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(54) ASSEMBLY AND METHOD FOR OPERATING ON HORIZONTALLY ORIENTED EQUIPMENT

(57) Provided herein is a method that includes cou-
pling a support fixture having a hanging strap to a frame
of an assembly at a location vertically above a rotatable
shaft of the assembly; vertically supporting the shaft with
the strap; temporarily mounting a pulling fixture to the
frame of the assembly, the pulling fixture having a
bowl-shaped body and a hydraulic ram coupled to the

bowl-shaped body, the pulling fixture mounted to the
frame such that a second end of the bowl-shaped body
is coupled to the frame and the hydraulic ram is operably
coupled to a bearing of the assembly; and controlling the
hydraulic ram to apply coaxial force to the bearing to re-
move the bearing from the assembly or to install the bear-
ing into the assembly.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provi-
sional Application No. 63/425,895 (filed 16-November-
2022) and U.S. Non-Provisional Application No.
18/485,976 (filed 12-October-2023), the entire disclo-
sures of which is incorporated herein by reference.

BACKGROUND

Technical Field.

[0002] The subject matter described herein relates to
assemblies and methods that can assist in operating
(e.g., replacing, inspecting, maintaining, and/or repair-
ing) equipment that is horizontally oriented, such as, but
not limited to, replacing an alternator bearing while the
alternator remains horizontally oriented.

Discussion of Art.

[0003] Some equipment can be heavy and difficult to
maneuver during maintenance and/or repair operations
on the equipment. For example, alternators onboard ve-
hicles, such as mining vehicles, can be relatively large
and difficult to maneuver. When an alternator requires
inspection, repair, replacement, etc. (e.g., bearing re-
placement), there may be little room to work between the
alternator and a prime mover that rotates the alternator
(e.g., an engine). As a result, the alternator may require
being removed from the vehicle, tilted to a vertical orien-
tation (from the horizontal orientation that the alternator
is in during operation onboard the vehicle), and then have
the operations performed on the alternator. The alterna-
tor may then be re-assembled, rotated back to the hori-
zontal orientation, and loaded back onto the vehicle. This
process can take a considerable amount of time (e.g.,
several days of downtime) during which the vehicle is
inoperable.
[0004] It may be desirable to have an assembly and
method that differs from those that are currently available
and that can speed up the time during which equipment
can be operated on or serviced.

BRIEF DESCRIPTION

[0005] Provided herein is a method that includes cou-
pling a support fixture having a hanging strap to a frame
of an assembly at a location vertically above a rotatable
shaft of the assembly; vertically supporting the shaft with
the strap; temporarily mounting a pulling fixture to the
frame of the assembly, the pulling fixture having a bowl-
shaped body and a hydraulic ram coupled to the bowl-
shaped body, the pulling fixture mounted to the frame
such that a second end of the bowl-shaped body is cou-
pled to the frame and the hydraulic ram is operably cou-

pled to a bearing of the assembly; and controlling the
hydraulic ram to apply coaxial force to the bearing to re-
move the bearing from the assembly or to install the bear-
ing into the assembly.
[0006] Provided herein is a support fixture for assembly
of equipment having a horizontally arranged shaft dis-
posed for rotation within a frame of a vehicle, the support
fixture includes a rectangular base having a length and
a width, wherein the length is sized proportional to a di-
ameter of the shaft, and wherein the width is sized pro-
portional to a width of the frame; a first mounting bracket
located at one end of the rectangular base; and an eye-
bolt mounted at an opposite of the rectangular based,
wherein the eyebolt is threaded into the rectangular base.
[0007] Provided herein is a pulling fixture for assembly
of equipment having a horizontally arranged shaft dis-
posed for rotation within a frame of a vehicle, the shaft
supported in the frame on a bearing, the pulling fixture
includes a bowl-shaped body having a flanged end and
an opening opposite the flanged end; and a hydraulic
ram coupled to the opening and aligned coaxially with
the bowl-shaped body.
[0008] Provided herein is a pressing fixture assembly
for assembly of equipment having a horizontally arranged
shaft disposed for rotation within a frame of a vehicle,
the shaft supported in the frame on a bearing, the press-
ing fixture assembly including a press ring operably cou-
pled to the frame; a press plate operably coupled to the
bearing, the press plate positioned radially inward of the
press ring; and a pressing fixture having a hydraulic ram
and a plurality of arms extending from a hub coupled to
the hydraulic ram.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The subject matter may be understood from
reading the following description of non-limiting embod-
iments, with reference to the attached drawings, wherein
below:

