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, 1

The present invention relates to certain new
and useful improvemients in piston-rings, of the
self -expanding type and it relates mofe partic-
idarly to segmented fexible oil-contrel piston-
rings sidapted for use id intérnal combustion en-
gires.

An-object of the invention is to provide 4 siiiple,
inexpensive and &fficient sélf-expanding oil-con-
trol pistori=ring for use in interns]l combustion
erigities, capable of conforgiing to any ott-of-
rétindnéss of cylinder and which will be durable
drid comparatively easy to manufacture. Still
griother object of the invention is a more effec-
tive oil-conhtrol ring formed of one or more strips
of sheet stéel or other Ssuitable sheet-metal,
formeéd, bent and folded to provide a pair of rela-
tively thin antiular cylinder-contacting fanges
and oil-passsges therebetween.

Other objects and advantages of the present
invéntion will appear from the following specifi-
cation and accompanying drawings.

Broadly the invenfion comprehends a seg-
mented self-expanding, resilient piston-ring hav-
ihg a genérally continuotis, axially corrughted
band spaced substantially inwardly from the
outetmost périphery of the piston-ring and hav-
ing cylindéf-coiitacting segments extending
directly radially outwardly from the upper and
lower terminals o loops of successivé corruga-
tions, the adjoining radial marginal portions of
adjacent: eylinder-contacting segments overlap-
ping each other with the overlapping sut-
faces generally contigious to each other and
with the ecircumferential extent of the over=

lapped marginal portions substdntially less thah

the portions 6f the cylinder-contacting segments
which are not overlapped.

The invention further comprehends a self-ex-
panding, resilient piston-ring composed of a pair
of intermeshed ring-elements each of which is
provided with theé corrugated band and the
radially outwardly extending cylinder-contacting
segments thereon, as outlined above, and the
corrugated Band of ohe ring-element is spaced
radially inwardly (from the outermost peripheiy
of the piston-ring) at a greater distance than the
éorrugated band of the other ring-element and
the two coriiugated bands aré arranged concen-
trically and within the othés and gererally coin-

tiguoiis to éach other, with the closed ehds of the :

loops in che band adjadent the opeh end ¢f the
lo6ps in the ofher band, and with the cylinder-
contaeting segmetits or extensions on the ¢losed
ends of the Idops of the radially inrermicst ¢or-

rugated band extending fhrough the open €nds ¢
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of the loops of thé radially outermost corrugatéd
band:

ANy suitable sheet mefal, sich as sheet steel
and the liké miay be Uised to form the ring of the
present invention.

wor the purpose of illustéating the invention,
there are shown in the accompanying drawings
foris thereof Which are at present preferred; al-
though it is t6 be urdeistood that {he vafious
instrumentalities of whicéh thé inveiition con-
sists can be vatiolsly arrdhged and organized
gnd that thé invention i§ not liiited to the pre-
cigé arrangements and érgahizdations of the in-
strumentalities d4s héreifi §hown ahd described.

Figure 1 represents a pérspective view of a self-
éxpandifig piston-ring formed of & sinigle stiip of
sheet metal, ¢onsfitiiting ohe embodiment of the
préseht invéntion.

Figure 2 reépresents a fragmentary top plan
view of the rifig-eletrent of Pigure 1, in its flag
conditioti pFict t6 coéirugation.

Figuié 3 répresents an edgé or side élevational
view of Figiire 2.

Flgure 4 represents an ouber sidé elevational
view of thé pistori rifig of Figure 1.

Figtire 5 Peprésents an inner side elevational
Viéw of the ring §héwh ih Figure 1.

Figute 6 répiesents g top plan view of the ring
of Figure 1.

Figuis 7 Feépresents 4 eross-section taken along
the life T-—T 6% Figute 4.

Figure 8§ répréséits & pérspective view of a
modified piston-Fitig composed of two corrugated
dnritilas’ fing-élements.

Figire 9 represents a4 fragmentary top plan
ViéW of oiié 6f the ring élements of the embodi-
ment shown in Figtire 8 (namély, the ring ele-
thent which hds the outer of the two corrugated
Handsy, shown in its flat condition, prior to cor-
ruga,tlon

Figure 10 represents an outer side elevational
oF edge view of Pigure 9.

