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1. 
The present invention relates to certain new 

and uiseful improvements in piston-rings, of the 
Self-expanding type and it relates more partic 
ularly to segmented flexible oil-control piston 
rings adapted for use in internal combustion en 
gines. 
An object of the invention is to provide a simple, 

inexpensive and efficient self-expanding oil-coh 
trol piston-ring for use in internal combustion 
engines, capable of conforming to any out-of 
rolindness of cylinder and which will be durable 
arid comparatively easy to manufacture. Still 
another object of the invention is a more effec 
tive oil-control ring formed of one or more strips 
of sheet steel or other suitable sheet-metal, 
formed, bent and folded to provide a pair of rela 
tively thin annular cylinder-contacting langes 
and oil-passages therebetween. 
Other objects and advantages of the present 

invention will appear from the following Specisi 
cation and accompanying drawings. 

Broadly the invention comprehends a Seg 
mented self-expanding, resilient piston-ring hay 
ing a generally continuous, axially corrugated 
band spaced. Substantially inwardly from the 
outemost périphery of the piston-ring and hav 
ing cylinder-contacting segments extending 
directly radially outwardly from the upper and 
lower terminals or loops of successive corruga 
tions, the adjoining radial marginal portions of 
adjacent cylinder-contacting segments overlap 
ping each other with the overlapping Sui 
faces generally coratiguous to each other and 
with the circumferential extent of the Over 
lapped marginal portions substantially less than 3 
the portions of 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 the corrugated band and the 
radially outwardly extending cylinder-contacting 
segments thereon, as outlined above, and the 
corrugated band of one ring-element is Spaced 
radially inwardly (from the outermost periphery 
of the piston-ring) at a greater distance than the 
corrugated band of the other ring-element and 
the two corrugated bands are arranged concen 
trically and within the other and generally con 
tiguous to each other, with the closed ends of the : 
loops in one band adjacent the open end of the 
loops in the other band, and with the cylinder 
contacting segments or extensions on the closed 
ends of the loops of the radially inliermost cor 
rugated band extending through the open ends 
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2 
of the loops of the radially outermost corrugated 
band. 
Any suitable sheet metal, such as sheet steel 

and the like may be used to form the ring of the 
present invention. 

For the purpose of illustrating the invention, 
there are shown in the accompanying drawings 
forms thereof which are at present preferred, al 
though it is to be understood that the various 
instrumentalities of which the invention con 
sists can be variously arranged and organized 
and that the invention is not limited to the pre 
cise arrangements and organizations of the in 
strumentalities as herein shown and described. 

Figure 1 represents a perspective view of a self 
expanding piston-ring formed of a single strip of 
sheet metal, constituting one embodiment of the 
present invention. 

Figure 2 represents a fragmentary top plan 
view of the ring-element of Figure 1, in its flat 
condition prior to corrugation. - 

Figure 3 represents an edge or side elevational 
view of Figure 2. 

Figure 4 represents an outer side elevational 
view of the piston ring of Figure 1. 

Figure 5 represents an inner side elevational 
view of the ring shown in Figure 1. 

Figure 6 represents a top plan view of the ring 
of Figure 1. 

Figure 7 represents a cross-section taken along 
the line 7-7 of Figure 4. 

Figure 8 represents a perspective view of a 
hiddified piston-ring composed of two corrugated 
anniilar ring-elements. 

Figure 9 represents a fragmentary top plan 
view of one of the ring elements of the embodi 
ment shown in Figure 8 (namely, the ring ele 
ment which has the outer of the two corrugated 
bands), shown in its flat condition, prior to cor 
rugation. - 

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

Figure 11 represents a fragmentary top plan 
view of the other 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 inner side elevational 
view of the pistón ring of Figure 8. 
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Figure 15 represents a cross-sectional view on 
line 5-5 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. 

Figure 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. 

