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To all whom it may concern:

Be it known that I, JEFFERSON PATTEN, a
citizen of the United States, and a resident of
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Metallic Packings
for Steam- Cy]inder Pistons, of which the fol-
lowing is a specification.

The 0b10c~f of my invention, which is fully
disclosed in the following deaeuptlon and
claims, is to provide a pertecﬂ) steam-tight
metallic packing for the pistons of steam-cyl-
inders in cases where but a single ring is re-
quired by constructing the ring tormmo the
packing and combmmo it with the piston in
such a manner that the steam in the cylinder
will be admitted under the packing - ring,
which will be pressed outward against the in-
ner surface of the cylinder, and thereby in-
sure a close fit and steam-tight connection be-
tween the packing-ring and the eylinder, while
at the same time allowing for the easy move-
ment of the piston.

To enable others skilled in the art to con-
struet and use my improvement, I will pro-
ceed to describe its construction and opera-
tion by the aid of the accompanying draw-
ings, in which like letters of reference desig-
nate like or equivalent parts wherever found
throughout the several views, and in which—

Figure 1 1is a central vertical section of the
pl%ton plowded with my improved packing-
ring. Figs 2 and 3 show details in the con-
s’muetlon of said ring, and Tigs. 4, 5, and 6§
show modified forms of my 1mpr0vemont

Referring to Fig. 1 of the drawin gs, which
shows the prefem ed form of my unprovemeu’r
@ is the piston-head; 0 b, the piston or bull
ring, which in this case is made in sections;
¢, the piston-rod, and d the plate or follower,
which is secured to the head «, and by which
the piston or bull ring b or the two sections
thereof is held in place. The outer rim of the
head « is cut away, as shown,in such a man-
ner as to leave a flange, d’; o1i one side, and
within or upon this eut-away portion is placed
the bull-ring 6. The bull-ring in this form of
my improvement, as above stated, is composed
of two separate sections, each of which iscut
away on its inner face in sneh a manner as to
form when the sections are in position, as
shown, a triangular groove or cavity, b’, ex-
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tending entirely around the ring; also a sec-
ond qnmlar cavity or groove, 0"/, about one-
third the width of the first and extending in-
ward or toward the center of the piston from
the bottom of the c: avity 0’

The packing-ring ¢ is of such form in cross-
section as to exactly fill the grooves or cavi-
ties b’ and 0"/, being provided with a main or
body portion, w hlch fits w 1th1n the groove or

awtv 0, and with a flange, ¢’ formed on the
inner side or face ther eof, which closely fits
the groove 0’ in such a manner as to form a
steam-tight joint. Theside or pressure faces
of the body of the piston-ring are corrugated
or provided with a large number of small ra-
dial grooves, which are in comniunication or
coincident with similar grooves .or corruga-
tions formed on the inner faces of the body
of said ring on each side of the flange ¢/. At
a point, as g, the ring e is cut and one end
thereof is provided with a tongue, N, which is
secured thereto by rivets, as shown in dotted
lines in Fig. 3, and the other fits movably
within a slot or groove, 7/, formed in the op-
posite end of the ring. The ring e may be
made of any metallic substance preferred, and
the tongue 2 should be made of some metal
having a higher degree of expansion under
the influence of heat than that of which the
ring is composed. This is not, however, ab-
solutely necessary, as it is evident that the
parts may be made of the same material and
operate successfully. The outer edges of the
packing-ring may also be slightly beveled, as
shown in Fig. 1, and thus the friction-surface
be reduced.

My invention is not limited to the means
herein shown and described for uniting the
ends of the packing-ring, as any form of con-
nection, including the well-known lap-joints,
may be employed.

