
Nov. 12, 1940. 

SKN 

2 

3 

2,220,948 

  



Nov. 12, 1940. R. V. PATON " 2,220,943 
PISTON RING 

Filed Jai. 3, 1933 2 Sheets-Sheet 2 

E. 

  



Patented Nov. 12, 1940 

UNITED STATES 

2220,948 

PATENT orFIce 
2,220,948 

PSON RNG 

Roy V. Paton, Hagerstovn, Ind, assignor to The 
Perfect Circle Company, Hagerstovn, indi, a 
corporation of Indiana 
Application January 3, 

15 Claims. 

My invention relates to piston rings adapted 
to be mounted in the ring groove in a piston of an 
internal combustion engine havinga cylinder wall 
to be engaged by the ring, and it has to do par 
ticularly with segmental rings of the foregoing 
character adapted for reducing oil consumption. 
One of the Objects of my, invention is to pro 

vide an improved ring of the foregoing character 
Which is of simple construction, and Which is 
adapted to perform its intended functions in a 
highly eficient manner, and particularly When 
applied to pistons used in Worn cylinders. 
Another object is to provide a segmental ring 

including a pair of thin, split, ring-like steel rail 
Sections supported both radially and in axially , 
spaced relation by a split steel ring-like carrier 
section that is engaged and radially expanded to 
expand the rail sections by a spring steel ex 
pander section adapted to be mounted in the ring 
groove behind the carrier, section, the sections 
being SO constructed and arranged that the car 
rier section extends substantially throughout the 
inner edges of the rail sections and engages such 
edges over the greater portion thereof, the ex 
pander section engages only the carrier section 
and in such a Way that the spring contact area 
efective on the rail sections is increased, and the 
expanding pressure eXerted on the rail sections 
is substantially equalized throughout the circum 
ference thereOf. 
A further object is to provide ring structure of 

the foregoing character wherein the rail and car 
rier sections form an oil channel extending sub 
stantially throughout the width of the rail sec 

35 tions and opening outvardly toward the cylinder 
vall, the rail sections being supported by the car 
rier section in Such a Way that drainage of Oil 
from the ring channel through the ring structure 
takes place along (Over and under) the Opposite 

40 sides of each of the rail sections. 
Still another object is to provide a segmental 

ring including a pair of Split, thin, steel rail sec 
tions spaced apartaxially and supported radially 
by a split steel carrier section whichis interlocked 

45 vith the rail sections in such a Way that the rail 
and carrier sections expand and contract, or 
breathe, so to Speak, asa unit. 
Amore specific object is to provide a segmental 

ring structure including split, ring-liike, thin rail 
sections, a carrier section and an expander sec 
tion, the carrier section including a split, band 
like steel body portion disposed behind the rail 
sections vith its side edges engaging the inner 
edges of the rail sections and having projections. 
struck therefrom Outwardly of the ring structure 
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and upon Which the rail sections are seated to 
support the same in axially spaced relation, and 
the expander Section having Spring portions 
adapted to engage the body portion of the carrier 
section through a substantial contact area for 5 
applying expanding pressure to the rail Sections. 
Other Objects and advantages Will become ap 

parent as this description progresses and by ref 
erence to the dravings Wherein,- 

Figure 1 is a horizontal sectional view taken l0 
through the ring groove of a piston having ring 
structure embodying my invention mounted 
therein; 

Fig. 2 is an enlarged sectional view of the struc 
ture shown in Fig. 1, the same being ilustrated l? 
in position in a cylinder; 

Fig. 3 is an assembly viev of the ring struc 
ture shovnin Figs. and 2; 

Fig. 4 is a fragmental side elevational view of 
the ring structure shown in the previous figures, 20 
and further ilustrating the manner of inter 
locking certain of the ring Sections; and 

Fig. 5 is a fragmental, perspective view of a 
modified form of carrier section that may be 
employed in carrying Out my invention. 
The ring structure shown in the dravings is 

adapted to be mounted in the groove 0 (Figs. 1 
and 2) in the piston of an internal combustion 