Figure 11 repiesérits a fragmentary top plan
ViéW of thié otheér of the ring elements of the em-
bodiments shown in Figure 8§ (namely, the ring
element having the inner of the two corrugated
bands), shown in its flat condition, prior to cor-
rugation.

Figure 12 represents an outside elevational or
edge view of Figure 11.

Figure 13 represents an outer side elevational
view of the piston ring of Figure 8.

Figure 14 represents an ihfier side elevational
viefy of the pistén Fing of Figiire 8.
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Figure 15 represents a cross-sectional view on
line 15—I15 of Figure 13.

Figure 16 represents a fragmentary top plan
view of the piston ring of Figure 8, on a slightly
larger scale, and showing the gap in the ring.

Figure 17 represents a perspective view of still
another modified embodiment of the piston ring
of the present invention, composed of two corru-
gated annular ring elements.

Figure 18 represents a fragmentary top plan
view of one of the two ring elements of the piston
ring of Figure 17 (namely, the one which has the
outer of the two corrugated bands), shown in a
flat condition, prior to corrugation.

PFigure 19 represents a front side elevational or
edge view of the flat ring element of Figure 18.

Figure 20 represents a top elevational view of
the other of the two ring elements of the piston
ring of Figure 17 (namely, the one which has
the inner of the two corrugated bands), shown
in a flat condition, prior to corrugation.

Figure 21 represents an outer side elevational
or edge view of the flat ring element of Figure 20.

Figure 22 represents a fragmentary outer side
elevational view of the ring of Figure 17.

Pigure 23 represents a section on line 23-—23
of Figure 22.

Figure 24 represents a fragmentary top plan
view of the piston ring of Figure 17 on a some-
what larger scale, showing the gap.

In the embodiment shown in Figures 1 to 7,
the ring is constructed from a single piece of
sheet metal such as spring sheet steel or other
suitable material, which is first stamped, cut
out or otherwise formed generally to the shape
indicated in Figures 2 and 3. As shown in these
figures, the material from which the ring is made
is formed with a relatively narrow band {{ from
which project at regular intervals horizontal
cylinder-contacting segments generally identified
by the number 12. Each of these cylinder-con-
tacting segments is composed of a relatively nar-
row or reduced portion or leg {3 and the outer
cylinder-land-bearing section 14, which together
form the generally T-shaped portions {2.

The outer circumferential edges of sections
14 are first cut (and later ground) on the radius
of the cylinder to be fitted. One radial mar-
ginal portion (the right side as shown in Figures

2 and 3) of each of the sections 14 is bent (along :

lines I8 or {8) to form an off-set portion (5
or {7) which is in a plane parallel to and offset
from the main portion of each T-shaped sec-
tion 4. Alternate sections {4 have this off-set
portion {5 projecting upwardly while remaining
alternate off-set portions 17 are extended down-
wardly, as indicated in Figure 3.

The generally flat blank element shown in
Figures 2 and 3 is then corrugated and the radial
marginal portions of the segments 1§ overlapped
as shown in Figures 4 and 5, and then coiled into
a circular form and cut to a single circle or con-
volution to form the ring shown in Figures 1 and
6. The upwardly off-set portions 15 on alternate
segments {4 overlap the unbent marginal por-
tions 20 of alternate segments 14, to form the
continuous segmented and  generally gap-less
lower cylinder-contacting flange or edge 21 of the
piston-ring, while the downwardly off-set mar-
ginal portions |7 on the remaining alternate
segments 14 overlap the unbent marginal por-
tions 22 of such alternate segments 14 to form the
similar upper cylinder-contacting flange or edge
23 of the piston-ring.

