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1
SEAL ASSEMBLY

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The piston of a hydraulic actuator 1s generally provided
with a seal assembly to prevent leakage of hydraulic fluid past
the piston. Such seal assemblies often comprise a relatively
hard primary or dynamic sealing ring that 1s backed up by a
relatively softer secondary or static sealing ring. Moreover,
such seal assemblies are often provided with back up rings
made of relatively hard material, for example, polyamide.

However, a problem exists in that known back up rings are
often displaced incident to assembly of the piston into the
cylinder bore. The back up rings may be forced out of the
piston gland upon assembly with a cylinder or may fall out of
the piston gland before the piston 1s telescoped into the cyl-
inder. Moreover, known back up rings are susceptible of
improper installation in the piston gland.

The aforesaid problems are solved, 1n accordance with a
preferred constructed embodiment of the present invention,
by providing a mechanical interlock between either the pri-
mary or secondary piston sealing ring and the back up rings.
Stated 1n another manner, a locking arrangement between the
back up rings and seal elements in the form of a mechanical
interface between the back up rings and one or more sealing
clements of the piston ring assembly precludes mnadvertent
disassembly as well as improper 1nstallation of the back up
rings. The locking feature can be arranged to provide similar
benefits 1n bi-directional and uni-directional rod seal assem-

blies.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 across sectional view of a hydraulic cylinder having,
a piston provided with al assembly of the present invention;

FIG. 2 1s a cross sectional view taken along the line 2-2 of
FIG. 1;

FIG. 3 cross sectional view, similar to FIG. 2, of another
embodiment of the invention.

FIG. 4 1s across sectional view, similar to FIG. 2, of another
embodiment of the invention.

FIG. § a cross sectional view, similar to FIG. 2, of another
embodiment of the invention.

FIG. 6 a cross sectional view, similar to FIG. 2, of another
embodiment of the invention.

FIG. 7 1s across sectional view, similar to FIG. 2, of another
embodiment of the invention.

FIG. 8 1s across sectional view, stmilar to FIG. 2, of another
embodiment of the invention.

FIG. 91s across sectional view, stmilar to FIG. 2, of another
embodiment of the invention.

FIG. 10 1s a cross sectional view, similar to FIG. 2, of
another embodiment of the invention.

FIG. 11 1s a cross sectional view, similar to FIG. 2, of
another embodiment of the invention, and

FIG. 12 1s a cross sectional view, similar to FIG. 2 of yet
another embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

As seen 1 FIG. 1, a piston 20 1s slideably accepted 1n a
cylinder 22. The piston 20 1s provided with glands 24 and 26
tor the acceptance seal assemblies 28 and 30 respectively.
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In accordance with a preferred embodiment of the instant
invention, and as seen in FIG. 2, the seal assembly 28 com-
prises a dynamic or primary sealing element 32 having a
durometer of 90 on the Rockwell “M” scale, a static or sec-
ondary sealing element 34 having a durometer of 70 on the
Shore “A” scale, and a pair of back up rings 36 and 38 having
durometer of 120 on the Rockwell “M” scale.

The secondary sealing element 34 1s of T-shaped cross
section defined by a stem portion 40 and axially oppositely
extending flange portions 42 and 44. The primary sealing
clement 32 has an axial length that 1s greater than the axial
length of the stem portion 40 of the secondary sealing element
34 thereby to define a pair of locking shoulders 46 and 48
which cooperate with shoulders 50 and 52 on the back up
rings 36 and 38, respectively, to lock the back up rings 36 and
38 1n the gland 24 of the piston 20. For example, the back up
rings 36 and 38 may have annular cylindrical shoulders 50
and 52 engagable with complementary cylindrical shoulders
46 and 48 on the primary sealing element 32. Reverse assem-
bly of the back up rings 36 and 38 1s precluded by the rela-
tively larger axial thickness of the radially inner portion
thereof which will not pass the primary sealing element 32 11
incorrect assembly 1s attempted. Moreover, the square cor-
ners 34 and 56 on the back up rings 36 and 38 would interfere
with arcuate sections 58 and 59 on the static secondary seal 34
il 1ncorrect assembly 1s attempted.

In accordance with another embodiment of the instant
invention, and as seen 1n FI1G. 3, a seal assembly 60 comprises
a dynamic primary sealing element 62, a static secondary
sealing element 64, and a pair of back up rings 66 and 68.

The secondary sealing element 64 1s of T-shaped cross
section defined by a stem portion 70 and axially oppositely
extending flange portions 72 and 74. The primary sealing
clement 62 has an axial length on the radially outer surface
thereof that 1s greater then the axial length of the radially inner
surface thereof thereby to define a pair of angular locking
surfaces 76 and 78 which cooperate with complimentary
angular surfaces 80 and 82 on the back up rings 66 and 68,
respectively, to lock the back up rings 66 and 68 1n gland 24
of the piston 20.