- engine having a cylinder 2 in vhich the piston 
operates. The piston may take any suitable 30 
form and it is provided with an annular series of 
oil holes 3 leading through the piston Wall from 
the bottom of the ring groove 0 for drainage of 
oil from the latter back to the engine crank case 
(not shown). The ring structure that I have 35 
chosen to illustrate my invention is of segmental 
form and it includes a pair of rail sections 4, 
5 (Figs. 1-3), a carrier section 6 and an e:K- 
pander section . 
The rail sections and 5 (Fig. 3), vhich are 40 

of similar construction, are each formed from a 
thin steel material to a ring-like shape split at 
8 for purposes that will be well understood. 
These sections are adapted to be disposed along 
the opposite side valls of the ring groove and 45 
they are of such width that, When a piston em 
bodying the same is inserted in the cylinder 2, 
they engage the cylinder val 2 (Fig. 2) under 
some tension. The rail sections 4, 5 are sup 
ported in axially spaced position, as well as 50 
radially, by the carrier section 6, vhich Will nov 
be described. 
The carrier section 6, Which is located behind 

the rail sections 4, 5, takes the form of an an 
nular band havinga body portion 6. that is split 
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Iclaim: - 
1. Piston ring structure adapted for use in the 

ring groove in a piston of an internal combustion 
engine having a cylinder vall to be engaged by 
thering structure, which comprises apair of thin, 
Split, ring-like rail sections adapted to be mount 
ed in spaced relation adja cent the sides of the 
ring groove, a Split carrier Section havinga band 
like body portion disposed in a plane behind said 
rail sections vith its opposite edge portions seated 
against and radially supporting the inner edges 
of said rail sections, said carrier body portion 
having axially spaced portions extending there 
from between and akially supporting said rail 
sections, and an expander section disposed be 
hind Said carrier section and naving spring por 
tions engaging only the body portion of said car 
rier Section to eXpand saidrail sections, 

2. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine having a. cylinder vall to be engaged by 
theringstructure, vhich comprises apair of thin, 
split, ring-like rail sections adapted to be mount 
ed in spaced relation adja cent the sides of the 
ring groove, a split carrier section havinga, band 
like body portion disposed in a plane behind said 
rail sections vith its Opposite edge portions 
seated against and radially supporting the inner 
edges of saidrail sections, and forming vith said 
rail sections a continuous Oil channel Opening 
outvardly tovard the cylinder vall to be engaged 
and of a depth substantially equal to the vidth 
of said rail sections, said carrier body portion 
having portions ektending therefrom between and 
akially supporting said rail sections, and an ek 
pander section disposed behind said carrier sec 
tion and having spring portions engaging only 
said carrier section to ekpand saidi rail sections. 

3. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine having a cylinder vall to be engaged by 
thering structure, vhich comprises apair of thin, 
split, ring-like rail sections, a carrier section dis 
posed behind said rail sections vith its opposte 
side edges engaging the inner edges of the latter 
for radial support thereof, said carrier section 
having spaced upper and lover rovs of lugs be 
tveen its opposite side edges and extending in 
vardly betveen and supporting saidrail sections 
in axialyspaced relation adja cent the sides of the 
ring groove, and means located behind and en 
gaging said carrier section for applying radial 
expanding pressure thereto to, in turn, radially 
expand saidi rail sections. 

4. Piston ring structure adapted for use in the 
ringgroove in a piston of an internal combustion 
engine having a cylinder wall to be engaged by 
thering structure, vhich comprises apair of thin, 
split, ring-like rail sections, a carrier section of 
band-like form disposed behind saidrail sections 
vith its opposite side edges engaging the inner 
edges of the later for radial support thereof, said 
carrier section having spaced upper and lover 
annular rovs of circumferentially spaced lugs 
between its side edges and extending inwardly 
betveen and supporting said rail sections in 
axially spaced relation adja cent the sides of the 
ring groove, saidlugs being of a length less than 
theividth of said rail sections vith the lugs of 
one row staggered relative to the lugs of the other 
row, and means located behind and engaging said 
carrier section for applying radial expanding 
pressure thereto to, in turn, radially expandsaid 
rail sections. 

5. Piston ring structure adapted for use ir the 

ring groove in a piston of an internal ?ombustion 
engine having a cylinder vall to be engaged by 
thering structure, vhich comprises a, pair of thin, 
split, ring-like rail sections, a carrier section of 
band-like form disposed in a plane behindsaid 
rail Sections vith its opposite side edges engaging 
the inner edges of Said rail sections, said carrier 
section having portions of its opposite edges dis 
placed invardly, between saidi rail sections and 
engaging the adja cent faces of the laterto sup 
port themin akially Spaced relation adja cent the 
sides of the ring groove, and an expander sec 
tion engaging Only, Said carrier sections to apply 
radial ekpanding pressure thereto and, in turn, 
to saidrail sections. 

6. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine having a cylinder vall to be engaged by 
thering structure, vhich comprises apair of thin, 
split, ring-like rail sections, a carrier section of 
band-like form and of a vidth only sightly less 
than the vidth of the ring groove and disposed 
in a plane behindsaidrail sections vith its Oppo 
site side edges engaging the inner edges of Said 
rail sections, said carrier section having portions 
of its opposite edges displaced invardly, between 
saidrail sections and engaging the adja cent faces. 
of the latter to support them in akially spaced 
relation adja cent thesides of the ring groove, said 
portions being disposed in annular rovs aKially 
invard of theside edges of said carrier section a 
distance substantially equal to the thickness of 
saidrail sections, and an ekpander section engag 
ing only said carrier section substantially 
throughout the vidth thereof to apply radiale:K- 
panding pressure thereto and, in turn, to said 
rail sections. 
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7.Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine having a cylinder val to be engaged by 
the ring structure, Which comprises apair of Split, 
ring-like rail sections having outer edges adapted 
to engage the cylinder val, a, band-like carrier 
section disposed in a plane behindsaidi rail sec 
tions vith its opposite side edges engaging the 
inner edges of Said rail sections to radially sup 
port the latter and to form with said rail sec 
tions a continuous, annular. oil channel, Said car 
rier section having portions adja cent the oppo 
site edges thereof extending invardly and be 
tveen Said rail sections to support the same in 
akially spaced relation, said carrier section being 
of such vidth that it has substantially a work 
ing clearance vith respect to the Opposite sides 
of the ring groove, and Said rail supporting por 
tions being sodisposed and said.rail sections be 
ing of such thickness that said rails are sup 
ported vith substantially the same vorking.clear 
ance as Said carrier section, the arrangement be 

* ing such that oil passes from said channel to the 
back of the ring groove only along the opposite 
sides of each of Said rail sections, and an ex 
pander section engaging only said carrier section 
to apply expanding pressure thereto and to said 
rail Sections. 

8. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine having a cylinder val to be engaged by 
the ring structure, vhich comprises a pair of thin, 
Split rail sections adapted to be disposed along the 
opposite Sides of Said ring groove With a sight 
vorking clearance, a split, band-like carrier sec 
tion disposed in a plane benindi saidi rai sections 
vi its opposite side edges engaging the iner 
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4 
edges of saidrail sections to radially support the 
latter, portions eXtending from the Opposite Side 
edge portions of Said carrier Section, between said 
rail sections for axially supporting and Spacing 

5 them apart relative to thesides of the ring groove, 
Said rail Sections and that portion of the carrier 
Section, between said rail sections providing an 
imperforate-valled annular oil channel opening 
outvardly toward the cylinder wall, the arrange 
ment being such that oil can pass from said 
channel to the back of the ring groove only along 
the opposite sides of each of said rail sections, 
and an eXpander section adapted to be mounted 
in the ring groove behind said carrier section to 
engage and expand the latter and, in turn, said 
rail sections. 
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9. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine having a cylinder Wall to be engaged by 
the ring structure, which comprises a pair of thin, 
split rail sections adapted to be mounted adja 
cent the Sides of the ring groove, a split carrier 
Section having portions disposed behind and en 
gaging the inner edges of saidrail section to sup 
port the latter radially, said carricr section hav 
ing other portions extending between said rail 
sections and supporting the same in axially 
Spaced relation, an interlock element on said car 
rier Section and engaged by one of said rail sec 
tions, another interlock element on said carrier 
section and engaged by the other of saidrail scc 
tions independently of the first-mentioned inter 
lock element, said elements preventing any sub 
stantial relative circumferential movement be 
tween Said carrier and rail sections in circum 
ferential direction only, whereby al said sections 
expand and contract as a unit. 

10. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 

4o engine having a Cyinder wall to be engaged by 
the ring structure, vhich comprises a pair of thin, 
Split rail Sections adapted to be mounted adja 
cent the sides of the ring groove, a split carrier 
Section having portions disposed behind and en 

5 gaging the inner edges of saidrail section to sup 
port the latter radially, said carrier section hav 
ing other portions extending between said rail 
sections and supporting the same in axially 
Spaced relation, an interlock element on one of 

50 the split ends of Said carrier section circumferen 
tially aligned with the upper of Said rail sections 
and adapted to be abutted by the Split ends of 
such rail Section, another interlock element on 
the other split end of Said carrier section cir 

55 cumferentially aligned with the lower of said rail 
sections and adapted to be abutted by the split 
ends of such rail section, the arrangement being 
such that all said Sections are interlocked togeth 
er to expand and contract as a unit, and an eX 

60 pander section for applying expanding pressure 
to said unit. 

