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1
SLACK ADJUSTER CONTAMINANT
MITIGATION DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is based upon U.S. Provisional Patent
Application Ser. No. 61/841,554 entitled “Slack Adjuster
Contaminant Mitigation Device”, filed Jul. 1, 2013, which is
hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure is directed to a slack adjuster
which automatically adjusts the slack in the brake rigging of
a railway vehicle, and further, to a slack adjuster including
a secondary interior sealing arrangement to prevent fluid,
such as water, and contaminants from entering into and
accumulating in the critical operating area of the slack
adjuster which could interfere with the operation of the slack
adjuster.

Description of Related Art

Slack adjuster assemblies have been employed in brake
riggings to compensate for slack caused by wear induced in
the brake pads, wheels, and other components in brake
rigging during repeated braking applications. By controlling
this slack, the brake piston travel is automatically main-
tained at the correct length to ensure maximum efficiency in
the brake system. The slack adjuster is also used to auto-
matically adjust the slack in the brake rigging for various
other reasons. One reason is to maintain the brake cylinder
piston rod travel distance within a prescribed limit, which is
of particular importance in present day higher speed opera-
tions. In addition, today’s trains have a greater number of
cars due to better locomotive equipment. For these reasons,
it is important that the piston rod travel of the brake cylinder
be maintained at a relatively close tolerance in order to
properly balance the fluid pressure, usually air, in the fluid
cylinder with that in the reservoir. Another important reason
is that the slack adjusters will provide a substantially more
uniform braking force to be applied to each set of wheels on
each car making up a train.

One example of a slack adjuster that is used in a wide
variety of railway applications is a double-acting compres-
sion-type slack adjuster, which is described in U.S. Pat. No.
4,662,485 and incorporated herein by reference. This slack
adjuster assembly includes an elongated hollow housing
member restrained against rotation and pivotally connect-
able at a first end thereof to a brake rigging. An elongated
rod member, which is restrained against rotation and pivot-
ally connectable at a first end thereof to the brake rigging, is
provided within this housing and has at least a threaded
portion adjacent a second end thereof. The threaded portion
of the rod member extends into and is reciprocally movable
within the housing through a second end of the housing. A
positioning means, such as a cone lock nut located within a
cone nut housing portion, movable between respective first
abutting engagement, disengagement, and second abutting
engagement positions, is threadably engaged with the
threaded portion of the rod member intermediate said ends
thereof. The cone lock nut rotates about the threaded portion
of the rod member when in the disengaged position thereby
changing the length of the slack adjuster assembly by
changing the relative longitudinal position between the
housing and the rod member. A pair of opposite facing
abutment surfaces positioned within a portion of the housing
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and a pair of opposed abutting surfaces carried by the cone
lock nut for engaging respective adjacent surfaces to resist
rotation of the cone lock nut about the rod member when the
cone lock nut is in one of the respective abutting engagement
positions thereby retarding the change in relative longitudi-
nal position between the housing and the rod member are
provided. A first urging means is positioned between the
cone lock nut and an abutment surface carried by the rod
member for urging the cone lock nut into the disengaged
position. A second urging means is positioned between the
first end of the housing and the cone lock nut for overcoming
a force applied by the first urging means and for urging the
cone lock nut into the first abutting relationship position. An
overtravel control means located within an overtravel con-
trol housing is positioned to reciprocally move in a longi-
tudinal direction adjacent the first end of the housing and is
engageable with the second urging means for reducing the
force applied by the second urging means to less than the
force applied by the first urging means, thereby allowing the
cone lock nut to move to the disengaged position. An
overtravel control actuating means is positioned to engage
the overtravel control means for actuating the overtravel
control means in response to the travel distance of a brake
cylinder piston connected to the brake rigging.

Other examples of slack adjusters include the Universal
Model 2300-DJ, owned by the assignee of the present
application, Ellcon National Model D-2000, and New York
Air Brake Model KDR-482-E.

During use of the brake rigging the slack adjuster is
exposed to various environmental conditions, including con-
ditions where the slack adjuster is exposed to large amounts
of fluid, such as water. This water and other contaminants
from the environment can accumulate and become trapped
within the critical operating area and near critical compo-
nents of the slack adjuster, which can compromise the
functioning of the slack adjuster. The exposure to water can
be problematic especially when the outdoor temperature
reaches the freezing point and water located on or within the
critical operating components freeze up. In one example,
such as in the Universal Model 2300-DJ, the critical oper-
ating area includes the cone nut, bearing race assembly, and
the conical spring, all of which operate together to allow the
slack adjuster to adjust the brake rigging of the railcars as
needed. It can be appreciated that different slack adjuster
designs may include additional and/or other components
within the critical operating area.