Figure 1 is a diagram of a powered system having a
horizontally mounted prime mover and alternator;

Figure 2 is a partial cross-sectional view of a vehicle
having a horizontally arranged alternator;

Figure 3 is a perspective view of a front frame and
rear frame of the vehicle of Figure 2;

Figure 4 is a cross-sectional view of a bearing and
shaft provided in vehicle of Figure 2;

Figure 5 is an isometric view of the front frame of
Figure 3;

Figure 6 is a perspective view of the front frame of
Figure 5 with certain components removed;
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Figure 7 is a perspective view of a pulling fixture
mounted to the front frame of Figure 5;

Figure 8 a perspective view of the front frame of Fig-
ure 5 with a bearing removed;

Figure 9 is perspective view of a press ring mounted
to the front frame;

Figure 10 is a perspective view of a press plate and
the press ring;

Figure 11 is a perspective view of a press fixture and
the press ring; and

Figure 12 is a flow chart of an assembly method used
on a vehicle having horizontally mounted equipment.

DETAILED DESCRIPTION

[0010] Embodiments of the subject matter described
herein relate to assemblies and methods that can allow
for equipment to be serviced (e.g., inspected, repaired,
replaced, maintained, etc.) without having to remove the
equipment from a larger powered system in or on which
the equipment is disposed and/or without having to
change an orientation of the equipment. As described
herein, several assemblies have been developed that
may assist in disassembling equipment onboard a vehi-
cle, servicing the equipment, and assembling the equip-
ment, all without having to remove or reorient the equip-
ment relative to the vehicle. While one or more examples
described herein relate to servicing of an alternator on-
board a mining vehicle (e.g., for replacing a bearing of
the alternator), not all embodiments of the inventive sub-
ject matter are limited to alternators or mining vehicles.
The assemblies and methods described herein may be
used to service other equipment that may be stationary
(e.g., a stationary alternator or other power generating
device), may be onboard another type of vehicle (e.g.,
an automobile, a rail vehicle, a marine vessel, an aircraft,
an agricultural vehicle, etc.), and/or may be another type
of equipment (e.g., not an alternator) but that may require
support for alignment during disassembly and/or assem-
bly of the equipment.
[0011] One or more examples of the assemblies de-
scribed herein may include a support fixture assembly
that can interface to a static structure of the equipment
above an elongated horizontally oriented body such as
an alternator rotor shaft. The support fixture assembly
can include a fixture body above the equipment and have
a hoisting body (e.g., a nylon hoisting strap or other body)
that may be attached and slung under the elongated,
horizontally oriented body to apply support to the elon-
gated, horizontally oriented body (e.g., the rotor shaft).
This can help prevent a rotor of the alternator from drop-
ping on a stator of the alternator and causing damage
when the support bearing is disassembled. The assem-

