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A shear seal assembly (65) has an in-
ner sleeve (66) and an outer sleeve (68) with
an elastomeric material bonded therebet-
ween. One sleeve (66, 68) has a circumferen-
tial groove (74) formed in the exposed wall
(76) thereof in which groove (74) an O-ring 86
(78) nests. The assembly is mounted bet-

ween two telescopic members (28, 38) that

have limited relative rotation. The sleeve wi- 84 /\f [

thout the groove (74) is press fit on or in one
member (28, 38) and the sleeve (68) with the 82
groove (74) will be spaced from the other
member (28, 38) so that the O-ring (78) will
extend from the groove (74) into sealing con-
tact with said other member(28, 38). Clips or
retainers (82) are provided for seating the
grooved sleeve (66, 68) to said other member
(28, 38) whereby limited relative rotation or
oscillation between the members takes place
without rupturing the elastomeric material.
The shear seal can be removed without de-
stroying the shear seal structure so that it can
be reused.
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Description

Shear Seal Assembly

Technical Field

This invention relates to shear seals and, more
particularly, to a shear seal between two members having

limited relative rotation therebetween.

Background Art

Shear seals have been known and used for a long
time. The traditional shear seals have been reasonably
effective in accomplishing their intended function of
permitting one member to rotate relative to another to a
limited degree while still effecting a seal between the
opposite sides of the shear seal. ,

U. S. Patent 3,680,924 to Robert J. Otto et al,
issued August 1, 1972, shows a shear seal for a track pin
of an endless track wherein an inner metal ring of the
seal is pressed or cemented to one link and the outer metal
ring is pressed or cemented to the other link with an
elastomeric ring bonded between the metal rings. To gain
access to the bearing requires that the elastomeric ring
be destroyed in order to remove the shear seal from its
mounting. In addition, the relative tolerances between
the metal rings and their mating surfaces must be closely
controlled.

U. S. Patent 3,218,107 to H. L. Reinsma, issued-
November 16, 1965, shows a shear seal having an inner
sleeve and an outer sleeve joined by an elastomeric ring.
The sleeves are press fitted onto a pin and into a link,
respectively, not only to provide a seal, but also to
permit limited relative rotation between the pin and the
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link. On occasion when it is necessary to remove the
shear seal, it is more than likely that the shear seal
will be damaged or destroyed in order to remove it from
its press fit seats. Once again, the relative tolerances
between the sleeves and their mating surfaces must be
closely controlled.

Disclosure of Invention

In one aspect of the present invention a shear
seal assembly is provided for sealing between two members
having limited relative rotation therebetween. The shear
seal has an inner circular element and an outer circular
element with one of said circular elements being press
fit with respect to one of said members. An elastomeric
disc is bonded between said inner circular element and
said outer circular element to permit limited relative
rotation between said circular elements. A groove is
formed in an exposed wall of the other of said circular
elements with an elastic O-ring seated in said groove
and sealing said other circular element to the other
of said members. Clips are anchored to said other
member and urge said other circular element into fixed
relationship with said other member.

The improved construction is very effective in
sealing the respective sides of the shear seal assembly
and permits the limited relative rotation between the
members. When it is desirable or necessary to remove
the shear seal, the clips are removed which free the one
member from the-other so that the members can be dis-
assembled, the seal removed and the service performed.

The seal can then be reused as desired. The use of the
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O-ring to effect the second sealing function makes it
possible to operate with much looser tolerances on
the grooved sleeve and on the surface of the member
facing the grooved sleeve in that the elastic nature
of the O-ring will accommodate for wider tolerance
variations without adversely effecting the sealing
abilities of the overall shear seal.