Some slack adjuster designs include a wiper seal located
within the overtravel control housing with the intended
purpose of preventing all water from entering into the slack
adjuster. However, when a slack adjuster is exposed to large
amounts of water, this wiper seal can fail to block all of the
water from entering into the critical operating area of the
slack adjuster. Thus, in these instances, water and contami-
nates may enter into the critical operating area and delete-
riously effect the components located therein, resulting in
faulty operation of the slack adjuster. Accordingly, there is
a need in the art to secure and seal the critical operating area
to maintain optimal operation of the critical operating com-
ponents of the slack adjuster by preventing accumulation of
water and contaminants near the critical areas of the slack
adjuster. The system for preventing this accumulation of
water and protecting the critical operating area from con-
taminants must be adaptable to all slack adjusters and
orientations of installation, such that the slack adjuster can
be used in a wide array of environmental conditions.

SUMMARY OF THE INVENTION

In accordance with one embodiment, a contaminant miti-
gation device is provided for use with a slack adjuster for a
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railway brake rigging to protect the critical operating area of
the slack adjuster. The critical operating area of a slack
adjuster includes the components that are configured to
operate together to adjust the brake rigging. A slack adjuster
typically includes a main housing portion, a cone nut hous-
ing portion enclosing the critical operating area of the slack
adjuster, and an overtravel housing portion. The contaminant
mitigation device includes a sealing system configured for
cooperating with at least one of the main housing portion,
cone nut housing portion, and overtravel housing portion to
seal the critical operating area against entrance of fluid
and/or contaminants therein or to at least reduce the expo-
sure of this area to fluid and/or contaminants.

According to one design, the critical operating area can
include the cone nut, at least one bearing race assembly, and
a conical spring which are configured to cooperate together
to change a length of the slack adjuster by changing a
relative longitudinal position between the main housing
portion and a rod member located within the main housing
portion. The cone nut housing portion is positioned between
the overtravel housing portion and the main housing portion.
The cone nut housing portion can include a first end posi-
tioned adjacent to the overtravel housing portion and a
second end positioned adjacent to the main housing portion
and the sealing system includes a sealing member config-
ured for cooperating with at least one of the first and second
ends of the cone nut housing portion.

According to one embodiment, the sealing member can be
an O-ring and/or a sealing material associated with the first
end of the cone nut housing portion. The slack adjuster can
include a rod guide having threads configured for cooper-
ating with threads located at the first end of the cone nut
housing portion and the sealing member forms an interactive
seal between the threads of the rod guide and the threads of
the cone nut housing portion preventing fluid and/or con-
taminants from entering the cone nut housing portion
through the cooperating threads.

The slack adjuster can also include a rod guide and at least
one trigger pin located within an aperture in the rod guide
wherein at least a portion of the rod guide and the trigger pin
are associated with the first end of the cone nut housing
portion. According to another design, the sealing system can
include at least one O-ring associated with the at least one
trigger pin to prevent fluid and/or contaminants from enter-
ing the cone nut housing portion through the aperture in the
rod guide.

According to still another design, the sealing member can
be at least one of an O-ring and/or a sealing material
associated with the second end of the cone nut housing
portion. The slack adjuster can include a conical spring and
a conical spring seat associated with the second end of the
cone nut housing portion. In this design, the sealing member
cooperates with the conical spring and/or the conical spring
seat such that during assembly of the main housing portion
to the cone nut housing portion, the sealing material
becomes compressed to seal the second end of the cone nut
housing portion against the entrance of fluid and/or con-
taminants. According to one embodiment, the conical spring
seat can be a rubberized washer that functions as the sealing
member.

It can be appreciated that any or all of the sealing
members discussed above can be used separately or cumu-
latively in any combination as needed to protect the critical
operating area of the slack adjuster. Accordingly, in accor-
dance with another embodiment, the cone nut housing
portion is positioned between the overtravel housing portion
and the main housing portion and the cone nut housing
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portion includes a first end positioned adjacent to the over-
travel housing portion and a second end positioned adjacent
to the main housing portion and the sealing system is
configured to reduce and/or prevent the critical operating
area of the slack adjuster from contacting fluids and/or
contaminants. The sealing system can include at least one or
more of a sealing member positioned between a threaded
engagement between a rod guide and the first end of the cone
nut housing portion, at least one sealing member associated
with each of a trigger pin positioned within the rod guide,
and/or a sealing member associated with a conical spring or
conical spring seat member located at the second end of the
cone nut housing portion. The sealing system can include
sealing members located at a first end and a second end of
the cone nut housing portion and the sealing members can be
any of gaskets, O-rings, rubber sealant material, adhesive
sealing compound, and the like.

The overtravel housing can include a drainage system for
draining any fluid and/or contaminants that accumulate
within the overtravel housing. The overtravel housing can
include multiple components or can be a one-piece member.
The drainage system can include at least one aperture
extending through a sidewall portion of the overtravel
housing. The aperture can include at least one of a remov-
able plug, such as a low-profile button-shaped plug, a
one-way valve, and a removable patch for plugging or
covering the aperture. At least the plug and the patch are
configured for removal from the aperture to enable drainage
of the fluids and/or contaminants from the overtravel hous-
ing.

