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METEOD OF MANUFACTURING PISTON RINGS.

Application filed July 14, 1927. Serial No. 205,671, :

My invention relates to methods of manu-
facturing piston rings and move particularly
to methods of manufacturing resilient rings
such as ave used on reciprocating pistons of
internal combustion engines, air compres-
sors, steam engines, and other like devices and
which are manufactured from cast rings
which are of a predetermined out-of-round
shape. ’

This cast ring is as stated of an out-of-
round shape larger in circumference than is
the finished ring to be produced so that a sec-
tion, representing the difference in circum-
ference of the cast ring and the finished ring
may be cut from the cast ring when it is split.
Then when the ring with the section cut there-
from is closed, that is, when the two ends of
the split ring are brought together, the ring
thus formed will be a perfect circle and the
radial stress throughout the closed ring will
be approximately uniform at all points on
the circumiference of the ving and there will
be a resultant approximate uwniform radial
pressure of the ring upon the cylinder wall.
If a concentric ring was cast and then split
and no section of the ring was removed the
radial pressure of the finished ring at points
nearest the split would be substantially great-
er than at points away from the split along
the circumference of the ring. Also, if the
ring was cast in 2 circular shape and then
a section was removed the finished ring would
not be a perfect circle when closed.” :

Since the cast rings are not round it is
difficult to machine them in that shape, and
therefore, in most cases the ring castings are
split before the ring is machined and this
practice often results in great waste since
sometimes during the machining a defect will
be encountered in the ring and the ring will
have to be discarded and returned to the
foundry to be melted and recast. When this
happens the labor of splitting the vings is lost
and this labor is costly especially when the
rings are split so that the-adjacent ends form
a scarf or lap joint. ,

Several attempts have been made to ma-
chine the casting hefore it is split so that if
defects are encountered durving the machin-
ing the ring may be scrapped without losing
the cost of the splitting operation. Such at-

tempts have consisted in forcing the continu-
ous or unsplit ring into circular shape by
wedging it on the frustrum of a cone.  How-
ever, when the unsplit cast ring is forced into
circular shape by this wedging operation the
ring is distorted so that the outer and inner
faces thereof are tilted somewhat to follow
the inclination of the sides of the frustrum
of a cone since the pressure created by the

~wedging is exerted against one corner of the -

ring only. The outer and inner faces of
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the ring at their sides nearest this corner are

forced slightly outwardly into a position at

a greater radial distance from the axis of

the ring than the portions of the outer and
inner faces nearest the edge of the ring at
which no pressure is exerted.  When the cast-
ing is machined while held in circular shape
in this manner a different amount of mefal
is taken off of the outer face at different
points in its width. At points close to the
edge of the ring upon which the pressure is
exerted by the cone a comparatively great
amount of metal is taken off and at points
farther away from the edge of the ring
against which the wedging is effected less
metalis taken off.  As avesult when the ring
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has been machined it is in cross-section some-

~what wedge shape and is thinner at one side

than at the other. Consequently the ring
loses much of its efficiency and effectiveness
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to maintain compression when placed in use

in an engine, S

The objects of my invention are to provide
a method of manufacturing a piston ring
from an out-of-round pattern and more par-
ticularly to provide a method of machining
the outer face of the cast ring before it has
been split whereby the ring will be machined

to a uniform thickness thereby assuring uni-

torm radial pressure of the finished ring
when used in an engine; and to provide a
method of manufacturing a piston ring in
which the outer face of the ring is machined
before the ring is split.

My new and improved method of mannfac-

turing piston rings in its broadest senge in-
cludes easting the ring in a predetermined
out-of-round shape, then forcing the ring

into circular shape by pressure exerted

radially outward from within the ring, and
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then mfmchlmno the ring while it IS in civ cuhr
form.

One of the many forms of devices which
m‘ly be used to exert presgure radially out-

vard. LlOlll within t‘lﬂ ring to change fne
slnpe of the ring without distorting it,
shown somewhat (h‘wmmmablcahy in the ac-
companying drawings swherein similar let-
ters are used to de‘*lgnme similar parts,  Fig.
1 is a sectional view of the hmd stock of ¢e
lathe on which bhe ring is t¢ be machined;

.2 and 3 are front views of the head SLOCL
showing, respectively, the ring and coilet be-
fore pressure is exerted on the ring by ex-
panding the. collet and the ring and collet
after the collet has been exp: anded to-exert
radial pressure against the inner face of the
“ring.