Brief Description of Drawings

Fig. 1 is an elevational view of a track-type
tractor embodying my invention;

Fig. 2 is an enlarged cross-sectional view
taken along the line 2-2 of Fig. 1;

Fig. 3 is a further enlarged view of the
Cross section of the shear seal of Fig. 2; and

Fig. 4 is an end view of my improved shear
seal. |

Best Mode for Carrving oOut the Invention

A tractor 10 is illustrated in Fig. 1 and in-
cludes an engine compartment 12, an operator's station
14, a track roller frame 16 supporting the track rollers
18, a track drive sprocket 20 and a. track 22 encircling
said track rollers 18 and drive sprocket 20. A trunnion
ball 24 projects from the track roller frame 16 and is
used to connect one of the arms of a C-frame (or the
like), not shown, to the tractor 10. The C—frame is
connected to a bulldozer blade, a push blade, or the
like.

As viewed in Fig. 2, the track roller frame 16
has a front wall 25 and a back wall 26 with a tubular
housing 28 being secured therebetween by end collars 30
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and 32 which are welded to said walls 25,26. The collars
30 and 32 and the housing 28 are treated hereinafter as
one member. The trunnion ball 24 is mounted on a circu-
lar plate 34 which is bolted at 36 to the collar 30.

A pivot shaft 38 is bolted at 40 to a frame 42
and projects outwardly into telescoping relationship
with the tubular housing 28. The shaft 38 has a circular
guide 44 welded on the forward end thereof. The guide
44 is surrounded by a bearing sleeve 46 which rides in
a bearing recess 48 in the housing 28. A plate 50 is
bolted to the guide 44 and overlaps the edges thereof
to retain the pivot shaft 38 from axial escape Or excess
axial movement relative to the housing 28. A cap 52 is
nested in the collar 30 and has a sealing ring 54 bear-
ing against the inside of the collar 30 to seal lubricant
in the housing 28. The end of the housing 28 inside
the collar 32 has a bearing recess 55 in which is seated
a bearing sleeve 56 which surrounds and rides on a bear-
ing surface 58 on an intermediate portion of the pivot
shaft 38. The collar 32 is undercut at 60 to provide
an outwardly facing shoulder 62 which substantially
aligns with the one axial end wall of the bearing sleeve
56.

A shear seal assembly 65 is provided between
the pivot shaft 38 and the housing 28 to provide a seal
to prevent contaminants from entering the bearing area
of the pivot shaft 38 and to prevent lubricants in the
bearing area of the shaft from escaping. At the same
time, the shear seal 65 will permit limited relative
rotation between the pivot shaft 38 and the housing 28. -
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In practice, the relative rotation or oscillation
amounts to plus or minus 3° from the unstressed position.
As is best shown in Fig. 3, the shear seal 65 comprises
an inner sleeve 66 of cylindrical shape and an outer
sleeve 68, likewise, of cylindrical shape. The sleeves
66,68 are joined by a ring or disc 70 of elastomeric
material which is characterized by elastic, rubber-like
properties, so that the ring or disc 70 will return to
its original shape when a load is removed., The material
may be any one of those classes of polymerized com-
pounds characterized by elastic, rubber-like properties,
synthetic rubber, natural rubber, or various plastics.
The ring or disc 70 is bonded in a conventional manner
to the sleeves 66,68 so as to create an integral shear
seal. The material of the ring or disc 70 is sufficient-
ly elastic as to permit relative rotation between the
sleeves 66 and 68 without shearing or disintegrating.
The inner sleeve 66 is press fit on the cylindri-
cal land 72 on the pivot shaft 38 sO as to move with the
shaft 38. The outer sleeve 68 has a groove 74 formed
in the peripheral outer exposed wall 76 in which groove
74 a seal, such as an O-ring 78, is nested. The seal
or O-ring 78 is of a size to extend outwardly beyond
the wall 76 throughout its length and to sealingly en-
gage the cylindrical land 80 formed inside the under-
cut 60 of the collar 32. IL-shaped clips 82 are fastened
to the collar 32, with each clip 82 having an attaching
portion 84 bolted at 86 to the end of the collar 32 and
a retaining'portion 88 bearing against one axial end