Figure 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 2. 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 4, which together 
form the generally T-shaped portions f2. 
The outer circumferential edges of Sections 

4 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 4 is bent (along 
lines is 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 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 4 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 5 on alternate 
Segments 4 overlap the unbent marginal por 
tions 20 of alternate segments f4, to form the 
continuous Segmented and generally gap-less 
lower cylinder-contacting flange or edge 2 of the 
piston-ring, while the downwardly off-set mar 
ginal portions 7 on the remaining alternate 
Segments f4 overlap the unbent marginal por 
tions 22 of Such alternate segments f4 to form the 
similar upper cylinder-contacting flange or edge 
23 of the piston-ring. 
The Spaced-apart legs 3 extend generally at 
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4. 
a right angle to the band f and directly out 
wardly therefrom, and are separated by more Or 
less rectangular openings 24, from which ex 
tend the radial slots 25 formed between the 
cylinder-land-bearing segments f4. The slots 
25 are preferably wider at their inner ends than 
at their outer ends, so that when the band f 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 f4 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 
2 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 9 of the axially corrugated band f f. 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 cylinder-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 showyn 
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 cylinder-contacting fanges. 
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 3 from which the cylinder-contacting seg 
mentS 3 project directly outwardly. The seg 
ments 3 are composed of outer portions 32 con 
nected to the band by relatively short legs 33. 
The band 30, 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 32, 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 35 on alternate elements 32 are off 
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 form of oil-control ring is illustra 
ted in Sigures 11 and 12. As indicated ini Figure 
1; a flat sheet of Sitable inetal, such as a sping 

sheet-steel, is stamped or cut to the configura 
tion shown in this figure, to provide a narrow 
band 4G having cylinder-contacting segments 42 
forming parts of the T-shaped sections 43 con 
faected to the baid by relatively long legs 44, 
thus forming the relatively large rectangular 
6pening 5 and the wedge shaped slots 46. The 
T-shaped sections 43 are flat, without any off 
set marginal portions, as is illustrated in Figure 
12. The outer circlinferential edges of these 
F-shaped sections 43 are also cut of stained 
along portions of a circle of the compressed ra 
dilis of the pistonafing, which edigés are finaily 
ground on Stich radius. 
Each of the two ring-elements illustrated in 

Figures 9 and 11, respectively, is then corrugated 
in a manner similar to that described in coin- : 
nection with the ring of Figures 1 to 6, so that 
the poition of the bands 30 and 40 between the 
1égs 33 aid 4A, respectively, fein U-shaped loops 
in the respective bánds, and so as to form gen 
erally continuous corrugated bands, df Cóil hected 
U-Shiaped loops, which are alternately open at 
ÖpoSite sides. 
After the two ring-elements have been so cor 

rugated, they are intermeshed as is showi in 
Figures 13 to 16, with the corrugated band is 
radially iiiwardly or contiguous to corrugated 
said 30, withi the closed ends of the loops in 
band 49 adjacent the open ends of the loops of 
the band 39. The radial legs 44 on the band 43 
exterid radially through the opeii ends of the 
loops of the corrugated band 3 as the fa 
dially extending segments 42 of the corrugated 
bailid 4G overlap the off-set outer stiffages of the 
racially exteriding segments 32 of the corrugat 
eg band 30; thus forming generally centinuous 
aid generally gap-eSS Oil Sealing Scrapiig and 
Gotrolling cylinder-contacting fanges or edges 
47 and 48 of the piston-ring. 
The dimensions of the T-shaped sections 3: 

and 43 and the dimensions of the slots 35 and : 
46 and of the off-set marginal portions 36 and 
3 of the segments 32 are such that the mar 
ginal portions of adjacent T-shaped cylinder 
contacting segments 3 and 43 overlap each 
6ther in the manner generally indicated in Fig. 
ure 13, with the overlapped marginal portions 
having a circumferential extent less (and pref 
erably substantially less) than the non-over 
Iapped portions of these segments. The radial 
extent of the legs 44 of the T-shaped segments 
A3 are such that when the outer edge of the cor 
rugated band 40 is in contact with the inner 
edge of the corrugated band 39, the outer cit'. 
Cufferential edges of the T-shaped segrents 3 
extend outwardly just as far as the outer cir 
cumferential edges of segments 34, so that the 
outer circuimferential edges of both segments 3 
and 43 will bear against the cylinder-wall with 
geneally equal outward radial pressure when 
the ring is compressed therewithin. As shown 
particularly in Figure 16, the marginal Side 
edges 39 and 2S' of the i-shaped segments 3 
and 3, respectively, are generally radially dis 
posed. 
The flexible segmented oil-control ring thus 

formed with radial oil-drainage openings 3", 
Wherei to open axial gap is left, between Sieg 
ments at the outer periphery of the ring, thus 
reducing if not indeed eliminating blow-by be 
tween segrets. 

