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To all whom 1t may concern:

Be 1t known that 1, RoBErT ALLEN, &
subject of the King of Great Britain and lre-
land, residing at Oakdene, Kidmore Road,

5 Caversham, Oxlordshire, England, have in-
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vented certain new and useful Improve-
ments in Pistons, of which the following 1s ¢
specification.

My invention relates to pistons of the type

10 having metallic packing rings formed m two

or more parts or segments which are forced
outward or expanded against the cylhmnder
by radial chokes, gluts or wedge blocks
which choke the joints between the contigu-
ous ends of the segmental packing members.
As heretotfore constructed such packing con-
sisted of a ring of square or rectangular secc-

tion which although very eflicient in many

respects was incapable of fulfilling all re-
quirements of a perfect piston packing under

the varying conditions of working, Inas-

“much as no effective provision was made for

counteracting steam pressure on the perime-
ter of the ring, the expanding wedges or

chokes being only intended to exert sufli-

cient outward pressure on the rings to msure
a tight packing against the cylinder wall
under normal conditions of working. Ifur-
ther the rings were liable to become steam
acked through steam passing down the
side of the packing ring groove 1 the piston
head and underneath the ring.

- The object of my invention is to prevent
the packing rings from being forced 1mward
by steam or other pressure acting thereon
in the opposite direction to their expanding
wedges or chokes, as for instance when the
rings are used on piston valves and become
exposed to the steam on their peripheral

surfaces when passing over ports; also at the

same time to maintain the ring tightly
pressed against that side of thegroovencarest

 the pressure side of the piston, or against

45

both sides where required and to interpose
an effectual barrier at the joint which shall
not uncover by wear.

My invention provides an eflicient packing

for the pistons of steam engines, internal

~combustion engines, or compressors being

50

equally effective whether working with

steam, gases, air or liquids.

In the accompanying drawings Figure 1 1s
a sectional end elevation of a piston con-
structed according to this invention, the

- ks ol W Y T ——— ¢ —

G. H. and the lower half along the hne 1. J.
Fig. 2. Fig. 2 1s a sectional side elevation ot
the piston, Kigs. 3 to 5 are elevations at rnght
angles and plan respectively of a choke or
wedge piece for expanding the packing ring,
Ifigs. 6 to 8 are similar views to Ifigs. 3 to 5 ol
a choke or wedgee for expanding the comple-
mental wedeing or packing ring: I'ig. 9 1s
transverse section of the packing, Ifig. 10 1s
sectional end clevation of part of a piston
showing a sliehtly modified form of packing;
Figs. 11 and 12 are transverse sectlons
through the piston taken respectively af
r—2 and y—y Fig. 10; Figs. 10* and 11* are
similar views to Fies. 10 and 11 showing the
application of the improved packing to the
piston of an internal combustion engine.
Figs. 13 to 15 are elevations at right angles
and plan respectively of the choke or wedge
employed to expand one half of the packing
and Fies. 16 to 18 are sumilar views ol the
wedge for expanding the other or comple-
mental half of the packing.

In a practical form of my invention as ap-
plied to packing rings of piston valves, shown
1n Ifigs. 1 to 9 which valves would usually be
double ended, one of the stde faces of each
segment or hall « forming the ring 1s beveled
or inclined from the outer edge mward and
under-cut to form a space b for the reception
of a complemental wedging and locking ring
¢’ which replaces the cut avway portion of the
packing ring ¢ and {ills the groove ¢, with the
exception of a small space ¢ which 1s left be-
tween the rings ¢ « to allow adjusting for
wear If1g. 9.

Both the packing ring ¢ and its comple-
mental wedging and locking ring &' arve
formed in two or more parts or segments and
expanded by wedges or chokes d 1nterposed
between the ends of the segments. As shown
cach ring is divided into three segments, the
wedges ¢ of one packing ring being disposed
intermediate the wedges of the adjacent 1ing,
as llustrated i Fig. 1. The wedges d are
cut away at ¢’ ¢* and otherwise shaped to
conform to the sections of the segments on
which they act and are formed with hollow
stems ¢ which are inserted in radial pockets f
in the piston head, and are pressed outward
by helical springs ¢ located 1 the hollow
stems ¢, or the springs may be applied to the
chokes in any other suitable manner. The
stems ¢ of the wedges are cylindrical and a

55 upper half section being taken along the line | segment ¢’ forming a continuation of the
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stem ¢ extends up to the top ot the wedge d,
and insures a thorough closure at the joint.