face 90 of the outer sleeve 68 to urge the sleeve 68 in
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secured position against the shoulder 62 in the collar
32. The ciips 82 are of a size and shape that when
fastened by bolt 86 to the collar 32, the sleeve 68
will be rigidly secured to the collar 32 and will not
rotate relative thereto. With the sleeve 66 press
fit on the shaft 38 and the sleeve 68 secured on the
housing 28 and sealed to the housing 28 by the seal
or O-ring 78, the shaft 38 and housing 28 can rotate
and/or oscillate a limited amount relative to each
other without rupturing the elastic ring or disc 70
and without breaking the seal between the opposite
sides of the shear seal 65. The elastomeric material
of the ring 70 will resist the relative rotation of the
sleeves 66,68 tending to stabilize the structure and
at the same time will distort to permit the limited
relative rotation of the sleeves 66,68 without failure.
The outside diameter of the sleeve 68 is less
than the inside diameter of the land 80 in the housing
28 so that one will move relative to the other relatively
freely. The O-ring 78 takes up the gap between the
sleeve 68 and the housing 28 so as to provide a static
seal therebetween. The O-ring 78 will slide or roll
relative to the land 80 during insertion or removal
of the shear seal 65 between the housing 28 and the
shaft 38 so that the tolerance of the outside diameter
of the sleeve 68 and the inside diameter of the land 80
are no longer critical which will reduce costs in making
the parts and at the same time improve the sealing
ability of the shear seal 65 to the housing 28 due to

the sealing characteristics of the seal or O-ring 78.
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In removing the shear seal, no damage is done to the
seal, however, at the very most, the O-ring might be
bruised or damaged and will need replacement. Normally,
O-rings are replaced when an apparatus using O-rings

is overhauled so no unexpected replacement results

from the need to poésibly replace the O~ring. The
cost of an O-ring is low and,therefore,an easy and
inexpensive item to replace. Since the outside sleeve
68 does not contact the housing 28 during installation,
the shear seal 65 can be installed without any load

or stress on the elastomeric ring thereby reducing

the possibility of damage to the shear seal during
installation. Any number of clips 82 can be used
without departing from the invention.

Industrial Applicability

My improved shear seal has application wherever
two members are relatively rotatable to a limited degree-
and where a seal is required between the environments on
the opposite sides of the seal. One such application is
between a track roller frame and a pivot shaft for a
mount for the push arms of a bulldozer blade. One
sleeve of the seal is press fit on either the shaft or
the frame with the other sleeve being spaced from the

radial part of the shaft or frame and being sealed

‘thereto by an O-ring carried by said other sleeve.

Said other sleeve is secured to said shaft or frame by
clips mounted on said shaft or frame.

Two or more shear seals may be used to protect
a critical part and still provide limited relative

rotation between the members carrying the critical part.
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The O-ring can be mounted in either the inside
or outside sleeve andican function in radial or axial
directions of the shear seai.

The shear seal 65 can be removed without
damage thereto by removing the clips 82, the plate 34,
the cap 52, and the plate 50 whereupon the pivot shéft
38 can be removed from the housing 28. The sleeve 66
of the seal 65 can be easily knocked off from the land
72 on the shaft 38 if desired. No damage results to
the seal 65 so that it can be reused as desired. Here-
tofore, in order to disengage one or the other sleeve
of the seal from either of the relatively rotatable
members, it was often necessary to force the members
axially relative to each other, using the elastomeric
ring as the force transmitting element, until one of
the sleeves broke loose from its seat. This often
damaged the elastomeric ring preventing its reuse.
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Claims

1. A shear seal assembly (65) for sealing
between two members (28,38) having limited relative
rotation therebetween, said seal assembly (65) com-
prising an inner circular means (66) and an outer
circular means (68), one of said circular means (66,
68) being secured with respect to one of said members
(28,38), a groove (74) formed in an exposed wall (76)
of the other of said circular means (66,68), an
elastic means (70) bonded between said inner circular
means (66) and said outer circular means (68) to
permit limited relative rotation between said circular
means (66,68), an elastic seal (78) seated in said
groove (74) in said other circular means (66,68)
and sealing said other circular means (66,68) to
the other of said members (28,38), and fastening means
(82) carried by said other member (28,38) and urging
said other circular means (66,68) into fixed relation-
ship with said other member (28,38).