One example of a slack adjuster that can include the
contaminant mitigation device is a double-acting tension
actuatable slack adjuster. The double-acting slack adjuster
includes an elongated hollow cylindrical housing member
which is restrained against rotation and pivotally connect-
able at a first end thereof. The elongated hollow cylindrical
housing includes a main housing portion, a cone nut housing
portion, and a overtravel housing portion. The slack adjuster
also includes an elongated rod member which is restrained
against rotation and pivotally connectable at a first end
thereof. At least a portion of the rod member is threaded and
this threaded portion extends into the housing member
through a second end of the housing member. The slack
adjuster further includes a cone lock nut located within the
cone nut housing portion and threadedly engaged with the
threaded portion of the rod member intermediate a first and
second end thereof. This cone lock nut is axially movable for
rotating about the threaded portion of the rod member to
change the length of the slack adjuster assembly by chang-
ing the relative longitudinal position between the housing
member and the rod member. At least a first spring is
provided for urging the cone lock nut into a first position
with respect to the housing member and a second spring is
provided in the overtravel housing portion for overcoming a
force applied by the first spring and for urging the cone lock
nut into a second position. The sealing system is configured
for cooperating with at least one of the main housing
portion, cone nut housing portion, and overtravel housing
portion to seal the cone nut housing portion against entrance
of fluid and/or contaminants therein to prevent this fluid
and/or contaminants from interfering with the operation of
the components in the critical operating area of the slack
adjuster.

The sealing system can include at least one of a sealing
member positioned between a threaded engagement
between the rod guide and the first end of the cone nut
housing portion; at least one sealing member associated with
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each of a trigger pin positioned within the rod guide; and/or
a sealing member associated with a conical spring or conical
spring seat member located at the second end of the cone nut
housing portion. The slack adjuster can also include a
drainage system configured for cooperation with said elon-
gated hollow cylindrical housing.

In accordance with another embodiment, a slack adjuster
for a railway brake rigging includes a main housing portion,
a cone nut housing portion enclosing a critical operating area
of the slack adjuster, and an overtravel housing portion. The
cone nut housing portion can be positioned between the
overtravel housing portion and the main housing portion.
The cone nut housing portion can include a first end posi-
tioned adjacent to the overtravel housing portion and a
second end positioned adjacent to the main housing portion.
The slack adjuster also includes a sealing system configured
for reducing or preventing the critical operating area from
contact with fluids and/or contaminants. The sealing system
includes at least one of a sealing member positioned
between a threaded engagement between the rod guide and
the first end of the cone nut housing portion, at least one
sealing member associated with each of a trigger pin posi-
tioned within the rod guide, and/or a sealing member asso-
ciated with a conical spring or conical spring seat member
located at the second end of the cone nut housing portion.

The slack adjuster can also include a drainage system
configured for cooperation with at least one of the main
housing portion, cone nut housing portion, and overtravel
housing portion.

In accordance with yet another embodiment, a method is
provided for sealing a critical operating area of a slack
adjuster for a railway vehicle for a railway brake rigging
wherein the slack adjuster includes a main housing portion,
a cone nut housing portion enclosing the critical operating
area of the slack adjuster, and an overtravel housing portion.
The method includes providing a sealing system configured
to cooperate with at least one of the main housing portion,
the cone nut housing portion, and the overtravel housing
portion to seal the critical operating area against entrance of
fluid and/or contaminants therein or to at least reduce the
exposure of this area to fluid and/or contaminants.

The method of providing the sealing system can include
at least one of positioning a sealing member between a
threaded engagement between the rod guide and the first end
of the cone nut housing portion, associating at least one
sealing member with each of a trigger pin positioned within
the rod guide, and/or associating a sealing member with a
conical spring or conical spring seat member located at the
second end of the cone nut housing portion. The method can
also include providing at least one aperture through a
sidewall portion of the overtravel housing portion to enable
drainage of fluid and/or contaminants. A removable plug,
such as a low-profile button-shaped plug, one-way valve, or
a removable patch can be provided in or on the at least one
aperture.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a double acting automatic
slack adjuster for use with a brake rigging for which a
contaminant mitigation device can be used in accordance
with one embodiment;

FIG. 2 is an expanded perspective view of the slack
adjuster of FIG. 1, including the contaminant mitigation
device;
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FIG. 3A is a partial cross-sectional view of the slack
adjuster of FIG. 1, including the contaminant mitigation
device;

FIG. 3B is a cross-sectional view of detail B of FIG. 3A,
showing the critical operating area of the slack adjuster
including the contaminant mitigation device;

FIG. 3C is a front elevation view of a rubberized washer/
spring seat according to one embodiment which can be used
with the contaminant mitigation device of FIG. 3A;

FIG. 3D is a cross-sectional side view of the rubberized
washer/spring seat taken along line D-D of FIG. 3C;

FIG. 3E is a cross-sectional view of detail E of FIG. 3D;

FIG. 4 is a perspective view of the contaminant mitigation
device of FIG. 1,

FIG. 5 is an expanded, perspective view of a slack
adjuster, including the contaminant mitigation device of
FIG. 1 in accordance with another embodiment;

FIG. 6A is a perspective view of a drainage system
including a one-piece overtravel housing member, which
can be used in the contaminant mitigation device of FIG. 3B
in accordance with another embodiment; and

FIG. 6B is a cross-sectional side view of the drainage
system of FIG. 6A.

