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7o all whom it may concern;
Be it known that I, Mecvin L. WiLcox, a
citizen of the United States, residing at

. Flint, in the connty of Genesee and State of
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Michigan, have invented certnl. new and
useful Improvements in Methods of Making
Metal Packing-Rings; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to vhich
it appertains to make and use the sare.
This invention is a methed of making
metal packing rings for use in engines and
similar machines and is especinily adapted
for the making of piston rings for internal
combustion engines. In this class of en-

gines it is of inportance that the piston

rings shall fit the cylinder accurately and
that all peints around the periphery of the
ring shall exert equal ouvtward pressure
against the eylinder. To produce this re-
sult, rings, to the making of which my im-
proved method applies, are commonly made
of cast metal and turned on the outside to a
diameter slightly Iarger than the borz of the
The ring is then bored
either eccentrically or axially, as the case
may be, the bore being slightly larger in
dizmeter than the bottom of the piston
groove in which the ring is to be used. A
ring is thus produced, assuming it to have
been bored eccentrically, that is thinnest at
the extremity of one diameter and thickest
at the other extremity of.the same diameter.
Such a ring when split at the thinnest part
will, if of uniform density and elasticity
throughout its periphery, tend to exert a
pressure against the cylinder wall approxi-
mntely equal at all points around the cir-
cumference, when sprung into place. It has
been found in practice, however, that such
rings if made of ordinary iron are seldom
of upiform density and elasticity, and if
made of alloy that imparis sufficient clas-
ticity to produce the desired resilience, the
ring is likely to be o hard as to damage the
cyhnder.

Various methods have been devised for
produsing split piston rings of variable
thickness, to impart the desired degree of
elasticity, but usually guck.methods are very
expensive, becarse of the fact that the rings
are made one at a time.

My improved method provides for the
maling of a number of rings at one opera-
tior. and insures a uniform degree of elas-
ticity and consequert even pressure against

the cylinder wal! clear around the periphery.
My mwethod also corrects any deggcts BuL
as “soft spots” in the metal of the ring,
thereby saving for use many rings that
would otherwise have to be thrown out. My
method further enables rings to be made
of gray iron or iron containing only a small
percentage of alloy, and yet to be of smaller
cross-section than would otherwise be per-
missible. The advantages of smaller cross-
section of ]piston rings for explosive engines
are, first, less rubbing area agaiust the cyl-
inder wall, second, iess outward pressure of
the ring against the cylinder wall at the
instant of explosion, because of less area
exposed to the gases at the back or inner
bore of the ring. . )

My improved method consists in the steps
set forth and claimed and the equivalents
thereof.

The accompanying drawings illustrate
diegrammatically the devices and steps em-

pl%yed.

igure 1 is & plan view of a split ring of
the kind to which my method is applicable;
Fig. 2 is o side view of the same; Fig. 3 i«
& longitudinal section of a “pot™ or shell
from waich the rings are made, the pot be-
ing mounted in a container, ready for the
a]iplicatlon of the blast of projectiles by
which the interior of the shell iz treated.

My method consists in a number of steps
which may be followed in various sequence
although T prefer the following order: First
to produce by casting or otherwise a “ pot’;
cr shell 1 open at both ends and of lerfgth
sufficient to yield any convenient number of
piston rings, sayv six or more. Second, to
shape by turning, grinding, or otherwise, the
outside surface 20 of the shell, to cylindrical
form—the outside diameter being prefer-
ably slightly larger than the bore of the
engine cylinder in which the ring is to be
used. Third, to bore the interior 3 of the
shell, the bore being slightly eccentric so as
to make the wall of the shell th'nner on one
side as at 4.. Fourth, to mount the shell in a
cylindrical container 5 that fits and supports
the outside wall of the shell. Fifth, to di-
rect against the interior surface of the shell,
s stream 6 of projectiles, as for instance,
small steel balls propelled by an air blast,
the stream being dirccted so as to succes-
sively impinge against the shell surfaces
until the entire interior area of the shell has
been uniformly treated throughout. It is
not essential that steel balls be used, or that
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. able gas may
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sir be the propelling inedium, but any suit-
used instead and any kind
of projectile that is capable of froducing a
gwoging or hammering action like that of
hard steel balls may be used. Sixth, to sever
the swaged shell fo produce a pluralitg of
piston rings (shown in Fig. 2). Seventh, to
split each ring in the ordinary way as at 7,
Kighth, to draw together the split ends of
the ring and grind or otherwise finish the