10 

O 

55 

75 

6 
Iti the embodiment shown in Figures 8 to 16, 

inclusive (as well as in the embodiment shown in 
Figures 17 to 24, inclusive) any given or desired 
aiotint of outward radial cylinder-contacting 
pressure between the pair of fanges and the 
cylinder-Wall (or the “unit pressure') can be 
achieved with less flexing or stressing of the 
convolutions or loops of the inner corrugated 
ring-expanding band or bands than is the case 
with the form of construction shown in Figures 

to 7 inclusive. 
Instead of the offset portions on the F-shaped 

segments of Figure 9, the T-shaped Segiments of 
Figure 11 may be appropriately offset. Instead 
of the relationship Shown in Figure 13, the T 
shaped segments 43 may be disposed interiorly 
Of the T-shaped segments 3. 
Another modified enbOdiinent of the present 

invention is shown in Figures 18 to 24, inclusive. 
This modification also comprises two ring-ele 
inierits in which the segments are intermeshed 
so as to reinforce each other and to close the 
gaps between segments of the cylinder-contact 
ing fanges. 
One ring-eleinent is shown in Figtres 18 and 

19 and the other ring-element is shown in Fig 
res 20 and 21. 
The ring element shown in Figures 18 and 19 

is similar to that shown in Figure 9, but with the 
cylinder-contacting flange segments 32 of Sone 
what greated circumferential extent, and is like 
wise provided with a relatively narrow band 3 
having at regular intervals the integral legs 33 
which carry the segments 32. The outer radial 
Cylide-eOntacting edges of the Segments 32 
are cut or Stamped with theii Outer edges as 
parts of a circle of the radius of the piston ring 
when connpressed in the cylinder. Likewise, the 
Side-edges 39 are on lines generally correspond 
ing to the radius of the ring when confired in 
the cylinder. This ring-element, is also provided 
with the relatively inarrow generally rectangular 
Openings 34 and the relatively wide inwardly ta 
pered. SotS 35. The Segrinents 32 however aire 
not provided With offset marginal portions (See 
Figure 19). 
The Second ring-element of this modification, 

shown in Figures 20 and 21, is generally similar 
to the ringineerinent Shown in Figures 1 and 2 
but with the cylinder-contacting flange segrents 
5 thereof being Småller circumferentially. The 
integral cylinder contacting segiments in 
Stead of being "Shiaped as in Figtre 11 are gehr 
erally Straight, with the outer circumferential 
edges thereof also parts of the aforesaid circle, 
and with the side-edges thereof on lines gen 
erally corresponding to radii of the ring. 
The two ring-elements shown in Figures 18 to 

21 aire Corrugated in the sane manner as de 
scribed in connection with Figures 2, 9 and 11, 
after which they formed into a circle and are 
interneshed in the nanner described in connec 
tion with the modification of Figures 8 to 16, so 
that the corrugated band 4 is disposed radially 
inWardly of and contiguous to corrugated band 
36 with the closed ends of the loops in band 40 
adjacent the open ends of the loops in band 30. 
The cylinder-contacting segments 51 on the band 
40 extend through the open ends of the loops 
in the band 30 and the outer end portions of seg 
ments 5 overlap the interior surfaces of the seg 
frients 32 of the band 39, and bridge the gaps 
therebetween to form generally continuous side 
flanges having oil sealing, scraping and control 
ling edges. 
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In this modification also, the Overlapped mar 
ginal portions of the Segments have a circumfer 
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 5 may be disposed 
exteriorly of the segments 3. 
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 circle (corresponding to the 
cylinder in which the ring is to 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 
grOOWe of the piston. 
The oil-control 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-receiv 
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 (4, 32 and 42) symmetrical in relation to 
the legs (3, 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: 