DETAILED DESCRIPTION OF THE
INVENTION

For purposes of the description hereinafter, the terms
“upper”, “lower”, “right”, “left”, “vertical”, “horizontal”,
“top”, “bottom”, “lateral”, “longitudinal”, and derivatives
thereof shall relate to the invention as it is oriented in the
drawing figures. However, it is to be understood that the
invention may assume various alternative variations, except
where expressly specified to the contrary. It is also to be
understood that the specific devices illustrated in the
attached drawings, and described in the following specifi-
cation, are simply exemplary embodiments of the invention.
Hence, specific dimensions and other physical characteris-
tics related to the embodiments disclosed herein are not to be
considered as limiting.

Reference is now made to FIGS. 1 and 2 which show a
double-acting slack adjuster, generally indicated as 10, for
use in a railway vehicle brake linkage, not shown, to
automatically adjust the slack within the brake linkage
caused by wear induced in the brake pads, wheels, and other
components in the brake rigging during repeated braking
applications. The slack adjuster includes a contaminant
mitigation system, generally indicated as 65 in FIGS. 2, 4,
and 5, configured for preventing and/or reducing the amount
of fluid and/or contaminants coming into contact with the
slack adjuster critical operating area, generally indicated as
70 in FIGS. 3A and 3B. The slack adjuster critical operating
area 70 is defined in detail below, but generally refers to the
area including the components which operate together to
adjust the brake rigging of the railcars as needed.

Referring back to FIGS. 1-2, the slack adjuster 10
includes an elongated hollow cylindrical housing member
12 which is restrained against rotation and pivotally con-
nectable at a first end 15 thereof to the brake rigging with a
front jaw 16 and pivotally connectable at a second end 17
thereof to the brake rigging with a rear jaw 18. The second
end 17 of the housing member 12 includes a cap 17a and a
seal 17b. The first end 15 of the housing member 12 also
includes a control rod 19. The elongated cylindrical housing
member 12 includes main housing portion 20, a cone nut
housing portion 22, and an overtravel housing portion 24.
An elongated rod member 26 is positioned for reciprocal
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movement within the housing member 12 through the sec-
ond end 17 of the housing member 12. The rod member 26
is restrained against rotation and pivotally connectable at a
first end 28 thereof to the railway brake rigging by the rear
jaw 18. The rod member has a threaded portion 30 adjacent
a second end 32 that extends into the housing member 12
and through the second end 17 of the housing member 12.

With continuing reference to FIGS. 1 and 2 and with
reference to FIGS. 3A and 3B, the slack adjuster 10 includes
a critical operating area 70 which is shown by portion “B”
in FIG. 3A. This critical operating area 70 includes the
components of the slack adjuster 10 which operate together
to adjust the brake rigging. One example of a critical
operating area is shown in FIGS. 3A and 3B and includes a
positioning member, such as a cone lock nut 72 that is
located within the cone nut housing portion 22 and thread-
edly engaged with the threaded portion 30 of the elongated
rod 26. The cone lock nut 72 rotates about the threaded
portion 30 of the elongated rod 26 between respective first
abutting engagement, disengagement, and second abutting
engagement positions to change the length of the slack
adjuster 10 by changing the relative longitudinal positions
between the housing member 12 and the elongated rod 26.

As shown in FIG. 2, the slack adjuster 10 also includes a
first urging assembly which can include at least one main or
first spring 34, an additional spring 36, located within a
spring cup 38, and a conical spring 74, located within the
critical operating area 70 for urging the cone lock nut 72 into
a first position, such as a disengaged position, with respect
to the housing member 12. The conical spring 74 can be
caged between the cone lock nut 72 and a conical spring seat
76. It can be appreciated that the first and/or second springs
34, 36 can be replaced with other types of urging members,
including fluid operated cylinders such as pneumatic or
hydraulic cylinders.

With continuing reference to FIG. 2, a second urging
assembly is also provided which, according to one embodi-
ment, can include a second spring or overtravel spring 40
located within an overtravel spring housing 41. The over-
travel spring is stronger than the first or main spring 34 so
as to overcome the force applied by the first or main spring
34 and, therefore, urge the cone lock nut 72 into a second
position. It can also be appreciated that, like the first urging
assembly, other types of urging members, such as fluid
operated cylinders may be used in place of the overtravel
spring 40.

The overtravel housing portion 24 can also include a rod
guide 42 threaded at a first end 42a and a second end 426 and
configured for cooperating with the elongated rod 26 and
overtravel spring 40. An overtravel sleeve 44 can be pro-
vided between at least a portion of the rod guide 42 and the
overtravel spring 40. One or more washers 46 can be
provided within the overtravel housing portion 24.