2. A shear seal assembly (65) as claimed in
claim 1 wherein said fastening means comprises two
clips (82,82), each clip (82) having an attaching portion
(84) for anchoring to said other member (28,38) and a
retaining portion (88) bearing on said other circular
means (66,68) to retain the other circular means (66,68)

against a shoulder (62) on said other member (28,38).

3. A shear seal assembly (65) as claimed in
claim 1 wherein said inner (66) and outer (68) circular
means are cylindrically-shaped sleeves and wherein said
inner sleeve (66) is press fit on the one member (38)

and said outer sleeve (68) has said groove (74) therein.
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4. A shear seal assembly (65) for sealing
between two members (28,38) having limited relative
rotation therebetween, said seal assembly (65) com-
prising an inner cylindrically-shaped sleeve (66)
secured on one of said members {28,38), an.outer cylindri-
cally-shaped sleeve (68) having a radially disposed
circumferential groove (74) formed in the outwardly
facing wall (76) thereof, an elastic meéns (70)
bonded between said inner sleeve (66) and said outer
sleeve (68) to permit limited relative rotation between
said sleeves (66,68), an elastic seal (78) seated in
said groove (74) in said outer sleeve (68) and séaling
said outer sleeve (68) to the other of said members
(28,38), and anchoring means (82) carried by said
other member (28,38) and urging said outer sleeve
(68) into fixed relationship on said other member (28,38).

5. A shear seal assembly (65) as claimed in
claim 4 wherein said anchoring means comprises two
clips (82,82), each clip (82) having an attaching por-
tion (84) for securing to said other member (28,38)
and a retaining portion (88) bearing axially on said
outer sleeve (68) to retain the sleeve against a
shoulder (62) on said other member (28,38).

6. A shear seal assembly (65) for sealing
between a first member (28,38) and a second member (28,
38) concentricaily disposed with respect to each other,
said first and second members (28,38) having limited
relative rotation with respect to each other, said
seal (65) comprising an inner sleeve (66), an outer

sleeve (68) and elastomeric means (70) bonded to both
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of said sleeves (66,68) to permit limited relative
rotation between said sleeves (66,68), one of saigd
sleeves (66,68) being press fit to the first of said
members (28,38), the other of said sleeves (66,68)
having a groove (74) formed concentrically about the
exposed wall (76) thereof and being spaced from the
second of said members (28,38), an O-ring (78) nested
in said groove (74) and sealing said grooved sleeve
(66,68) to said second member (28,38), and means (82)
for locking said grooved sleeve (66,68) to said second
member (28,38).

7. A shear seal assembly (65) as claimed in
claim 6 wherein said means (82) for locking said grooved
sleeve (66,68) to said second member (28,38) comprises
a pair of clips (82,82), each clip (82) being secured
to said second member (28,38) and having a portion
(88) engaging said grooved sleeve (66,68) to urge said
sleeve (66,68) against an abutting surface {62) on
said second member (28,38).

8. A shear seal assembly (65) as claimed in
claim 6 wherein said first member is a pivot shaft (38),
said second member is a tubular housing (28) on a
track roller frame (16) and has an opening (60) with
a shoulder (62) facing one end thereof, and said first
member (38) extends into said opening (60) in said
second member (28) with said shear seal operatively con-
nected therebetween.




WO 81/00542 PCT/US79/00665

~12-

9. A shear seal assembly (65) as claimed in
claim 8 wherein said means (82) is a pair of clips (82)
which are secured to said second member (28) and have
portions (88) engaging said outer sleeve (68) to
urge said outer sleeve (68) into sealing engagement
with said shoulder (62) in said tubular housing (28).
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