The spaced-apart legs 13 extend generally at
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a right angle to the band |1 and directly out-
wardly therefrom, and are separated by more or
less rectangular openings 24, from which ex-
tend the radial slots 25 formed befween the
cylinder-land-bearing segments {4. The slots
25 are preferably wider at their inner ends than
at their outer ends, so that when the band I1 is
corrugated and the ring is formed into a circle,
the side-edges 26 of the segments (4 will be on
generally radial lines, as indicated in Figure 6.
A single gap 54 is formed in the circle,

The dimensions of the segments {4 and the dis-
tance between them are such that when the ring
is in its final circular form and compressed in
a cylinder, the cverlapped marginal portions of
the sections {4 have a circumferential extent
which is less than, and preferably substantially

‘less than the non-overlapped portions of the

sections.

A flexible ring is thus provided with continu-
ous upper and lower cylinder-contacting edges
21 and 23 which seal, scrape and control the oil
on the cylinder-wall, with oil-drainage orifices
or openings 27 formed by the axial loops, through
which the excess oil removed from the cylinder-
wall is drained back into the crank-case (through
drain-holes extending from ring-receiving groove
of piston to the interior of piston).

The ring is compressible circumferentially by
flexing and stressing the legs of the U-shaped
loops 19 of the axially corrugated band {i. The
ring will tend to have a uniformly distributed
radially outward expanding force, when circum-
ferentially and radially compressed into the
cylinder-wall, with its ends 55 and 56 abutting
each other. This outward radial expansion of
the ring, against the confining eylinder-wall, will
be generally uniform at all points in the circum-
ference. The ring will also conform to non-
uniform or worn or out-of-round portions of the
cylinder-wall, thus more effectively controlling
the oil and reducing blow-by.

In the modified embodiment of the piston-ring
of the present invention, shown in Figures 8 to
16, the ring is composed of two intermeshed ring-
elements, the flat blank of which are shown
separately in Figures 9 and 11. The two ring-
elements together form a piston-ring with a pair
of spaced-apart segmented but generally con-
tinuous oil-control eylinder-contacting flanges.

The flat blank of one of the ring-elements of
this modification is illustrated in Figure 9, prior
to corrugation. This ring-element is similar to
that of Figure 2, and is provided with a narrow
band 38 from which the cylinder-contacting seg-
ments 3i project directly outwardly. The seg~
ments 31 are composed of outer portions 32 con-
nected to the band by relatively short legs 33.
The band 38, the legs 33 and the cylinder~con-
tacting segments 32 form relatively narrow more
or less rectangular openings 34 and the relatively
wide inwardly tapering slots 35. The radial
marginal portions of each of the portions 22, are
off-set (by bending) in the same direction, and
these off-set portions (36 and 37) are parallel
to the main or intervening portions of 32. The
portions 3% on alternate elements 32 are of-
set upwardly while the portions 37 on the re-
maining elements 32 are off-set downwardly, as
is shown particularly in Figure 10. The cylinder~
contacting edges 38 of the segments 32 also are
cut or stamped to the shape of portions of a
circle and are finally ground to a circle after
the ring-element or ring is fully formed.

The flat blank of the second ring-element of
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this modified forin of oil-control ring i§ Mlustra-
ted ia Pigures 11 and 12. As iridicated in Figure
t1; & flat shieet of suitable tietal, such 45 & spiing
sheet-steel, 18 stamped of dut to the Gonfigira-
tion sHoWd in this Ogure, t6 provide a narrow
band 4§ having ejlmder contacting segnients 42
forgiing parfts of the T-shaped sections 43 con-
néeted to the band by relatively long legs 44,
thus formmg the relatively large reetangular
oépening &5 and the wedge shapsd siots 48. The

Tshaped $éctioniy 43 sré flat, without any off-
§&¢t marginal portlons 4§ 15 illustrated in Pigure
13. Theé outer cifcinférential edges of thése
T-§haped seetiéhs 43 aré also éut or stampead
along portions of & éircle of tHe eéompressed ra-
ditis 6f the piston=#ing, which edgés sre finaily
ground on Such radids.

Edéh of the fwo ring-elements illustrated in
Figures 9 anid 11, respectively; is thef estrugsied

in a manner similar to that degeribed i ¢on- 2

Higetioh With the 1iiig of Fighres 1 t6 6, so ‘shat
the portien o6f the Bands 20 ahd 49 between the
legs 33 aiid 44, réspectively, féim U-shaped loops
i1 fHE respective bands, and s0 as to for
erdlly continuous cotfugated Hands, of esnfiected
U-shgpéed 10ops, whith dré alterndisly operi at
OPposite sides.