Other components located at the front end of the slack
adjuster 10 includes an overtravel sliding collar 48, an
overtravel control ring swaging 50, and a machined tube 52.
A wiper seal 54 and a retaining ring 56 may also be provided
at this front end. Prior to the present disclosure, previous
slack adjuster designs relied upon this wiper seal 54 to
prevent water and contaminants from entering through the
front of the slack adjuster 10 and into the critical operating
area 70 of the slack adjuster 10. However, in situations
where the slack adjuster is exposed to a large amount of
water, this wiper seal 54 may be insufficient to prevent the
entrance of water and/or contaminants from entering into the
critical operating area 70 and causing operational problems
with the components located therein which operate together
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to adjust the brake rigging of the railcar. The operational
problems can occur if dirt or other foreign objects become
trapped between these moving components or if any accu-
mulated water surrounding the components freezes, which
would inhibit and/or otherwise prevent normal movement of
the components with respect to one another.

Referring in particular to FIGS. 3A and 3B, in addition to
the cone lock nut 72, conical spring 74, and conical spring
seat 76, the critical operating area 70 includes bearing
assemblies, generally indicated as 78 in FIG. 2, including a
bearing 80 cooperating with race 82, which are located on
both sides of the cone lock nut 72. Also included in the
critical operating area 70 is one or more trigger pins 84
located within apertures 86 extending into the first end 42a
of the rod guide 42, a retaining ring 88, an overtravel
housing portion seal 90, and a front cone 91.

The present disclosure is further directed to a contaminant
mitigation device, generally indicated as 65 in FIG. 4 that
includes a sealing system configured for cooperating with at
least one of the main housing portion 20, cone nut housing
portion 22, and/or the overtravel housing portion 24 to
prevent and/or seal the cone nut housing portion against
entrance of fluid and/or contaminants therein.

In operation, the cone lock nut 72, the bearing assemblies
78, and the conical spring 74 cooperate together to change
a length of the slack adjuster 10 by changing a relative
longitudinal position between the main housing portion 20
and the elongated rod 26 located within the main housing
portion 20. The cone nut housing portion 22 is positioned
between the overtravel housing portion 24 and the main
housing portion 20. The cone nut housing portion includes
a first end 22a positioned adjacent to the overtravel housing
portion 24 and a second end 225 positioned adjacent to the
main housing portion 20. As shown in FIG. 2, the cone nut
housing portion 22 can include a retaining ring 58, a collet
60, and a washer 62. The first end 22a and the second end
22b can include threads 22¢, 22d, respectively, that are
configured to cooperate with threads on the main housing
portion 20.

Referring in particular to FIGS. 3A, 3B, and 4, according
to one embodiment, the sealing system can include a sealing
member 23 configured for cooperating with at least one of
the first end 22a and the second end 224 of the cone nut
housing portion. According to one design, the sealing mem-
ber 23 can comprise an O-ring and/or a sealing material
associated with the first end 224 of the cone nut housing
portion 22. It can be appreciated that the sealing members
can be any known sealing members including gaskets,
O-rings, rubber sealant material, adhesive sealing com-
pound, and the like.

According to another design, the sealing member 23 can
cooperate with the threads 42¢ located at the first end 42a of
the rod guide 42 which interengage with the threads 22¢
located at the first end 22a of the cone nut housing portion
22. According to one design, a thread locking sealing
material such as Loctite® can be positioned around the
threads 42¢ of the rod guide 42. In this design, the sealing
member 23 forms an interactive seal between the threads
42c¢ of the rod guide and the threads 22¢ at the first end 22a
of the cone nut housing portion to prevent fluid and/or
contaminants from entering the cone nut housing portion 22
through the cooperating threads 22c¢, 42¢.

The first end 42a of the rod guide 42 can include at least
one trigger pin 84 located within an aperture 86 in the first
end 42a of the rod guide 42. The slack adjuster 10 can
include a plurality of trigger pins 84, each of which are
located within an aperture 86 in the first end 42a of the rod
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guide. According to yet another design, the sealing system
can include at least one O-ring 92, or multiple O-rings, as
needed, associated with a body portion 94 of the at least one
trigger pin 84 to prevent fluid and/or contaminants from
entering the cone nut housing portion 22 through the aper-
ture 86 in the rod guide 42. It can be appreciated that the
O-ring can be formed from any well-known materials such
as ethylene propylene diene monomer (EPDM), nitrile,
fluoroelastomers such as Viton® or FKM (fluoroelasto-
mers), silicone and the like.

In addition to, or alternatively to, the sealing members
discussed above, the sealing system can include either an
O-ring, gasket, or sealing material, generally indicated as 96
in Fib. 3B, associated with the second end 2254 of the cone
nut housing portion 22. According to one design, this O-ring
or sealing material can cooperate with the conical spring 74
or the conical spring seat 76 such that during assembly of the
main housing portion 20 to the cone nut housing portion 22,
the sealing material becomes compressed and/or flattened to
activate in this area and to seal the second end 224 of the
cone nut housing portion 22 against the entrance of fluid
and/or contaminants. This rubber gasket/O-ring or sealing
material on the conical spring seat 76 can be used in any of
these locations as long as it is dimensioned correctly.