bly also can allow for fine-adjustment of the location of
the elongated, horizontally oriented body while assembly
of the equipment (e.g., the bearing) is performed.
[0012] Another assembly may include a pulling fixture
assembly that can interface with components installed
on the elongated, horizontally oriented body (e.g., the
rotor shaft), such as an outboard sleeve, bearing, and/or
bearing housing). The pulling fixture assembly can have
a threaded interface with which a ram device (e.g., a hy-
draulic ram device) is assembled and activated. The pull-
ing fixture assembly may be stout and rigid to keep parts
aligned during disassembly, thereby preventing damage
to the elongated, horizontally oriented body from scoring
or gouging. In some embodiments, the pulling fixture may
be a bowl-shaped body having a flanged end adapted to
mate or fasten to one end of an alternator frame and an
inner cavity adapted to surround protruding components
of the alternator such as an alternator shaft, a power-
take-off hub, or a bearing retainer. The pulling fixture may
be provided with an opening opposite the flanged end,
the opening sized and adapted to couple to a portion of
the ram and provide a path for a ram plunger.
[0013] Another assembly may include a press fixture
assembly that can interface with static structure of the
equipment as a reaction load path. The press fixture as-
sembly can have a threaded interface with which the ram
device can be assembled and activated. The press fixture
assembly may be stout and rigid to keep parts aligned
during assembly, which prevents damage to the elongat-
ed, horizontally oriented body from scoring or gouging.
In one embodiment, the press fixture may be sized to
interface with both races of an alternator bearing and an
alternator bearing cap.
[0014] The assemblies and methods described herein
may be used to disassemble and assemble equipment
without heating parts of the equipment. For example, the
assemblies and methods may keep parts aligned so that
an alternator bearing does not require heating to be
placed over a shaft, which is common for servicing some
alternator bearing assemblies. In some embodiments,
heating parts of the equipment is desirable, and the pull-
ing fixture and the pressing fixture is provided with open-
ings to provide access to alternator components for tem-
perature measurement with thermocouple devices or ac-
cess to alternator components for coupling to induction
heating devices or similar.
[0015] Figure 1 illustrates one example of a powered
system 100 having equipment 102 that may be serviced
or operated on using one or more embodiments of the
assemblies and methods described herein. The powered
system may be a vehicle having a prime mover 104 and
a power generating device 106. The prime mover can
represent an engine and the power generating device
can represent an alternator or generator in one example.
The vehicle may be a mining vehicle, or may be a rail
vehicle (e.g., a locomotive), an automobile, an agricul-
tural vehicle, or the like. The prime mover and power
generating device are connected by an elongated shaft
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108. The engine rotates the shaft to cause the alternator
or generator to create electric current. This current may
be used to power one or more loads of the vehicle (e.g.,
traction motors, auxiliary loads, etc.).
[0016] The alternator is shown in a horizontal position
or orientation in Figure 1. For example, the shaft that
rotates in the alternator may be horizontal relative to a
surface 110 on which the vehicle travels. Some currently
known assemblies and methods for operating on equip-
ment such as an alternator may require detaching the
alternator from the engine, removing the alternator from
the vehicle, tilting the alternator to a vertical position 112,
taking the alternator apart in the vertical position, servic-
ing the alternator (e.g., replacing bearings), moving the
alternator back to the horizontal position, placing the al-
ternator back on the vehicle, and then reconnecting the
alternator with the prime mover. In some embodiments,
the alternator is supported in the vehicle by a frame struc-
ture 114.
[0017] Referring now to Figure 2, in one embodiment
a vehicle 200 is provided with a front frame 202 and a
rear frame 204 configured to operably support a shaft
206. For description purposes, the shaft may be arranged
in a substantially horizontal orientation and defines a lon-
gitudinal axis used herein with reference to terms "axial",
"axially", "coaxial", and "coaxially." The shaft can be sup-
ported on a bearing 208 having an inner bearing race
208A and an outer bearing race 208B. In some embod-
iments, the bearing may be retained axially on the shaft
206 by a bearing cap 210 and a bearing housing 212.
The bearing housing can be adapted to be received in
the front frame and coupled to the bearing cap with ap-
propriately sized fasteners. In one embodiment, a clamp
plate 211 may couple the bearing cap to the front frame.
In some embodiments, a power-take-off (PTO) hub 214
can be coupled to a first end of the shaft. The PTO hub
may be accessible from one side of the front frame.
[0018] Referring now to Figures 2 and 3, in one em-
bodiment, the front frame and the rear frame may be
parallel or substantially parallel to one another and form
an opening between the front frame and the rear frame.
In some embodiments, the front frame and the rear frame
can be an integral structure forming an internal cavity.
The front frame and rear frame may be provided with
passages such as through bores or holes adapted to pro-
vide coupling to vehicle equipment. The shaft may pass
through the front frame and the rear frame.
[0019] A support fixture 300 can couple to the front
frame and the rear frame and align vertically above the
shaft. The support fixture can have a rectangular base
302 that is sized to sturdily mount on the front frame and
the rear frame. The support structure may be provided
with a first mounting bracket 304 located at a first end of
the rectangular base. The first mounting bracket can re-
ceive and support a shackle 306. The support structure
may be provided with a second mounting location at a
second end of the rectangular base. The second mount-
ing location can support and receive an eyebolt 308. The