After the twe ring-€lements have veen so €st-
Tugated, they are ihferiieshed 4§ i§ sHowi in
Figures 13 to 16, with the corrugated band 43
radlally intvardly or contighicus to éorrugated

baad 30, With the éloséd énds of thé loeps in
band 49 ddjsceént the open eids of the 1odps of
flie Banid 29. 'The #adial 1ég% 43 on the band 48
éxténid radislly throtgh the opeh ends ef the
loops 6f the eorrugated band 3§ anid the ra-
dially éxtendinig segmeénts 42 of the cortugated
kang 4€ overlap the off-Seb odter Suirfacés of the
fadially éxtending segments 52 of the corrugat-

€4 band 30; thus forfing generally contintious 4

aiid gehérally gap-less oil séaling scraping and
controlling cdylinder-confacting flanges or edges
AT 4nid 48 of the piston~ring. )

Thé dimensions of the T-shaped sections 2

arid- 43 and the dimensions 6f the slots 35 and

&6 and of the off-set niargingl portisns 26 and
31 of thé segtnents 32 sre sueh that the mar-
ginal portions of adjacent T-shHaped cylinder-
centacting segiments 31 and 43 overled eaech
othér in the manner generally indicsted in Fig-
ure 13, with the overlapped marginal portions
Havifig & circumferential extent less (and pref-
erably substantially less) than the non-over-
Iapped portions of these segménts. The radial
extent of the 1egs 44 of the T-shaped segmetits
4% are stch that when the outér édge of the edr-
rugated band 4@ is in contact with the inner
edge of the corrugated band 30, the ocufer cir-
cumferential edges of the T-shaped séginants 42
extend outwardly just as far as thé éuter eir-
cumferéntial édges of segments 31, so that the
outer eircitinicrential edges of both ségients 31
and 4% will hear against the cylinder-wall with
generally ddqual outward radial pressure when
the fing is compressed tHérewithin. As shown
narticularly in Figure 16, the marginal side-
edges 39 dud 28’ of the T-shaped segments 31
and 43, respectively, aré génerally radially dis-
posed.

The flexible segmented oil-contrel ring thus
formed with vadisl ofl-drainsge openings 27,
wherein ro open axidl gap is 1eft between seg-
menits at the outer periphery of the ring, this
réducing if net indeed eliminating blow-by bhe-
fwesn segments.
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Iii the embodiment sliown in Figures 8 to 16,
inclusive (as well 45 i the embodiment shown in
Pigures 17 to 24, inclusive) any given or desired
amotnt 6f ocutWard radial cylinder-contacting
pressure between the pair of flznges and the
cylihder-wall (or the “unit pressure”) ean be
fdchieved with less fléxing or stressing of the
convolutiors or Igops of the inner corrugated
ring-expanding bard oy bBands than is the case
Wwith the forin of construetion shown in Figures
1 to 7 inclusive.

Instead of the offset portionis on the T-shaped
segments of Figure 9, the T-shaped segments of
Figure 11 may be gappropriately offset. Instead
6f the relatibnship shown in Figure 13, the T-
shaped segmients 43 may be disposed interiorly
of the T-shaped ségments 31.

Arngther modified embodiment of the present
invention is shown in Figures 18 to 24, inclusive.
This modification also comprises two ring:ele-
merits in whichi thé segments are intsrmeshed
S0 as to reinforee egch other and to close the
gaps bhetween segments of the cylinder-contact-
ing flanges.

One ring-element is shown in Figures 18 and
19 axd the othér ring-element is shown in Fig-
ures 20 and 21.