According to one embodiment, as shown in FIGS. 3C-3E,
the conical spring seat 176 can comprise a rubberized
washer having a metal core 177 covered by a sealing
material 179. The sealing material 179 can be any known
rubber material. One example of sealing material is Nitrile
rubber. As shown in FIG. 3D, the sealing material can fully
enclose the core 177. The edge portion 181 of the conical
spring seat 176 also includes the sealing material 179 and
when the conical spring seat 176 is positioned in the slack
adjuster 10, this edge portion 181 is located at the intersec-
tion between the conical spring seat 176 and the cone nut
housing portion 22.

Reference is now made to FIG. 5 which shows an
expanded perspective view of a slack adjuster 10, including
the contaminant mitigation device 65 in accordance with
another embodiment. In this arrangement, the overtravel
housing portion 24 can include a drainage system, generally
indicated as 100, having one or more apertures 110 extend-
ing through a sidewall portion of the overtravel housing
portion 24. These apertures 110 can be used in combination
with the sealing system described in detail above to provide
a drainage outlet for any fluid and/or contaminants that
accumulate within the overtravel portion 24. The apertures
110 can include plugs or one-way valves 114 or rounded,
low-profile button-shaped plugs 314 located therein. Alter-
natively, patches 115 covering the apertures 110 may be
provided, which can be removed as needed to enable drain-
age of the fluids and/or contaminants from the overtravel
housing portion 24. The use of the rounded, low-profile
button-shaped plug 314 has several advantages, especially in
terms of stacking, packaging, and shipping, as the rounded,
low-profile shape enables the slack adjusters 10 to be easily
stacked on one another, as there is less chance of the plugs
314 being damaged or broken off, as the top surface of the
button-shaped plug 314 has a low-profile that rests close to
the exterior surface of the sidewall portion of the overtravel
portion 24.

Reference is now made to FIGS. 6A-6B which show a
drainage system, generally indicated as 400, according to
another embodiment of the invention. In this embodiment,
the overtravel housing portion 424 can be a one-piece
member. The overtravel housing portion 424 includes at
least one aperture 410 extending through a sidewall portion
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412 thereof. The aperture 410 is configured to form a direct
egress for any accumulated fluids or contaminants with the
overtravel housing portion 424. Multiple apertures 410 can
be located about, and extending through the sidewall portion
412 of the overtravel housing portion 424. According to the
embodiment shown in FIGS. 6 A and 6B, a portion 413 of the
sidewall portion 412, which includes apertures 410, can
have a greater diameter or extend beyond the plane of the
remaining sidewall portion 412. It can be appreciated that
any of the plugs or one-way valves 114, rounded, low-profile
plugs 314, and/or patches 115 can be provided for sealingly
engaging one or more of the apertures 410. The plugs 114,
314, and/or patches 115 can be removed as needed to enable
drainage of the fluids and/or contaminants from the over-
travel housing portion.

With continuing reference to FIGS. 1-5, a method is
provided for sealing a critical operating area 70, which is
shown by portion “B” in FIG. 3A of a slack adjuster 10 for
a railway vehicle for a railway brake rigging. The slack
adjuster 10 includes a main housing portion 20, a cone nut
housing portion 22 enclosing the critical operating area 70 of
the slack adjuster 10, and an overtravel housing portion 24.
The method includes providing a sealing system configured
to cooperate with at least one of the main housing portion 20,
the cone nut housing portion 22, and the overtravel housing
portion 24 to seal the critical operating area 70 against
entrance of fluid and/or contaminants therein or to at least
reduce the exposure of this area to fluid and/or contaminants.
The method of providing the sealing system can include at
least one of positioning a sealing member between a
threaded engagement between the rod guide 42 and the first
end 22a of the cone nut housing portion 22, associating at
least one sealing member with each of a trigger pin 84
positioned within the rod guide 42, and/or associating a
sealing member, generally indicated as 96, with a conical
spring 74 or conical spring seat member 76 located at the
second end 245 of the cone nut housing portion 22. The
method can also include providing at least one aperture 110
through a sidewall portion of at least the main housing
portion 20, the cone nut housing portion 22, and the over-
travel housing portion 24 to enable drainage of fluid and/or
contaminants. A removable plug, one-way valve 114, or a
removable patch 115 can be provided in or on the at least one
aperture.

It can be appreciated that any of the sealing systems
described above can be used alone or cumulatively in any
combination to achieve the necessary sealing of the slack
adjuster assembly 10 so as to protect the critical operating
area 70 from fluid and/or contaminants. It can also be
appreciated that the containment mitigation device 65 can
include sealing systems using sealing members located at
other locations along the housing member 12 of the slack
adjuster 10, such as in cooperation with the main housing
portion 20 and/or the overtravel housing portion 24 as long
as these sealing members prevent the entrance of fluids
and/or contaminants from entering into the critical operating
area 70 of the slack adjuster 10.

While the present invention is satisfied by embodiments
in many different forms, there is shown in the drawings and
described herein in detail the preferred embodiments of the
invention, with the understanding that the present disclosure
is to be considered as exemplary of the principles of the
invention and is not intended to limit the invention to the
embodiments illustrated. Various other embodiments will be
apparent to and readily made by those skilled in the art
without departing from the scope and spirit of the invention.
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The scope of the invention will be measured by the
appended claims and their equivalents.