11. Piston ring structure adapted for use in the 
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ring groove in a piston of an internal combustion 
engine, which comprises a pair of thin rail Sec 

65 tions adapted to be mounted adja cent the Sides 
of the ring groove, each of Saidrail Sections being 
split providing free ends, a split carrier section 
having portions disposed behind and engaging the 
inner edges of Said rail Sections to Support the 

0 latter radially, said carrier section having other 
portions extending between said rail sections and 
supporting the same in axially spaced relation, 
an interlock element on said carrier Section and 
disposed betveen the free ends of one of Said rail 

5 sections, another and axially offset interlock ele 

2,220,948 
ment on said carrier section and disposed between 
the free ends of the other of Said rail sections, 
Said interlock elements preventing any Substan 
tial relative movement between said carrier and 
rail Sections in circumferential direction Only, 
Whereby all Said Sections expand and contract as 
a unit. 

12. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine, Which comprises a pair of thin, split rail 
sections adapted to be mounted adja cent the sides 
of the ring groove, a Split carrier section having 
portions disposed behind and engaging the inner 
edges of Said rail section to support the latter ra 
dially, Said carrier section having other portions 
eXtending between said rail sections and sup 
porting the same in axially spaced relation, an 
interlock element on one of the split ends of said 
carrier section circumferentially aligned vith the 
upper of Said rail sections and adapted to bedis 
posed b3tween the, split ends of such rail section, 
another interlock element on the other split end 
of Said carrier section circumferentially aligned 
With the lover of saidi rail sections and adapted 
to be disposed between the split ends of such rail 
section, the arrangement being such that all said 
sections are interlocked together to expand and 
contract as a unit. 

13. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine, Which comprises a pair of thin, split rail 
sections adapted to bemounted adja cent thesides 
of the ring groove, a split carrier section having 
portions disposed behind and engaging the inner 
edges of Said rail Sections to support the latter 
radially, Said carrier section having other por 
tions extending between said rail sections and 
Supporting the same in axially spaced relation, 
and means providing an interlock betveen said 
rail and carrier sections for preventing relative 
circumferential movement therebetveen vhich 
comprises a portion extending at substantially 
right angles from each of the split ends of said 
carrier Section, one of Said right-angular portions 
eXtending between the split ends of one of said 
rail sections and the other of said right-angular 
portions extending between the split ends of the 
Other Of Said rail Sections. 

4. Piston ring structure adapted for use in the 
ring groove in a piston of an internal combustion 
engine, Which comprises a pair of thin, split rail 
sections adapted to be mounted adja cent the 
sides of the ring groove, a split carrier section 
having portions disposed behind and engaging 
the inneredges of saidrail sections to support the 
later radially, said carrier section having other 
portions extending between saidrail sections and 
supporting the same in axially spaced relation, 
and means providing an interlock betveen said 
rail and carrier sections for preventing relative 
circumferential movement therebetween vhich 
comprises a portion eXtending at substantially 
right angls from each of the split ends of said. 
carrier Section, one of Said right-angular portions 
eXtending from one edge of said carrier section 
and terminating Short of the Other edge Of Said 
carrier Section So that it is disposed between and 
in circumferentia alignment With the Split ends 
of one of saidrail Sections and the Other of said 
right-angular portions eXtending from the Oppo 
site edge of Said carrier section and terminating 
short of the Other edge thereOf So that it is dis 
posed between and in circumferential alignment 
vith the split ends of the other of said rail sec 
tions. 
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15. Piston ring structure adapted for use in the 

ring groove in a piston of an internal combustion 
engine, vhich comprises a pair of thin, split rail 
sections adapted to bemounted adja cent thesides 
of the ring groove, a split, band-like carrier sec 
tion having portions disposed behind and engag 
ing the inner edges of saidrai sections to support 
the latter radially, said carrier section having 
other portions vith surfaces disposed axially in 
vard of the side edges of the section vhich are 
disposed between Said rail sections for support 
ing them in akially spaced relation, and another 
edgewise portionektending citvard" atsubstan 
tially right angles ateach of the split ends of said 

Sections. 

carrier section, one of said edgewise portions ek 
tending from the upper edge of Said carrier sec 
tion and terminating short of the lover edge 
thereof a distance suficient to permit the lover 
rail Section to pass the same, and the other ofisaid 
edgewise portions extending from the lover edge 
of Said carrier Section and terminating short of 
the upper edge thereof Suficiently to permit the 
upper rail Section to pass the same, Said edgevise 
portions being disposed, respectively, betveen the 
Split ends of the upper and lover of Said rai 
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