A. 1. WEST,
PISTON PACKING RING.
APPLIOATION FILED JUNE 30, 1910.

1,000,185, - Patented Aug. 8, 164

]




o

10

15

30

.

UNITED STATES PATENT OFFICE.

PISTON PACKING-RING,

1,000,135.

Specification of Letters Patent.

" ARTHUR J. WEST, OF BETHLEHEM, PENﬁSYLVANIA.

To dll whom @t may concern: d .

Be it known that I, Axruor J. Wesr, a
citizen of the United Stated, residing at
Bethlehem, in the county of Northampton
and State of Pennsylvania, have invented

“certain new and useful Improvements in

Piston Packing-Rings, of which the follow-
Ing is a specification.

{y present invention relates to packing
rings for. pistons and particularly to a pack-
ing ring designed for gas engines, such en-
gines, especially when of the double acting
type, requiring exceptionally thorough pack-
ing of the piston. '

Tleretofore many forms of packing ring
have been devised but most of these have
employed a keeper which was spring re-
tained and formed a portion of the packing
ring proper. The keeper was thus exposed
to the direct heat and pressure of the explo-
sions and being of small size great difliculty
was experienced in finding a metal which
at once possessed sufficicut strength for.the
service and was capable of withstanding the
heat. Cast iron kcepers continually fail in
such ‘service while bronze alloys will fuse
except when the constituents of the alloy are
most cavefully selected. Steel and wrought
iron are apt to cut the cylinder walls and
bence are unsatisfactory. IFurthermore the
pressure of the explosion being greater than
the pressure in the packing ring grooves, the
keepers are frequently blown down into the
grooves, leaving paps between the ends of the

ring: sections through which incandescent.

gases blow past the piston and ignite the com-

" Dustible mixture then present in the other

end of the eylinder. To avoid these various

+ difficnlties it is necessary to devise a form
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of keeper which is not directly subject to the
force and heat of the explosion and forms
no part of the face of the piston ring, so
that if -the kecper be blown down into the
ring groove, the vings will still prevent leak-
age past the piston.

To secure this result without. unduly in-
creasing the depth of the packing ring
grooves or requiring complicated spring

" structures undesirable in the hollow pistons
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necessarily used in large gas engines, is-the

purpose of my invention which is illustrated.

in the accompanying drawings, in which :—
Figure 1 is a side view of an arbitrary

-, form of piston shown merely to illustrate the
© 585

mode of mounting the rings, but one ring

being shown on the piston in this case; Fig.

2 is an enlarged perspective view of the ends

of two ring sections in contact; Fig. 3 is'an
enlarged perspective view of a'keeper; Fig.
4 is an enlarged perspective view of.the

spring; Fig. 5 is a perspective view of an.

entire ring section; and Fig. 6 is an end view
of the piston shown in Fig, 1 and illustrat-
ing the positions assumed by the .various
parts. . .
1 represents the piston, which for the sake
of simplicity is represented as having a sin-
gle piston ring groove 2, though obviously
more would uspally be provided. The rin
is shown as made in four sections 3, thoug
the number of such sections may vary. Each
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section is provided with a groove 4 on its -

inner face into which fits a leaf spring. 5
having its ends slightly curved as'at 6. The
ends of the sections are scarfed or lapped as
at 7 and a recess 8 is cut on the inner side
at the points of junction of the sectigns. A
keeper 9 is formed to accurately. fill ‘the re-
cess 8, this keeper having grooves 10 extend-
ing from each end toward the middle of
the keeper and forming extensions .of the
grooves 4. The rings are assembled in .the
groove 2 on the piston with the keepers in
the recesses 8 and the springs partidlly.in
the grooves 4 and terminating at each end in
the grooves 10. The springs are so formed
that they bear at their middles on the bot-
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tom of the groove 2 and at their ends 6 out- .

wardly on the keepers. The keepers are com-
paratively thin so as to lie deep 1n thie.groove
2, and when the piston is in the cylinder the
springs lie largely in the grooves 4. In this
way the keepers are so deeply located in
the grooves that danger of their being blown
down is minimized, while due to the grooves
4 in the ring sections a minimum clearance
may be allowed for the springs beneath the
rings so that there is small likelihood of
gases blowing under the rings or between
the keeper and the rings. It will be noted
that inasmuch as the springs lie in. the
grooves of both the ring sections and keep-
ers they tend to preserve accurate alinement
of such parts under all conditions.” Since
the ends of the sections overlap, the rings
are still operative even though a keeperﬂge
blown down into the groove and as the keep-
ers are not subjected to direct heat-or pres-
sure -and are of simple- form, considerable

range is allowed in the selection of material-

and cast iron may be successfully used.- The
keepers are designed not to exert a wedging
force on the ring sections but to give a direct
radial thrust. Thus any tendency to cramp
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s -ay;oided- and the “keepers may be thinner

radially than would be possible were they in-
tended to act as wedges. _
Qbviously, due to.the form of spring used
and to the groove on the ring sectionS, the
packing ring grooves may be of a compara-