eyebolt can be provided with a threaded shank that is
coupled in the rectangular base. The eyebolt can thereby
be adjusted with respect to the rectangular base.
[0020] The support fixture may be coupled to a strap
320. The strap can be a flexible nylon strap, for example,
as is commonly used in hoisting heavy objects. A first
end of the strap can be securely attached to the shackle
and a second end of the strap can be securely attached
to the eyebolt. A middle portion of the strap may be po-
sitioned to thereby cradle and axially support the shaft.
In some embodiments, the strap can couple to the shaft
at a location in proximity to a set of collector rings 220A
and 220B disposed on the shaft. The collector rings may
be delicate or otherwise sensitive to load or force in a
vertical direction, therefore care in positioning the strap
to avoid damage to the collector rings may be preferred.
[0021] In some embodiment, the support fixture and
the strap can be positioned on the front frame and rear
frame when it is time to service the bearing. The support
fixture and the strap may be removed from the front frame
and the rear frame when the service procedures have
concluded. In some embodiments, the support fixture can
be provided with additional support surfaces and/or
brackets to suspend an overhead hoist or crane in prox-
imity to the front frame.
[0022] Referring now to Figures 4-8, a method to re-
move the bearing while maintaining a horizontal orienta-
tion of the shaft will be described herein. It is understood
that the removal of shrouds, covers, hoses, electrical ca-
bles, and other components may be necessary to posi-
tion the support fixture and the strap to the front frame
and the rear frame and cradle the shaft. Figure 4 illus-
trates portions of the vehicle in proximity to the shaft and
the bearing. The PTO hub can be removed from the shaft
prior to the placement of the strap or after the placement
of the strap. The strap may be positioned to support the
shaft before the removal of the clamp plate from the front
frame.
[0023] In some embodiments, as is depicted in Figure
5, a hoist coupling 500 can be secured to the clamp plate
to assist in safe removal of the clamp plate from the front
frame. Removal of the clamp plate reveals the bearing,
the bearing cap, and the bearing housing.
[0024] Turning now to Figure 6, the removal of the
bearing cap from the bearing and the shaft reveals the
bearing housing and a bearing sleeve 600. Measure-
ments may be taken of the relative position of the bearing
sleeve with respect to a front face of the shaft to assess
concentricity and alignment of the bearing with respect
to the shaft. The bearing sleeve can be a ring that is lightly
press fit onto the shaft and configured to axially retain
the inner bearing race.
[0025] Figure 7 illustrates a pulling fixture 700 coupled
to the bearing housing. In one embodiment, a pulling fix-
ture 700 can be a bowl-shaped body having a flanged
end 702 and an opening 704. The flanged end can be
configured to couple to a portion of the front frame. The
flanged end may be configured to couple to a portion of