What is claimed is:

1. A contaminant mitigation device for use with a slack
adjuster for a railway brake rigging, said slack adjuster
including a main housing portion, a cone nut housing portion
enclosing a critical operating area of the slack adjuster, a rod
guide associated with the cone nut housing portion, and an
overtravel housing portion, said contaminant mitigation
device comprising a sealing system for sealing the critical
operating area against entrance of fluid and/or contaminants
therein or to reduce exposure of the critical operating area to
fluid and/or contaminants wherein the sealing system
includes at least one of:

(a) a sealing member positioned between a threaded
engagement between the rod guide and an end of the
cone nut housing portion;

(b) at least one sealing member associated with each of a
trigger pin positioned within the rod guide; and

(c) a sealing member associated with a conical spring or
conical spring seat member located at an end of the
cone nut housing portion.

2. The device of claim 1, wherein the critical operating
area includes components configured to operate together to
adjust the brake rigging.

3. The device of claim 2, wherein the components of the
critical operating area includes a cone lock nut, at least one
bearing race assembly, and a conical spring, all of which are
configured to cooperate together to change a length of the
slack adjuster by changing a relative longitudinal position
between the main housing portion and a rod member located
within the main housing portion.

4. A contaminant mitigation device for use with a slack
adjuster for a railway brake rigging, said slack adjuster
including a main housing portion, a cone nut housing portion
enclosing a critical operating area of the slack adjuster, and
an overtravel housing portion, said contaminant mitigation
device comprising a sealing system for sealing the critical
operating area against entrance of fluid and/or contaminants
therein or to reduce exposure of the critical operating area to
fluid and/or contaminants, wherein the cone nut housing
portion is positioned between the overtravel housing portion
and the main housing portion, and

wherein the cone nut housing portion includes a first end
positioned adjacent to the overtravel housing portion
and a second end positioned adjacent to the main
housing portion, and

wherein the sealing system includes a sealing member
configured for cooperating with at least one of the first
and second ends of the cone nut housing portion.

5. The device of claim 4, wherein the sealing member
comprises at least one of an O-ring and sealing material
associated with the first end of the cone nut housing portion.

6. The device of claim 1, wherein the rod guide includes
threads configured for cooperating with threads located at a
first end of the cone nut housing portion, and

wherein the sealing member forms an interactive seal
between the threads of the rod guide and the threads of
the cone nut housing portion preventing fluid and/or
contaminants from entering the cone nut housing por-
tion through the cooperating threads.

7. The device of claim 1, wherein the slack adjuster
includes at least one trigger pin located within an aperture in
the rod guide, at least a portion of the rod guide and the
trigger pin being associated with the first end of the cone nut
housing portion, and
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wherein the sealing system includes at least one O-ring
associated with the at least one trigger pin to prevent
fluid and/or contaminants from entering the cone nut
housing portion through the aperture in the rod guide.

8. The device of claim 4, wherein the sealing member
comprises at least one of an O-ring and sealing material
associated with the second end of the cone nut housing
portion.

9. The device of claim 8 wherein the slack adjuster
includes a conical spring and a conical spring seat associated
with the second end of the cone nut housing portion and the
sealing member cooperates with the conical spring or the
conical spring seat such that during assembly of the main
housing portion to the cone nut housing portion, the sealing
material becomes compressed to seal the second end of the
cone nut housing portion against the entrance of fluid and/or
contaminants.

10. The device of claim 8, wherein the slack adjuster
includes a rubberized conical spring seat associated with the
second end of the cone nut housing portion, and wherein the
sealing member comprises the rubberized conical spring
seat.

11. The device of claim 1, wherein the cone nut housing
portion is positioned between the overtravel housing portion
and the main housing portion and wherein the cone nut
housing portion includes a first end and a second end,
wherein the first end of the cone nut housing portion is
positioned adjacent to the overtravel housing portion and a
second end of the cone nut housing portion is positioned
adjacent to the main housing portion, and

wherein the sealing system includes:

(a) a sealing member positioned between the threaded
engagement between the rod guide and the first end
of the cone nut housing portion;

(b) at least one sealing member associated with each of
the trigger pins positioned within the rod guide; and

(c) a sealing member associated with the conical spring
or conical spring seat member located at the second
end of the cone nut housing portion.

12. The device of claim 1, wherein the sealing system
comprises sealing members located at a first end and a
second end of the cone nut housing portion, and

wherein the sealing members are selected from the group
consisting of gaskets, O-rings, rubber sealant material,
and adhesive sealing compound.

13. The device of claim 1, wherein the overtravel housing
includes a drainage system for draining any fluid and/or
contaminants that accumulate within the overtravel housing.

14. The device of claim 13, wherein the drainage system
includes at least one aperture extending through a sidewall
portion of the overtravel housing.