Tt will be seen that the packing ring a and
its locking ring ¢’ have a wedging action one
upon the other which keeps the pELClﬂIlU' ring

tightly pressed against the side of the groove

¢ 1n the piston head. This wedging action

however does not prevent the ring from ex- ;

panding; but by forming the beveled or
wedging surtaces a* so that they make a sui-
ficiently slieht angle with the side faces «® of
the rings, the reaction between the wedging
surfaces a® 1s arranged to bear such a relation
to the pressure at the side faces ¢° of the ring
that the packing ring « 1s &utonmtlc,a,llv
locked by the wedge 11ng ¢ and prevented
from belng pr essed inward by the steam
pressure w Tien the outer face of the ring 18
exposed to such pressure when passing over
ports or the like. It will be seen that the ex-
posed outer edge of the wedge ring 1s made as
thin as poss.lble so that there is Pr ;Lctlcally no
Imward pressure exerted by the stean on the
edge of this ring.

Where the paching rings are not liable fo
be exposed to the direct pressure ot fluids on
their outer faces the inclination of the wedg-
ing surfaces between the two co-acting rings
15 only required to be such that the main ring
1s kept up against the adjacent side of its

groove 111@81)60131?6 of the direction m which

the piston 1s tr aveling. Thusthe wedge ring
may take a very simpie form. A p:«,wl{ing ol
thistype 1s shown in Iigs. 10 to 18. The two
sets of ring segm ents @ @ have co- -acting
wedge surfaces «*, and are expanded b}
wedges ¢ shaped t0 conform to the section of
their respective packing ring segments.

In internal conibustion engines wherein
considerable he"Lt/lllﬂ of the plbt()ll occurs, 1

preferably arrange the pockets 1 for the ox-

panding wedges d in such a manner that air
can cn*cuhte freely around the pockets as
shown in Figs. 10* and 11* and exercise 2

cooling action thereon.
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What I clmm and desire to secure by Let—

ters-Patent 1s:—

1. A piston packing comprising a segnen-
tal packing ring seated i1n the groove of the
piston, a seﬂmeﬂta,l wedging and locking

ring, sald ring having coopermmo inclined
meeting edges adaptbc to force the side edges
of the packing laterally against the walls of
the piston groove when acted upon by ex-
ternal pressure, and a series of spring pressed
wedges to e&pimd the packing rings radially

ag Lmst the cylinder.

In combination with a piston j T)IOVIde
1"1t11 an ::leulm ﬂmove a;nd a series of racdi-

ling pockets at the
mner wall oj_lﬁs OTO0TE, 8 P ::Lckmﬂ COMPIISING
segmental v

edmrlﬂ or loclunﬁ rings seated 1n
the groove, a1 nd a series of exXPal 1([1110 wedges
for expanding the p%hme sections mdmlly,
said wedges having holl
the pock zets of the plsbon:, and coll springs ar-
ranged in the stems ot the wedges with their
mner ends seating in the pochetb

3. In combm%tlon with a piston provided

1th &11 annulm" OTO0Ve m’ld 2, SGI‘IO% 0,‘[ 18-

inner m,ll o} 11:3 OIOQ_V@ a pa,dmlo 00111131151110
segimental w g_,dﬂnif; or locking rings seated in
the o oroove, o series of eqmnded x‘*’edges for
expandmﬁ the packing sections radially, said
wedges having hollow stems to seat 1n the
1“001{8138 of the plston and coil springs ar-
ranged 1n the stems of the wedges w ith their
inner ends seating 1n the p()ﬂhetsJ each of the
wedges having a Wedge shaped portion ex-
tending to the outer edge cf the packing and
forming a section thereof and which provides

- a closure at the joints of the paclking ring

sections.
In testimony whereof 1 have allixed my
signature, in presence of two witnesses.
ROBERT ALLEN.
-"ﬁtnesses :
H. D. Jamison,
A. NUTTING.
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