The corrugations on the sides of the body
of the ring e may be omitted and the steam
admitted to the space or corrugations beneath
the ring by means of openings or perforations
formed in the bull-ring, as shown in dotted
lines in Fig. 1. Tt is probable, however, that

-with this form of construction the said space

or corrugations would become .clogged with
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I have shown in Fig. 4 a modification of the
construetion shown in Fig. 1, in which the
groove U’ is formed in the packing ring e and
the flange e’ on the piston or bull ring, said
piston or bull ring being formed of a single
piece, and in Fig. 5 another modification, in
which the packing ring e is constructed as in
Fig. 1, the piston or bull ring consisting of a
single piece, as in Fig. 4. In each of these
modifications, however, the packing-ring e
must be made in sections, as shown in IMig. 6,
the form of connection being that shown in
Fig. 3, or any other preferred. In eylinders
where large rings are required, however, it is
evident that the ring may be made as shown
in Tig. 3 and sprung into position.

The body of the packing-ring e should be
made of such thickness that it will be held
closely and firinly by the separate connections
of the bull-ring when the latter are in place,
as shown in Fig. 1, or so as to fit closely within
the groove '/ when the form of construction
shown in Iigs. 4 and 5 is employed. This fit,
however, should not be so tight as to prevent
the easy movement of the ring under the in-
fluence of the steam-pressure Dbeneath it.
With this construction, the surface of the ring
heing corrugated, as herein shown and de-
seribed, the friction-surface on the front or
pressure sides thereof is reduced by means of
said corrugations formed . thereon. The cor-
rugations on the under or inner face of the
ring coincident with the corrugations on the
side thereof increase the elasticity of the ring,
and also the surface area of the iner face of
the ring on each side of the flange e’ and
groove U/, upon which the steam acts to cause
the expansion of the ring, whereby I am ena-
Bled to employ a ring with much greater elas-
ticity and with much less impinging-surface
and still have a perfectly steam-tight fit he-
tween the cylinder and the ring.

The operation is as follows: When the pis-
ton is making its forward or up stroke in the
direction of the arrow 7, the live steam rushes
through the corrugations at m on that side of
the ring e, down and into the corrugations on
the under or inner face thereof, and its ex-
pansive force, operating in said corrugations
and upon the entire inner face on thatside,
causes the ring to expand and forces it out-
ward against the surface of the eylinder, thus
securing a perfectly steam-tight packing. On
the reverse stroke of the piston in the direc-
tion of the arrow k,the operation is the same.
The steam is forced into the corrugations atn,
and passing into the corrugations on the under
or inner face of the ring on that side causes
its expansion as in the first instance, and this
operation or action of the parts is repeated
as long as the engine is running.  The outer
face of the bull-ring b may also be provided
with radial corrugations, as shown at o in
Figs. 1, 4, and 5, by which a free passage of
the steam to the corrugations formed upon
the packing-ring is provided.

T am aware that steam has been employed

to cause the expansion of the piston packing-
rings for steam-cylinders by admitting the
steam under thering in various ways, and also
that corrugations have been formed upon the
rings for this purpose, as shown in the United
States Letters Patent No. 384,272, granted to
me June 12, 1888; and I do not thérefore herein
claim, broadly, these features of construction.
Tt is evident, however, that corrugations might
he formed upon the side and bottom walls of
the groove within which the body of the piston-
ring e fits, and the side walls and inner faces
of said ring De left smooth or formed with
plain surfaces without departing from the
spiritof my invention. In any case, however,
the connection between the flange ¢’ and the
groove U/ must be such as to form a steam-
tight joint and prevent the passage of the
steam from one side of the packing-ring to
the other.

Having fully deseribed my invention, its
construction, and mode of operation, what 1
claim, and desive to secure by Letters Patent
of the United States, is—

1. The eombination of a piston or bull ring,
a packing-ring the hody of which fits within
a groove formed in the bull-ring, said bull-
ring and packing-ring being also provided
one with a groove, as 0”’, and the other with a
flange, as ¢/, which fits within said groove 0"/,
forming asteam-tight joint, said groove b’ and
flange ¢’ being located centrally of the inner
face of the packing-ring and occupying about
one-third of the same, steam spaces or corru-
gations on each side of said groove 0’” and
Hange ¢’ underneath the packing-ring, and
means for admitting steam to said steam
gpaces or corrugations, substantially asshown
and described.