l. A Segmented Self-expanding resilient sheet 
Steel piston-ring having a pair of segmented cyl 
inder-contacting side-fanges and an intervening 
circumferentially compressible and self-expand 
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8 
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, 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-fange and the other Set of alternate fange 
Segments forming the other side-fange, 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-fanges 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 fange-Segments forming one side-fange 
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-fange 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 
iring comprising a relatively narrow axially cor 
rugated band of Successive integrally connected 
loops alternately open at opposite sides, and a 
cylinder-contacting flange-Segment 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 
fange and the other set of alternate fange-seg 
mentS forming the other side-flange, and mar 
ginal portions of the generally 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 in Wardly 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 Segimented Self-expanding resilient sheet 
Steel piston-ring having a pair of segmented cyl 
inder-contacting Side-fanges and an intervening 
circumferentially compressible and seif-expand 
ing inner portion intervening and connecting said 
fianges, 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 
out Wardly from each of the closed ends of each 
of said loops to form said side-fanges and hav 
ing generally radial side edges, one set of alter 
nate idange-segments forming one side-flange 
and the other set of alternate flange-Segments 
forming the other side-fange, and marginal por 
tions of the generally radial sides of adjacent 
flange-segments in each side-fange overlapping 
each other at the outer periphery of Such side 
fange and for some distance in Wardly therefron, 
one of said marginal portions of each pair of 
overlapping marginal portions being offset in r 
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. 

5. A segmented self-expanding resilient sheet 
steel piston-ring having a pair of segmented cyl 
inder-contacting side-fianges and an interven 
ing circumferentially compressible and Self-ex 
panding inner portion interventing and gonnegt 
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, a cylin 
der-contacting fange-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 other side-fange, and nar 
ginal portions of the sides of adjacent fange 
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 
circumferentially compressible and self-expand 
ing portion intervening said flanges, said piston 
ring comprising two nested and intermeshed 
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 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 
Segianents 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 loops of 
the two corrugated bands to form said side 
flanges and having generally radial side-edges, 
alternate flange-segments 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-fange extending 
from and being formed integrally With the other 
corrugated band, the fange-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 cylinn 
der-contacting edge portions, and marginal pore 
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 therefron. 

7. A segmented Self-expanding resilient sheet 
Steel piston-ring having a pair of segmented 
cylinder-contacting side-flanges and an inter 
Yening circumferentially compressible and Self 
expanding portion intervening said flanges, Said 
piston-ring comprising two nested and inter 
ineshed ring-eleinents each having a relatively 
narrow axially corrugated band of successive 
integrally gonnected loops alternately open at 
opposite sides, the corrugated band of one ring 
element forting an innner circumferentially 
Corp?essible intervening connection between One 
Set of alternate Segments in each of said Side 
farages and the corrugated band of the other 
ring-elerient forcing an inner circuinferentially 
compressible intervening connection between the 
other Set of alternate segments in each of Said 
Side-flanges, said two corrugated bands being dis 
possed concentirically in relation to and One With 
in the other, with the open ends of the loops of 
Qiae Corrugated band being generally in radial 
aligazinent with the closed ends of the loops of 
the other corrugated band, a cylinder-contact 
ing fange-segment integral with and extending 
radially out Wardly from each of the closed ends 
of each of the loops of the two corrugated bands 
to forii Said side-flanges and having generally 
radial Side-edges, alternate flange-segments ex 
teading from and carried by each corrugated 
khails forming parts of opposite side-fanges, 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 
flainge extending from and being formed in 
tegially 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 iianges and for some distance inwardly 
therefron, 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 
eleinent forming an inner circumferentially com 
preSSible intervening connection between one set 
of alternate Segments in each of said side-flanges 
and the corrugated band of the other ring-ele 
linent forming an inner circumferentially com 
preSSible intervening connection between the 
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 
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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 
fange-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 fange-Segments of each Side 
fange 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, 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 
nately 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 alternate 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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12 
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-fanges 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 
fange 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 fianges and for some distance 
inWardly therefrom, the overlapped portion of 
Such fange-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. 

CAR.L. E. ENGELHARDT. 
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