The ring element shown in Figurés 18 and 19
is similar to that shown in Figure 9, but with the
¢ylinder-contacting flange segments 32 of some-
what greated citcumiféerential extent, and is like-
wise provided with g relatively narrow band 38
having at regular intervals the integral legs 33
which earry the segments 32. The outer radial
cylinder-contacting edges of the segments 32
are cut or stdmped with their cufer edges as
parts of a circle of the radius of the piston ring
when compressed i the cylinder. Likewise, the
side-edgés 29 are on lihes generally correspond-
ing to the radius of the ring when confined in
the cylinder. This ring-element is also provided
with the relatively harrow generally rectangular
openings 34 and the relatively wide inwardly ta-
pered slots 35, The segments 32 howéver are
not provided with offset marginal portions (see
Figure 19).

The sécond ring-elerient of this modification,
shown: in Figutes 20 and 21, is generally similar
t6 the ring-element shown in Figures 11 and 12
but with the cylinder-contacting flange segments
5§ theréof being smaller circurnferentially. The
integral cylinder-contacting segments 5 in-
stéad of heing T-§Haped as i Pigiure 11 are gen-
erally straight, with the outer circumferential

5 edges thereof als¢ parts of the aforesaid circle,

and With the side-édges theredf on lines
erally corresponiding to redii of the ring.

The two ring-élemients shown in Figures 18 fo
21 are corrugated in the samé manner as de-
scribed in connection with Figures 2, 9 and 11,
after which they formed into a ¢ircle and are
intermeshed in the manner described in connec-
tion with the modification of Figures 8 to 186, so
that the corrugated band 42 is disposed radially
inwardly of and contiguous to cerrugated band
3% with the closed énds of the loops in band 48
adjdeent the opén énds of the loops in band 30.
The éylinder-contacting segrients 54 on the band
40 éxtend through the open ends of the loops
in the band 30 ard the Guter end portions of seg-
ments §{ overlap the intérior surfaces of the seg-
niénts 32 of the band 38; and bridge the gaps
therebetween to form genérally continudus side-
fianges having oil sealinig, scraping and coritrol-
ling edgés.

gen-
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In this modification also, the overlapped mar-
ginal portions of the segments have a circumier-
ential extent which is less (and preferably sub-
stantially less) than the non-overlapped portions
of these segments.

In the modification shown in Figures 17 to 24
the segments in each of the spaced parallel cyl-
inder-contacting flanges of the ring may have
one of the marginal overlapping portions thereof
offset in relation to the margins of adjoining seg-
ments, with the non-offset portions disposed in
such offset portion.

If desired, the segments 51 may be disposed
exteriorly of the segments 31.

In each of the embodiments of the present in-
vention, the narrow outer circumferential edges
of the pair of cylinder-contacting flanges are
also ground to a true cirecle (corresponding to the
cylinder in which the ring is {o operate), and,
if desired, the outer side-surfaces of the flanges
may also be ground parallel, so as to present
ground surfaces to the sides of the ring-receiving
groove of the piston.

The oil-confrol rings of the present invention
are to be used in the lower ring-receiving groove
or grooves of the piston with oil-drain holes ex-
tending from the inner part of the ring-receiy-
ing groove to the interior of the piston.

In each of the embodiments of the present in-
vention the flange-forming segments extend di-
rectly radially outwardly from the closed ends of
the loops or convolutions of the corrugated ring-
expanding band or bands, and bridge what other-
wise would be a gap between adjacent segments
at the outermost peripheries or at the cylinder-
contacting zones of the flanges. Thus, each seg-
ment becomes a part of the cylinder-contacting
flange on the same side of the piston-ring as
that of the closed end of the loop of the corru-
gated band which carries the segment. By reason
of this construction the segments are compara-
tively shorter and less subject to axial flexing
and breakage than would be the case if the seg-
ments forming the flange on one side of the ring
were connected to the corrugated band at the
other side of the ring and were thus made to cross
axially from one side of the ring to the other
between the outer periphery of the ring and the
point at which the segment is connected to the
band.

Instead of having the cylinder-contacting por-
tions (14, 32 and 42) symmetrical in relation to
the legs (13, 33 and 44) which carry them, the
cylinder-contacting portions or segments may be
disposed asymmetrically in relation to said legs,
with the laterally longer side of such cylinder-
contacting portions overlapping the adjacent seg-
ment, with their overlapping marginal portions
between such adjacent segment and the side-wall
of the ring-receiving groove, and so as to be sup-
" ported against axial flexing.