2. The combination of a piston or bull ring
and a packing-ring the body of which fits
within a groove formed in the bull-ring, said
bullving and packing-ring being also pro-
vided one with a groove, as 0’/,and the other
with a flange, as ¢/, which fits within the
groove 0’/, forming a steam-tight joint, said
groove b7 and flange ¢’ being located cen-
trally of the inner face of the packing-ring
and occupying about omne-third of the same,
steam spaces or corrugations underneath said
ring on each side of the flange ¢’ and groove b,
and passages between the body of the packing-
ring and the bull-ring on each side thereof to
admit steam to said steam spaces or corruga-
tions, substantially as shown and described.

3. In a piston-packing, the combination of
a bull-ring and a packing-ring the body of
which fits within a grooveformed in the bull-
ring, said bull-ring and packing-ring Dbeing
also provided one with a groove, as 6/, and
the otherwith a flange, as ¢/, which fits within
the groove U/, forming a steam-tight joint,
said groove U’ and flange ¢’ being located cen-
trally of theinner face of the packing-ring and
oceupying about one-third of the same, the
side walls of said packing-ring and the inner
faces on each sideof said groove '/ and flange
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¢ being corrugated, whereby steam is ad-
mitted for the purpose of expanding the ring,
substantially as shown and described.

4. In a packing for steam-cylinder pistons,
the combination of a bull-ring formed in two
sections and a packing-ring, said bull-ring be-
ing provided with a groove within which the
body of the packing-ring fits, and a second
groove, as 0’/, within which a flange formed
on the central inner portion of the packing-
ring fits, the sides of the body of said ring
and the inner faces on each side of the flange
¢’ being corrugated, substantially as shown
and described. .

5. In a packing for steam-cylinder pistons,
the combination of a bull-ring provided with
a circumferential groove on its outer surface
and a packing-ring which fits within said
groove, sald bull-ving and groove being also
provided one with a circumferential groove
or cavity, &’’, and the other with a circumfer-
ential flange, ¢/, said flange ¢’ and groove or
cavity b”” being located centrally of the inner
face of the packing-ring and occupying about
one-third of the same, the side walls of the
body of the packing-ring and the inner faces
on each side of the groove 0’/ and the flange
e’ being corrugated, substantially as shown
and described.

6. The combination of a piston orbull ring
and a packing-ring the body of which fits
within a groove formed in the bull-ring, said
bull-ring and packing-ring being also pro-
vided one with a groove,as b/, the otherwith
a flange, as ¢/, which fits within the groove b’’,
forming a steam-tight joint, said groove 0"’
and flange e’ being located centrally of the

inner face of the packing-ring and occupying
about one-third of the same, steam spaces or
corrugations underneath said ring on each
side of the flange e’ and groove D"/, passages
between the body of the packing-ring and the
bull-ring on each side thereof to admit the
steam to said steam spaces or corrugations,
and corrugations on the outer surface of said
piston or bull ring, substantially as shown
and described.

7. The combination, with a steam piston or
bull ring provided with a groove for the re-
ception of a packing-ring, of a packing-ring
within said groove, corrugations or steam-pas-
sages for admitting steam at the side of and
underneath said ring, and corrugations on
the outer surface of the piston or bull ring,
which communicate with the corrugations or
steam-passages at the side of the packing-
ring, substantially as shown and described.

8. The combination, with a steam piston or
bull ring provided with a groove for the re-
ception of a packing-ring, of a packing-ring
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within said groove, said ring being provided -

with corrugations on its inner sideor faceand
holes or perforations through the sides of the
bull-ring for admitting steam underneath said
ring and into the spaces formed by said cor-
rugations, substantially as shown and -de-
seribed. :

Signed at New York, in the county of New
York and State of New York, this 5th day of
July, A. D. 1888. '

JEFFERSON PATTEN.

Witnesses:

DANIEL E. DELAVAN,
WiLLIAM P. EGAN.
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