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the bearing housing. The opening can be adapted to re-
ceive a hydraulic ram 706. The hydraulic ram can be an
Enerpac RC-256 or RC 254, for example. In some em-
bodiments, the hydraulic ram can be threaded into the
opening. As is understood in the art, the hydraulic ram
has a body and a piston, whereby the piston can move
with respect to the body under the influence of controlled
hydraulic pressure.
[0026] Referring again to Figure 6, the pulling fixture
can be used to remove the bearing sleeve by aligning
the pulling fixture coaxially with the shaft and coupling
the flanged end to the bearing housing. The piston of the
hydraulic ram may apply force to the end of the shaft.
Control of hydraulic pressure in the hydraulic ram can be
used to pull the bearing sleeve from the shaft. With the
bearing sleeve removed, measurements of the radial and
axial position of the inner bearing race with respect to
the front face of the shaft can be recorded.
[0027] Before the pulling fixture is used to pull the bear-
ing, the strap may be adjusted using the eyebolt. Adjust-
ments to the strap can be made to ensure axial support
of the shaft. The pulling fixture can be used to pull the
bearing housing and the bearing from the shaft. As is
depicted in Figure 7, the hydraulic ram and the pulling
fixture may be mounted coaxially with the shaft. In some
embodiments, it may be preferred to support the pulling
fixture with the hoist coupling.
[0028] Figure 8 illustrates the front frame upon removal
of the bearing and bearing housing. With the bearing de-
coupled from the shaft, the strap can support the axial
location of the shaft. The front frame may be provided
with an opening 800. The opening can be adapted to
receive and support the bearing housing. Measurements
of the radial position of the shaft with respect to the open-
ing may be taken and recorded to assess alignment of
the shaft.
[0029] Referring now to Figures 9-11, a method to in-
stall the bearing while maintaining a horizontal orientation
of the shaft will be described herein. In one embodiment,
a reaction ring 900 can be mounted to the front frame.
The reaction ring can be a generally annular body having
an inner bore sized appropriately with respect to the
opening. The reaction ring may be provided with an array
of extensions 902 arranged radially about the outer pe-
riphery of the annular body. In some embodiments, there
are two or more extensions provided on the reaction ring.
The hoist coupling may be used to assist in the mounting
of the reaction ring to the front frame.
[0030] Turning now to Figure 10, a press plate 1000
can be a generally cylindrical plate with holes and open-
ings adapted to receive and support fasteners. The press
plate may have an outer diameter sized to provide suffi-
cient clearance to the inner bore of the reaction ring. The
press plate can be provided with an inner bore sized to
provided clearance to the shaft. The press plate can be
coupled to the bearing housing to facilitate the installation
of the bearing housing and a new or refurbished bearing.
The press plate can have a face adapted to couple to the