The present invention may be embodied in
other specific forms without departing from the
spirit or essential attributes thereof, and it is
therefore desired that the present embodiments
be considered in all respects as illustrative and
not restrictive, reference being had to the ap-
pended claims rather than to the foregoing de-
scription to indicate the scope of the invention.

Having described my invention, I claim as new
and desire to protect by Letters Patent:

1. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented cyl-
inder-contacting side-flanges and an intervening
circumferentially compressible and self-expand-
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ing inner portion intervening and connecting said
flanges, said inner portion of said piston-ring
comprising a relatively narrow axially corrugated
hand of successive integrally connected loops al-
ternately open at opposite sides, a cylinder-con-
tacting flange-segment integral with and extend-
ing directly radially outwardly from each of the
closed ends of each of said loops to form said side-
flanges and having generally radial side edges,
one set of alternate flange-segments forming one
side-flange and the other set of alternate flange-
segments forming the other side-flange, relative-
ly small marginal portions of the generally ra-
dial sides of adjacent flange-segments in each
flange overlapping each other at the periphery
of such flange and for some distance inwardly
therefrom, the overlapped portions of said flange-
segments being of substantially less circumfer-
ential extent than that of the non-overlapped
portions thereof.

2. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented cyl-
inder-contacting side-flanges and an intervening
circumferentially compressible and self-expand-
ing inner portion intervening and connecting said
flanges, said inner portion of said piston-ring
comprising a relatively narrow axially corrugated
band of successive integrally connected loops al-
ternately open at opposite sides, and a cylinder-
contacting flange-segment extending radially
outwardly from each of the closed ends of each
of said loops to form said side-flanges and hav-
ing generally radial side edges, one set of alter-
nate flange-segments forming one side-flange
and the other set of alternate flange-segments
forming the other side-flange, and marginal por-
tions of the generally radial sides of adjacent
flange-segments in each side-flange overlapping
each other at the outer periphery of such side-
flange and for some distance inwardly therefrom.

3. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented
cylinder-contacting side-flanges and an interven-
ing circumferentially compressible and self-ex-
panding inner portion interventing and connect-
ing said flanges, said inner portion of said piston-
ring comprising a relatively narrow axially cor-
rugated band of successive integrally connected
loops alternately open at opposite sides, and a
cylinder-contacting flange-segnient extending ra-
dially outwardly from each of the closed ends
of each of said loops to form said side-flanges and
having generally radial side edges, one set of
alternate flange-segments forming one side-
flange and the other set of alternate flange-seg-
ments forming the other side-flange, and mar-
ginal portions of the generzlly radial sides of
adjacent flange-segments in each side-flange
overlapping each other at the outer periphery of
such-flange and for some distance inwardly
therefrom, one of said marginal portions of each
pair of overlapping marginal portions being off-
set inwardly by an amount approximately equal
to the thickness of the other overlapping portion
and such other overlapping portion being dis-
posed within such offset.

4. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented cyl-
inder-contacting side-flanges and an intervening
circumferentially compressible and seif-expand-
ing inner portion intervening and connecting said
flanges, said inner portion of said piston-ring
comprising a relatively narrow axially corrugated
band of successive integrally connected loops
alternately open at opposite sides, and a cylinder-
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contaeting flange-segment extending radially
outwardly from each of the elosed ends of each
of said loops to form said side-flanges and hav-
ing generally radial side edges, one set of alter-
nate flange-segments forming one side-flange
and the other set of alternate flange-segments
forming the other side-flange, and marginal por-
tions of the generally radial sides of adjacent
flange-segments in each side-flange overlapping
each other at the ouber periphery of such side-
flange and for some distance inwardly therefrom,
one of said marginal portions of each pair of
overlapping ‘marginal portions being offset in-
wardly by an amount approximately equal to the
thickness of the other overlapping portion and
such other overlapping portion being disposed
within such offset, the overlapped portions of said
flange-segments being of substantially less cir-
cumferential extent than that of the non-over-
lapped portions thereof.

b. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented ¢yl-
inder-contacting side-fianges and an interven~
ing ecircumferentially compressible and self-ex-
panding inner portion interventing and gonnect-
ing said flanges, said inner portion of said piston-
ring comprising g relatively narrvow axially cor-
rugated band of successive integrally eonnected
locps alternately open at opposite sides, a cylin-
der-contacting flange-segment extending directly
radially outwardly from each of the closed ends
of each of said loops to form said side-flanges,
one set of alternate flange-segments forming one
side-fiange and the other set of alternate flange-
segments forming the cther side-flange, and mayr-
ginal portions of the sides of adjacent flange-
segments of each flange overlapping each other.

6. A segmented self~expanding resilient sheet-
steel piston-ring having a pair of segmented cyl-
inder-contacting side-flanges and an intervening
circumierentially compressible and self-expand-
Ing portion infervening sajd flanges, said piston-
ring comprising two nested and intermeshed
ring-elements each having a relatively narrow
axially corrugated band of suecessive integrally
connected loops alternately open at opposite sides,
the corrugated band of one ring-element forming
an inner circumferentially compressible interven-
ing connection between one set of alternate seg-
ments in each of said side-flanges and the cor-
rugated band of the other ring-element forming
an inner circumferentially compressible interven-
ing connection between the other set of alternate
segments in the other of said side-flanges, said
two corrugated bands being disposed concentri-
cally in relation to and one within the other, with
the open ends of the loops of one corrugated band
being generally in radial alignment with the
closed ends of the loops of the other corrugated
band, a cylinder-contacting flange-segment inte-
gral with and extending radially outwardly from
each of the closed ends of each of the locps of
the two corrugated bands to form said side-
flanges and having generally radial side-edges,
alternate flange-segiments extending from and
carried by each corrugated band forming parts of
opposite side-flanges, and one set of alternate
flange-segments of each side-flange extending
from and being formed integrally with one cor-
rugated band and the other set of alternate
flange-segments of each side-flange extending
from and being formed integrally with the other
corrugated band, the flange-segments of the in-
ner corrugated band extending through the open
ends of the loops of the outer corrugated band,
all flange-segments, of each flange, extending to
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the outer periphery of the ring and having eylin-
der-contacting edge portions, and marginal por=
tions of the generally radial sides of the adjacent
flange-segments overlapping each other at the
periphery of such flanges and for some distance
inwardly therefrom.

7. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented
cylinder-contacting side-flanges and an inter-
vening circumiferentially compressible and self-
expanding portion intervening said flanges, said
piston-ring comprising two nested and inter-
meshed ring-elements each having a relatively
narrow axially corrugated band of successive
integrally connected loops alternately open at
opposite sides, the corrugated band of one ring-
element forming an innner circumferentially
compressible intervening connection between one
set of alternate sezgments in each of said side-
flanges and the corrugated band of the other
ring-element forming an inner circumferentially
compressible intervening connection between the
ether set of alternate segments in each of said
side-flanges, said two corrugated bands being dis-~
pesed concentrieally in relation to and one with-
in the other, with the open ends of the loops of
cne corrugated band being generally in radial
alignment with the closed ends .of the loops of
the other corrugated band, a cylinder-contact-
ing flange-segment integral with and extending
radislly outwardly from each of the closed ends
of each of the Iogps of the two corrugated bands
to form said side-flanges and having generally
radial side-edges, alternate flange-segments ex-
cnding from and carried by each corrugated
band forming parts of epposite side-flanges, and
one set of alternate flange-segments of each side-
flange extending from and being formed in-
tegrally with one corrugated band and the other
set of alternate flange-segments of each side-
flange extending from and being formed in-
tegrally with the other corrugated band:; the
flange-segments of the inner corrugated band
extending through the open ends of the loops of
the outer corrugated band, all flange-segments,
of each flange, extending to the outer periphery
of the ring and having cylinder-contacting edge
portions, relatively small marginal portions of
the generally radial sides of the adjacent flange-
segments overlapping each other at the periphery
of such flanges and for some distance inwardly
therefrom, the overlapped portion of such flange-
segment being of substantially less circumferen-
tial extent than that of the non-overlapping por-
tions thereof.

8. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented
cylinder-contacting side-flanges and an inter-
vening circumferentially compressible and self-
expanding portion intervening said flanges, said
piston-ring comprising two nested and inter-
meshed ring-elements each having a relatively
narrow axially corrugated band of successive
integrally connected loops alternately open at
opposite sides, the corrugated band of one ring-
element forming an inner circumferentially com-
bressible intervening connection between one set
of alternate segments in each of said side-flanges
and the corrugated band of the other ring-ele-
ment forming an inner circumferentially com-
pressible intervening econnection between the
other set of alternate segments in each of said
side-flanges, sald two corrugated bands being
disposed concentrically in relation to and one
within the other, with the open ends of the loops
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of one corrugated band being generally in radial
alignment with the closed ends of the loops of
the other corrugated band, a cylinder-contacting
flange-segment integral with and extending
radially outwardly from each of the closed ends
of each of the loops of the two corrugated bands
to form said side-flanges and having generally
radial side edges, alternate flange-segments ex-
tending from and carried by each corrugated
band forming parts of opposite side-flanges, and
one set of alternate flange-segments of each side-
flange extending from and being formed in-
tegrally with one corrugated band and the other
set of alternate flange-segments of each side-
flange extending from and being formed in-
tegrally with the other corrugated band; the
flange-segments of the inner corrugated band
extending through the open ends of the loops of
the cuter corrugated band, all flange-segments,
of each flange, extending to the outer periphery
of the ring and having cylinder-contacting circu-
lar edge portions, and marginal portions of the
generally radial sides of the adjacent flange-
segments overlapping each other at the periph-
ery of such flanges and for some distance in-
wardly therefrom, one of said marginal portions
of each pair of overlapping marginal portions
being  offset inwardly by an amount approxi-
mately equal to the thickness of the other over-
lapping portion and such other overlapping por-
tion being disposed within such offset.

9. A segmented self-expanding resilient sheet-
steel piston-ring having a pair of segmented
cylinder-contacting side-flanges and an inter-
vening circumferentially compressible and self-
expanding portion intervening said flanges, said
piston-ring comprising two nested and inter-
meshed ring-elements each having a relatively
narrow axially corrugated band of successive
integrally connected loops alternately open at
opposite sides, the corrugated band of one ring-
element forming an inner circumferentially com-
pressible intervening connection between one set
of alfernate segments in each of said side-
flanges and the corrugated band of the other
ring-element forming an inner circumferentially
compressible intervening connection between the
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other set of alternate segments in each of said
side-flanges, said two corrugated bands being
disposed concentrically in relation to and one
within the other, with the open ends of the loops
of one corrugated band being generally in radial
alignment with the closed ends of the loops of
the other corrugated band, a cylinder-contacting
flange-segment integral with and extending
radially outwardly from each of the closed ends
of each of the loops of the two corrugated bands
to form said side-flanges and having generally
radial side edges, alternate flange-segments ex-
tending from and carried by each corrugated
band forming parts of opposite side-flanges, and
one set of alternate flange~segments of each side-
flange extending from and heing formed in-
tegrally with one corrugated band and the other
set of alternate flange-segments of each side-
flange extending from and being formed in-
tegrally with the other corrugated band; the
flange-segments of the inner corrugated band
extending through the open ends of the loops of
the outer corrugated band, all flange-segments,
of each flange, extending to the outer periphery
of the ring and having cylinder-contacting circu-
lar edge portions, relatively small marginal por-
tions of the generally radial sides of the adjacent
flange-segments overlapping each other at the
periphery of such flanges and for some distance
inwardly therefrom, the overlapped portion of
such flange-segment being of substantially less
circumferential extent than that of the non-
overlapping portions thereof, one of said mar-
ginal portion of each pair of overlapping margi-
nal portions being offset inwardly by an amount
approximately equal to the thickness of the other
overlapping portion and such other overlapping
portion being disposed within such offset.
CARL F. ENGELHARDT.
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