. compressed i'inE- to the proper size for the
is m
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(to a very small fraction o

eylinder, By ¢ ethod of first. producing
an cccentrically bored shell comprising a
number of rings and then swaging the en-
tire inner surface.of the shell by means of a
blast of steel balls or their equivalent,
almost perfectly uniform results as to ten-
sion are produced, and in a small fraction of
the time that would be required to swage

‘each ring separately. Since the shell is
. thinner on one side, no care need be exercised

to vary the intensity of the blows of the pro-
jectiles, thereby further increasing the speed
Handling is reduced to a
minimum, and the cost of }Jroduction is cut

the cost of pro-
ducing stmilarly shaped rings one at a time.
The intensity of the swaging action is easily
controlled by varying the %orce of the alr
blast, although once set, it requires very

“:little regulating. Another advantage of this
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method 1s that the outward pressure exerted
by the ring against the cylinder wall is prac-
tically uniform and the pressure is aboug
twenty per cent. in excess of that of the

- -ordinary ring of the same design that hay
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not been swaged as above described. Conse-
quently rings made by my method may be
twenty per cent. narrower and will exert
correspondingly smaller pressure against the

- eylinder wall &t the moment of explosion.
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‘the method as constituting the swagliln% and
shel

A considerable saving of material is also
effected by this permissible reduction in
width of the ring.

While I have described the fifth step of

the sixth step as the severing of the into
a plurality of rings, it would be “within the
scope of my invention to transpose these
steps—that is, to first sever the rings and

‘then to pilc them into the container and di-

rect the swage blast against them. I prefer,
however, to use in praciice the steps as first
enumerated. :

While I have described my improved
method as applied to the treatment of ec-

. eentrically bored rings thet are thinnest at

-the end of one diameter and thickest at the

opposite end of the same diameter, it will be
understood that the described method of

‘treating the interior surface of the shell, viz.

by a stream of projectiles, is also adaptable
to treatment of axially bored rings.

1,116,776
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Having described my invention, what I
claim and desire to secure by Letters Patent:

1. The method of tensioning packing
rings, which comprises assembling the rings
end-to-end to form & pot, and directing a
stream of loose projectiles against the entire
inzerior of the pot to swage the surface of
the bore.

2, The method- of making metal packing
rings, which consists in producing & pot or
shell of sufficient length to comprise a plu-
rality of rings, turning the exterior of said
shell to evlindrical form, eccentrically bor-
ing the interior of the shell, severing the
shell to produce a plurality of rings, as-
sembling the rings end-to-end, directing a

stream of gas-propelled projectiles agamst:

the entire interior of the assembled rings,
to swage the surface of the hore, splitting
the rings, temporarily closing the rmﬁs by
forcing their severed ends together, and fin-
ishing the exterior peripheries of the closed
rings, which comprses, producing a pet or
rings are to be used.

8. The method of making metal packing
rings, which comprises, pr
shell of sufficient length to include a plu-
rality of rings, turning the exterior of said
shell to cvlindrical form, eccentrically bor-
ing the interior of the shell, severing the
shell to produce a plurality of rings, as-
sembling the rings end-to-end, directing a
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ucing a pot or -
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stream of air-propelled hard metal balls

agrinst the entire interior of the assembled
rings to swage the surface of the bore,
sphitting the rings, temporarily closing the
rings by forcing their severed ends together,
and finishing the exterior peripheries of the
closed rings to the size of the cylinder in
which the rings are to be used. -

4. The method of tensioning packing
rings, which comprises assembling the rings
end-to-end to form a pot, directing a stream
of projectiles against the entire interior of
the pot to swage the surface of the hore,
splitting the rings, temporarily closing the
rings by forcing their severed ends together,
and finishing *he exterior peripheries of the
closed rings to the size of the cylinder in
which the rings are to be used. .

5. The method of tensioning packing
rings, which comprises assembling the rings
end-to-end to form a pot, directing a stream
of loose projectiles aguinst the entire inte-
rior of the pot to swage the surface of the
hore, end splitting the rings.

In testimony whereof, I affix my signature
in presence of two witnesses.

MELVIN L. WILCOX.
‘Witnesses:

NerLpLie M. Axeus,
Josepe V. CABPENTER.
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