inner bearing race, outer bearing race, and the bearing
housing. It should be appreciated that the installation of
the bearing housing and the bearing may require force.
In some embodiments, heat may be used to momentarily
change the size of certain components of the assembly
to facilitate coupling. The press plate can be positioned
coaxial with the shaft and inside of the press ring.
[0031] Referring now to Figure 11, in one embodiment,
a pressing fixture 1100 can be configured to couple to
the extensions and the shaft. The pressing fixture may
be provided with a hub 1102 coupled to the hydraulic
ram. An array of arms 1104 can extend axially and radially
away from the hub. Each arm may be provided with a
slot 1106. The slot can be adapted to interlock with the
extension to thereby provide a means for axial reaction
of force generated by the hydraulic ram. The pressing
fixture can couple to the hoist coupling to ease the axial
and radial positioning of the pressing fixture with respect
to the press ring.
[0032] In one embodiment, the pressing fixture may
include a pressing cylinder 1108 coupled to the piston of
the hydraulic ram. The pressing cylinder can have an
inner bore sized to provide clearance to the shaft. The
pressing cylinder may be configured to axially translate
with the plunger of the hydraulic ram under the influence
of hydraulic pressure. The pressing cylinder can be in
contact with a second face of the press ring. During in-
stallation of the bearing and the bearing housing, the
pressing fixture can be securely coupled to the reaction
ring. Controlled hydraulic pressure in the hydraulic ram
can urge the pressing cylinder axially and thereby dis-
place the press plate in the axial direction. The press
plate can distribute the pressing force generated from
the hydraulic ram equally to the inner bearing race, the
outer bearing race, and the bearing housing. The press-
ing force may be sufficient to overcome the friction gen-
erated by the sliding of the bearing housing into the open-
ing and the onto the shaft. The bearing sleeve can be
installed onto the shaft using the pressing fixture. The
bearing sleeve may be heated by means of induction
heater, for example, prior to placement on the shaft.
[0033] The assemblies and devices described herein
are provided to facilitate efficient removal and installation
of components mounted in machinery in a horizontal ori-
entation. In reference to Figures 1-11 and Figure 12, a
method to replace a bearing, for example the bearing,
using the support fixture, the pulling fixture, the reaction
ring, the press plate, and the pressing fixture will be de-
scribed.
[0034] Referring now to Figure 12, for description pur-
poses, a horizontally mounted alternator assembly is
used as an illustrative example to describe a method
1200. The method can begin with a step 1202 of prepar-
ing the vehicle service. In one embodiment, a technician
can disassemble all components that interfere with ac-
cess to the equipment being serviced, for example brush-
es, brush holder assemblies, field cables, grease hoses,
grease fittings, inlet ducting, or any other components.
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[0035] The method proceeds to a step 1204 where the
support fixture can be installed. For example, the tech-
nician can install the support fixture to the top of the front
frame and the rear frame and couple the strap to the
support fixture. The strap can be wrapped under the shaft
in proximity to the collector rings and attach the eyebolt
of the support fixture. The strap can be tensioned by way
of rotating the eyebolt. The method can proceed to a step
1206 where the PTO hub can be unbolted from the end
of the shaft and removed. The clamp plate can also be
unbolted from the front frame and removed at the step
1206. The clamp plate may be heavy and should be lifted
using a hoist. The step 1206 may include the bearing cap
removal using jack-out bolts, for example, and an align-
ment pin to catch the bearing cap as it comes off of the
front frame. The bearing cap may be heavy and should
be lifted using a hoist. Used gasket material between the
clamp plate and the front frame can be removed and
discarded at the step 1206.
[0036] The method proceeds to a step 1208 where a
number of measurements are taken using measuring
equipment such as a dial indicator or calipers, for exam-
ple. The measurements may include an axial measure-
ment from the end of the shaft to the face of the bearing
sleeve for use during reassembly.
[0037] The method proceeds to a step 1210 where the
pulling fixture can be coupled to the bearing sleeve and
the bearing housing using a hoist, for example. Coupling
the pulling fixture can include bolting the flanged end to
the front fram2. The method proceeds to a step 1212
where a hydraulic pressure can be controlled in the hy-
draulic ram to pull the bearing sleeve from the shaft. The
method proceeds to a step 1214 where the pulling fixture
may be removed. The method proceeds to a step 1216
where an axial measurement from the end of the shaft
to the face of the bearing inner race can be recorded for
use during reassembly. The strap may be adjusted to
apply tension until the shaft moves vertically, as meas-
ured with a dial indicator, for example, in order to adjust
the position of the shaft and confirm that the shaft is suf-
ficiently supported by the strap prior to the removal of the
bearing and the bearing housing. The method proceeds
to a step 1218 where the pulling fixture may be coupled
to the bearing housing. The plunger of the pulling fixture
can be arranged to push on the end of the shaft. The
method proceeds to a step 1220 where hydraulic pres-
sure in the hydraulic ram is controlled. The technician
can control the hydraulic pressure in the pulling fixture
to perform the removal of the bearing and the bearing
housing. The pulling fixture can be removed at a step
1222.
[0038] The method proceeds to a step 1224 where
components are prepared for installation on to the shaft.
New or repaired components such as bearings and gas-
kets can be prepared for reassembly, for example, by
cleaning and packing with grease as necessary for prop-
er operation. The method proceeds to a step 1226 where
the bearing can be placed into the bearing housing. The