In accordance with another embodiment of the instant
invention, and as seen 1n FI1G. 4, a seal assembly 80 comprises
a dynamic primary sealing element 82, a static secondary
sealing element 84, and a pair of back up rings 86 and 88. The
secondary sealing element 84 1s of T-shaped cross section
defined by a stem portion 90 and axially oppositely extending
flange portions 92 and 94. The primary sealing element 82 has
an axial length that 1s greater than the axial length of the stem
portion 90 of the secondary sealing element 84 thereby to
define a pair of locking shoulders 96 and 98 which cooperate
with accurate shoulders 100 and 102 on the back up rings 86
and 88 respectively, to lock the back up rings 86 and 88 1n the

gland 24 of the piston 20. It 1s to be noted that the shoulders
100 and 102 preclude reverse installation of the back up rings
86 and 88.

In accordance with the embodiment of the instant invention
seen 1 FIG. 5, a seal assembly 110 comprises a primary
sealing element 112, a secondary sealing element 114, and a
pair of back up rings 116 and 118. The secondary sealing
clement 114 1s of T-shaped cross section defined by a stem
portion 120 and axially oppositely extending tlange portions
122 and 124. The primary sealing element 112 has an axial
length that 1s greater than the axial length of the stem portion
120 of the secondary sealing element 114 thereby to define a
pair of locking shoulders 126 and 128 which cooperate with
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shoulders 130 and 132 on the back up rings 116 and 118,
respectively, to lock the back up rings 116 and 118 in the
gland 24 of the piston 20.

In the embodiment of the instant invention seen in FIG. 6,
a seal assembly 140 comprises a dynamic primary sealing
clement 142, a static secondary sealing element 144, and a
pair of back up rings 146 and 148. The secondary sealing
clement 144 1s of T-shaped cross section defined by a stem
portion 150 and axially oppositely extending tlange portions
152 and 154. The stem portion 150 of the secondary sealing
clement 144 has an axial length that 1s greater than the axial
length of the primary sealing element 142 and 1s provided
with a pair of accurate locking shoulders 156 and 158 which
cooperate with accurate recesses 160 and 162 on the back up
rings 146 and 148, respectively, to lock the back up rings 146
and 148 1n the gland 24 of the piston 20. Additionally, accu-
rate recesses 164 and 166 in the stem 150 of the secondary
clement 144, accept accurate protrusions 170 and 172 on the
back up rings 146 and 148, respectively, to augment retention
of the back up rings 146 and 148.

The embodiment of the instant invention seen in FIG. 7,
comprises a primary sealing element 180, a secondary sealing
clement 182, and a pair of back up rings 184 and 186. The
secondary sealing element 182 1s of T-shaped cross section
defined by a stem portion 188 and axially oppositely extend-
ing flange portions 190 and 192. The primary sealing element
180 has an axial length that 1s greater than the axial length of
the stem portion 188 of the secondary sealing element 182.
The stem 188 has a pair of accurate recesses 194 and 196 for
the locking acceptance of a pair of protrusions 198 and 200 on
the back up rings 184 and 186, respectively.

Asseenin FIG. 8, a seal assembly 210 comprises a primary
sealing element 212, a secondary sealing element 214, and a
pair of back up rings 216 and 218. The secondary sealing
clement 214 1s of T-shaped cross section defined by a stem
portion 220 and axially oppositely extending tlange portions
222 and 224. The primary sealing element 212 has an axial
length that 1s greater than the axial length of the stem portion
220 of the secondary sealing element 214 thereby to define a
pair of locking shoulders 226 and 228 which cooperate with
angular shoulders 230 and 232 on the back up rings 216 and
218, respectively, to lock the back up rings 216 and 218 1n the
gland 24 of the piston 20.

Asseen1n FI1G. 9, a seal assembly 240 comprises a primary
sealing element 242, a secondary sealing element 244, and a
pair of back up rings 246 and 248. The primary sealing ¢le-
ment 242 1s notched at each axial end so as to define a pair of
locking shoulders 250 and 252 which cooperate with compli-
mentary notches 254 and 256 on the back up rings 246 and
248, respectively, to lock the back up rings 246 and 250 in the
gland 24 of the piston 20.

As seen 1n FIG. 10, a seal assembly 260 comprises a pri-
mary sealing element 262, a secondary sealing element 264,
and a pair of back up rings 266 and 268. The primary sealing
element 262 has [accurate] arcuate ends 270 and 272 that
cooperate with [complimentary accurate] complementary
arcuate detents 274 and 276 1n the back up rings 266 and 268
respectively, to lock the back up rings 266, and 268 in the
gland 24 of the piston 20.

In accordance with a three piece embodiment of the instant
invention, and as seen 1n FIG. 11, a seal assembly 280 com-
prises a dynamic sealing element 282, and a pair of back up
rings 284 and 286. The sealing element 282 1s of T-shaped
cross section defined by a stem portion 288 and axially oppo-
sitely extending flange portions 290 and 292. The stem 288 of
the sealing element 282 1s provided with a pair of arcuate
grooves 294 and 296 for the acceptance of [complimentary
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accurate] complementary arcuate detents 298 and 300 on the
back up rings 284 and 286 respectively, to lock the back up
rings 284 and 286 in the gland 24 of the piston 20.