© tively shallow depth and still insure that the
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-on their inner faces; a keeper lying in a re- |

keepers be always below the face of the

- groove. This is of the utmost importance in

a hollow, water cooled piston because it per-
mits a thinner piston rim and hence better
caoling. Also the groove, is of thé very

_simplest form, conducing to ease of manu-

facture. . :
Having thus described the inventjon, what-
I claim igs—" e
1. The combination of a' piston having a
packing ring. groove; a packing ring com-
posed of a %urality of sectiong having over-
lapping ends, the said sections being grooved

cess in said ring sectieps at each point of

junction; and springs lying p:

grooves in said ring sections, bearing at their

ends on the keepers and near their middles

on the bottom of the packing ring groove. -
2. The combination of a piston having a

:packing ring groove; a packing ring com-

posed of a plurality of sections having over-
lapping ends, the said sections being grooved

on their inner faces; a keeper lying in a re-

cess in said ring sections at each point of

junction; and springs lying partially in the

ﬁrooves in said ring sections, and urging said
eepers-outwardly: ot

3. The combination of a piston having a’

packing ring groove; a packing ring therein
composed of a plurality of sections having
overlapping ends, the said sections being
grooved on their inner faces; a. plurality of
keepers, one of said- keeperslying beneath
each of the ring sections where they overlap

..and bridging their line of junction, said
. " keepers having grooves forming continua-

tions of the grooves in’ adjacent ring sec-
tions; and springs lylafg partially in said
grooves in the ring sections and keepers,

~ each spring bearing atiits ends against two
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of the keepers and near its middle against
the bottom of the packing ring groove.

4. The combination of a’ piston having a
packing ring groove; a packing ring mount-
ed therein formed of sections overlapping
at - their ends and froov‘ed on their inner
faces; and springs Iocated partially in the
grooves in said sections, seated at their cen-

ters in the ring groove and arranged to urge’

said sections outwardly. _
5. /A packing ring for pistons comprising

in combination, ring sections overlapping at

their ends and grooved on their inner faces;

keepers engaging said sections adjacent their |

Ii))artially in the

"1,000,135

pointsof junction and provided with grooves
forming continuations of the grooves in ad-
jacent ring sections; and springs engaging
said keepers andlying partially in said
£TO0VeS,

6. In combination with a piston having
an annular groove formed aronnd the same;
a_packing ring mounted in. the groove, said
ring being composed.of a plurality of sec-
tions having Wverlapping ends each of said
sections being formed with a groove upon
its. inner face; a keeper located at the point
of junction of said sections, and bridging
the same; and a plurality of bow-shaped
springs one for each section, said springs
bearing at their centers upon the hottom of
the groove in ‘the. piston and having their
ends engaging the adjacent pair of keepers
and tending to-urge the same outwardly and
consequently to extend the packing.

In combination with a piston having
an annular groove formed aronnd the same;

-a.packing ring mounted in the groove, said

ring being composed of a plurality of see-

tions having overlapping ends, each of safd

sections being formed with a groove u pon its
inner, face; keepers located at the points of
junction ‘of said ‘sections, bridging the same
and having grooves extending from the ends
toward the middle of the keepers forming
extensions of the grooves in the ring sec-
tions; and a plurality of bow-shaped springs,
one for' éach section, said springs bearing at

‘their centers upon the bottom of the groove

in the piston and having rounded ends en-
gaging the grooves of the adjacent pair of
kéepers to urge the same outwardly to ex-
teng the packing. :

8. A packing ring for pistons comprising
in combination a plurality of ring sections
overlapping at their ends, said sections he-

ing grooved: on theit inner faces; kecpers:

engaging said sections benéath their point
of junction and provided with grooves cx-
tending from their ends toward their mid-

-dles, such grooves being adapted to form

extension of the grooves in the ring-sections;
and a plurality of springs arranged circum-
ferentially beneath the packing ring sec-
tions, the said springs bearing at their ends
int the grooves in the ke¢pers and lying at

‘intermediate points within the grooves in
'the ring sections whereby the springs tend

to preserve the alinement of

P 8

tions and keepers,

.

the ring sec-
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In testimony whereof I have s'ig:ned' my

name to this specification in the
two subscribing witnesses, = -

ARTHUR J.

presence of

Witnesses: .
B. A. Beennax,
J. E. PIQKARD. .

WEST.



