said piston~
ring through sald oil chamber and into the drain-

age means extending through the wall of the :

piston. :