Referring to the figures the collet A which
has its outer end formed by a plurality of
seginents B is carried by the ] head stocl C ot
the lathe, The lower faces of the outer ends
of the .aeovme*lts B are beveled as at D at an
angle to conform with the angle of the flare
T arranged on the outer end of ﬂlb collet
pull b‘u T. Preferably, shoulders G ave ar-
ranged on the outer sices of the segments B

Tigs

for the purpose more fully ! uﬂwnmmw dis-

closed. Any suitable means, not shown, may
be provided to move the p wl bar Flinward! iy
to expand the segments B or to niove it out-
wardly to allow the segmients to cellapse.
“The practice of my new and improved
method of manifacturing piston rings using
the device S’nown in the drawings and de-
seribed above is'as follows: The ring is first
cast in a predetermined out-of-round shape.
This east ring H is then, preferably, rough
ground on its inner {ace to remove any burrs
or other short projections which are due to
slight imperfections in the sand moid. The

_cast ving is then placed on the collet A of the

head stock of the lathe with the segments B
in collapged position. If the segments.of the
collet are provided with the shoulders G one
edge of the ring is slaced against thege shoul-
ders and the ring H will be registered in a
plane at substantm*ly right angles to the axis
“of the collet.” The pnﬂ Tbar T is then nﬁowd
inwardly so that the flare E thereon acting
against the beveled lower edges D of the seg-
ments B will'expand the seOmentq and there-
by exert pressure radially “from within the
ring against the inner. :hce thereot to £ force
the ring into circular shap

With the ring malmamocl in this position
the head stock of the lathe is turned and the
outer face of the ring is machined. “Since the
ring is forced into circular shape by a pres-
sure exerted radially from within the ring
during the mach;muo of the outer face a uni-
form amonnt of metal will be removed and
the finished ring will be of uniform thick-
ness. :
“After the machining is Pompleted the uil

inner. fa
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bar T of the collet is moved outwardly to
allow the segments of the collet to collapse
and the ring will resume its out-of-round
shape. T‘we ring is then split as described
above and is finished in ﬂle usual way.

Any one of a number of different devices

nay be uqed in the pmctlce of my improved
:nmn(‘d of manufacturing a piston ring and
the details.of the practice may be varied Swith-
in wide limits to suit different. forms of man-

ufacture without- ‘deviating from the spirit

of my invention as embodled in the claims in-
cluded below. However, in any practice of
my improved method I prefer that the pres-
sure to force the ring into circular shape be
exerted in a manner so that the ring will not
be distorted to carry one side of the 1 ring fur-

ther outwardly than-the other side of the ring.
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What T claim as new and desire to secure

by Letters Patent, is:—

1. A iethod of manufacturing n plsion
ring which includes casting 2
in a predetevmined out-of- 100nd shape; forc.
ing said continuous ring into circular shape
b*’ pressure exer fed against the zone of the in-
ner face of suid ring, and then machining

‘said ring while it is “maintained in cireular

shape.

2 A m'itmd of manufacturing a piston
ring which includes castmg' a contmuous ring
ina pl edetermined out-of-round shape, 1ouoh
grinding the inner face of said ring and then
forcing said continuous ring into circular
shape by pressure exerted radiall v outward
from Wnnm said ring against. said zone of
the inner face, and then machmmﬂr siaid ring
while it is maintained in circular shalje
3. A mothod of manufacturing a piston
ring which includes casting a continuous ring

pLedeL rmined out-of-round shape, roun oh
ormdlno the inner face of said ring, then
forcing said continuous ring into circular
shape by pressure exerted mlaiy outward
agalnst said zone of the inner face, machin-
ing said ring while it is maintained in said

cireular shape. and then splitting and finish-

ing -said ring.

commuous 11110' )
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4. A method of manufacturing a piston -

ring which includes casting a continuous ring
in a predetermined out-of- _round shape, forc-
ing sald continuous ring into circular shap

by pressure exerted md:ﬂlv outward flom

within said ring against the zone of the inner -

face thereof and then m‘lchmmo the outer
face of said ring whilé it is mamhmcd in
circular shape,

5. A method of manuhcturma a piston
ring which includes casting a contmuohs ring
in a predetermined out-of-round shape, r fmcrh
grinding the inner faceof 5&1{1 ring, dlld then

'imcmo said. continuous ring into cireular

shape by pressure exerted radhﬂly outward
from W1thl=1 said ring against the zone of the

ring Whﬂe it is maintained in circular slnpe.

thereot and then machining said .
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6. A method of manufacturing a piston
ring which includes casting a continuous ring
in a predetermined out-of-round shape, forc-
ing said continuous ring into circular shape

5 by pressure exerted radially outward from
within said ring against the zone of the inner
face thereof, machining said ring while it is

maintained in circular shape, removing said
pressure and allowing said ring to resume
said out-of-round shape, and then splitting 10
and finishing said ring.

In witness whereof I have signed my name
to the foregoing specification.

ARDEN JOHN MUMMERT.