In accordance with another three piece embodiment of the
instant mvention, and as see 1n FIG. 12, a seal assembly 310
comprises a dynamic sealing element 312 and a pair of back
up rings 314 and 316. The sealing element 312 1s of T-shaped
cross section defined by a stem portion 318 and axially oppo-
sitely extending tlange portions 320 and 322. Square corners
324 and 326 on the back up rings 314 and 316, respectively,
preclude improper assembly thereof with the sealing element
312 due to interference with arcuate section 328 and 330,
respectively on the sealing element 312.

I claim:

1. A circular piston seal for acceptance 1n an annular gland
1n a piston comprising:

an annular primary sealing element of a first durometer;

a secondary sealing element of a second durometer rela-
tively lower than said first durometer disposed radially
inwardly of said primary sealing element and juxtaposed
against a radially inner wall of the gland 1n the piston;
and

a pair of axially spaced back up rings disposed on opposite
sides of said primary sealing element respectively, said
back up rings having radially inner portions, respec-
tively, spaced axially from one another a distance less
than a maximum axial dimension of said primary sealing
clement whereby said backup rings are positively locked
in the gland of said piston by said primary sealing ele-
ment.

2. The piston seal of claim 1 wherein said back up rings
have convex accurate surfaces intersecting a radially inner
face, thereot, respectively, for engagement with complimen-
tary axially spaced concave surfaces, respectively, on said
secondary sealing element.

3. The piston seal of claim 1 wherein said back up rings
have annular cylindrical shoulders engagable with compli-
mentary cylindrical shoulders on said primary sealing ele-
ment, respectively.

4. The piston seal of claim 1, wherein said secondary
sealing element includes a vadially extending stem portion
and an axially extending base portion.

5. The piston seal of claim 4, wherein said secondary
sealing element exhibits a crvoss section which is substantially
T-shaped.

6. The piston seal of claim 4, wherein said primary sealing
element exhibits an axial length which is greater than an axial
length of said radially extending stem portion of said second-
ary sealing element.

7. The piston seal of claim 4, wherein said vadially extend-
ing stem portion of said secondary seal includes a reduced
axial length portion configured to cooperatively mate with a
protrusion on each of said backup rings.

8. The piston seal of claim 7, wherein said reduced axial
length portion is located adjacent said axially extending base
portion,.

9. The piston seal of claim 1, wherein the primary sealing
element includes a reduced axial length portion configured to
cooperatively mate with a protrusion on each of said backup
yings.

10. The piston seal of claim 1, wherein each of the backup
rings exhibit an asymmetric cross section about an axis axi-
ally extending therethrough.

11. A seal assembly configured for acceptance in an annu-
lar gland comprising:

a first annular seal member configured to be in contact with

a radially inner wall of the annular gland;
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a second seal member disposed radially outwardly of the
fivst annular seal member, wherein the first annular seal
member is formed of a material of a first durometer and
the second seal member is formed of a material com-
prising a second durometer greater than the first durom-
eter; and

at least one backup ving at least partially disposed radially
inwardly of the second seal member and sized and con-
figured to be radially spaced from the vadially inner wall
of the annular gland by an axially extending flange
portion of the first annular seal member, the at least one
back up ring having an axially extending protrusion,
wherein the axially extending protrusion of the at least
one backup ving cooperatively mates with a vecess in the
first annular seal member located proximate to the
flange portion to radially lock the at least one back up
ring substantially within the gland.

12. A seal assembly configured for acceptance in an annu-

lav gland comprising:

an annular seal member including an axially extending
base portion configured to be in contact with a radially
inner wall of the annular gland and a vadially extending
stem portion, the radially extending stem portion includ-
ing a first portion exhibiting a first axial length and a
second portion exhibiting a second axial length smaller
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than the first axial length, the second portion being
located vadially inwardly from the first portion, and the
axial length of the first portion being smaller that an
axial length of the axially extending base portion;

two backup vings, each backup ving of the two backup rings

including an axially extending portion configured to
cooperatively mate with the second portion of the stem
portion of the annular seal member to radially lockeach
back up rving substantially within the gland, wherein
each backup ring exhibits an asymmetric cross section
about an axis axially extending thevethvough.

13. The seal assembly of claim 12, wherein the second
portion of the stem portion of the annular seal member
includes a first concave surface and a second axially spaced
concave surface.

14. The seal assembly of claim 13, wherein the axially
extending portion of each of the two backup vings includes a
convex surface sized and configured to cooperatively mate
with the first and second concave surfaces of the stem portion

of the annular seal member.
15. The seal assembly of claim 14, wherein the annular seal

member exhibits a cross section which is substantially

T-shaped.
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