15. The device of claim 14, wherein the aperture includes
at least one of a removable plug, a one-way valve, a
low-profile button-shaped plug, and a removable patch for
plugging or covering the aperture, and wherein the at least
one plug and the patch are configured for removal from the
aperture to enable drainage of the fluids and/or contaminants
from the overtravel housing.

16. A double-acting tension actuatable slack adjuster to
adjust the slack in a railway vehicle brake linkage, said slack
adjuster comprising:

(a) an elongated hollow cylindrical housing member
which is restrained against rotation and pivotally con-
nectable at a first end thereof, said elongated hollow
cylindrical housing including a main housing portion, a
cone nut housing portion, and an overtravel housing
portion;
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(b) an elongated rod member which is restrained against
rotation and pivotally connectable at a first end thereof,
said rod member having at least a portion thereof
threaded, said threaded portion of said rod member
extending into said housing member through a second
end of said housing member;

(c) a cone lock nut threadedly engaged with said threaded
portion of said rod member intermediate a first and
second end thereof, said cone lock nut axially movable
for rotating about said threaded portion of said rod
member to change the length of said slack adjuster by
changing the relative longitudinal position between
said housing member and said rod member, said cone
lock nut being located within the cone nut housing
portion;

(d) at least a first spring for urging said cone lock nut into
a first position with respect to said housing member;

(e) a second spring for overcoming a force applied by said
first spring and for urging said cone lock nut into a
second position; and

(f) a sealing system configured for cooperating with at
least one of the main housing portion, cone nut housing
portion, and overtravel housing portion to seal the cone
nut housing portion against entrance of fluid and/or
contaminants therein,

wherein the sealing system includes at least one of:

(a) a sealing member positioned between a threaded
engagement between the rod guide and the first end of
the cone nut housing portion;

(b) at least one sealing member associated with each of a
trigger pin positioned within the rod guide;

(c) a sealing member associated with a conical spring or
conical spring seat member located at the second end of
the cone nut housing portion; and

(d) a sealing member configured for cooperating with at
least one end of the cone nut housing portion.

17. The slack adjuster of claim 16, wherein the sealing

system comprises at least one of:

(a) a sealing member positioned between a threaded
engagement between the rod guide and the first end of
the cone nut housing portion;

(b) at least one sealing member associated with each of a
trigger pin positioned within the rod guide; and

(c) a sealing member associated with a conical spring or
conical spring seat member located at the second end of
the cone nut housing portion.

18. The slack adjuster of claim 16, including a drainage
system configured for cooperation with said elongated hol-
low cylindrical housing.

19. A slack adjuster for a railway brake rigging, said slack
adjuster including a main housing portion, a cone nut
housing portion enclosing a critical operating area of the
slack adjuster, and an overtravel housing portion,

wherein the cone nut housing portion is positioned
between the overtravel housing portion and the main
housing portion, and

wherein the cone nut housing portion includes a first end
positioned adjacent to the overtravel housing portion
and a second end positioned adjacent to the main
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housing portion, the slack adjuster including a sealing

system configured for reducing or preventing the criti-

cal operating area from contact with fluids and/or
contaminants, and

wherein the sealing system includes at least one of:

(a) a sealing member positioned between a threaded
engagement between the rod guide and the first end
of the cone nut housing portion;

(b) at least one sealing member associated with each of
a trigger pin positioned within the rod guide; and

(c) a sealing member associated with a conical spring
or conical spring seat member located at the second
end of the cone nut housing portion.

20. The slack adjuster of claim 19, including a drainage
system configured for cooperation with at least one of the
main housing portion, cone nut housing portion, and over-
travel housing portion.

21. A method of sealing a critical operating area of a slack
adjuster for a railway vehicle for a railway brake rigging,
said slack adjuster including a main housing portion, a cone
nut housing portion enclosing a critical operating area of the
slack adjuster, a rod guide associated with the cone nut
housing portion, and an overtravel housing portion, said
method comprising providing a sealing system for sealing
the critical operating area against entrance of fluid and/or
contaminants therein or to reduce the exposure of the critical
operating area to fluid and/or contaminants, wherein the
sealing system includes at least one of:

(a) a sealing member positioned between a threaded
engagement between the rod guide and an end of the
cone nut housing portion;

(b) at least one sealing member associated with each of a
trigger pin positioned within the rod guide;

(c) a sealing member associated with a conical spring or
conical spring seat member located at an end of the
cone nut housing portion; and

(d) a sealing member configured for cooperating with at
least one end of the cone nut housing portion.

22. The method of claim 21, wherein providing the

sealing system comprises at least one of:

(a) positioning a sealing member between a threaded
engagement between the rod guide and the first end of
the cone nut housing portion;

(b) associating at least one sealing member with each of
a trigger pin positioned within the rod guide; and

(c) associating a sealing member with a conical spring or
conical spring seat member located at the second end of
the cone nut housing portion.

23. The method of claim 21, including providing at least
one aperture through a sidewall portion of the overtravel
housing portion to enable drainage of fluid and/or contami-
nants.

24. The method of claim 23, including providing within or
on the at least one aperture, a removable plug, a low-profile
button-shaped plug, a one-way valve, or a removable patch.
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