method proceeds to a step 1228 where the press plate
can be fastened to the bearing housing thereby securing
the bearing within the bearing housing. The method pro-
ceeds to a step 1230 where the position of the shaft rel-
ative to the opening can be measured. The method pro-
ceeds to a step 1232 where adjustment to the position
of the support fixture and the tension of the strap may be
necessary to center the shaft in the opening.
[0039] The method proceeds to a step 1234 where the
pressing fixture, the reaction ring, and the press plate are
assembled and installed. In one embodiment, the reac-
tion ring can be installed to the front frame in anticipation
of the installation of new components. The press ring
may be heavy and should be lifted using a hoist. The
hydraulic ram can be assembled onto the pressing fix-
ture, and the technician may pre-align the bearing and
the bearing housing on the shaft. The method proceeds
to a step 1236 where the hydraulic ram can be controlled
to apply force to the bearing and the bearing housing for
installation onto the shaft. At a step 1238, the press ring
and the pressing fixture can be removed from the bearing
housing and the front frame once the bearing and the
bearing housing are positioned in the front frame and
onto the shaft. The method proceeds to a step 1240
where axial measurements from the end of the shaft to
the face of the bearing inner race can be recorded and
compared to the measurements recorded during disas-
sembly to confirm the bearing has fully seated.
[0040] The method proceeds to a step 1242 where the
bearing sleeve may be heated, for example to 160 degC,
and installed onto the shaft. The bearing sleeve may be
installed against the bearing inner race. It should be noted
that the bearing sleeve may be continually rotated until
it seizes to the shaft. The method proceeds to a step
1244 where axial measurements from the end of the shaft
to the face of the bearing sleeve may be recorded and
compared to the measurements recorded during disas-
sembly to confirm the bearing sleeve has fully seated.
[0041] The method proceeds to a step 1246 where co-
axial components removed in the step 1206 are installed.
For example, once the bearing sleeve is installed, the
bearing cap can be assembled and associated fasteners
are torqued to the prescribed torque specification. Like-
wise, the clamp plate may be installed. In some embod-
iments, installing the clamp plate can include installing
an inner bolt circle hardware first, rotating the assembly
to align the outer bolt circle hardware and torquing the
bolts to the prescribed torque specification. The PTO hub
may be fastened to the shaft to the prescribed torque
specifications.
[0042] The method proceeds to a step 1248 where the
support fixture and the strap can be removed. The meth-
od proceeds to a step 1250 where components that were
removed in the step 1202 in preparation for service can
be reinstalled.
[0043] Provided herein is a method that includes cou-
pling a support fixture having a hanging strap to a frame
of an assembly at a location vertically above a rotatable
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shaft of the assembly; vertically supporting the shaft with
the strap; temporarily mounting a pulling fixture to the
frame of the assembly, the pulling fixture having a bowl-
shaped body and a hydraulic ram coupled to the bowl-
shaped body, the pulling fixture mounted to the frame
such that a second end of the bowl-shaped body is cou-
pled to the frame and the hydraulic ram is operably cou-
pled to a bearing of the assembly; and controlling the
hydraulic ram to apply coaxial force to the bearing to re-
move the bearing from the assembly or to install the bear-
ing into the assembly. In some embodiments, the method
further includes measuring a location of an end of the
shaft with respect to the frame. In some embodiments,
the method includes coupling a pressing fixture to the
frame and coaxial with the shaft, the pressing fixture hav-
ing a press ring, a press plate, and a hydraulic ram. In
some embodiments, the method includes coupling a
press cylinder to the hydraulic ram and the shaft. In some
embodiments, the method includes coupling the press
plate to the bearing. In some embodiments, the method
includes coupling the pressing fixture to the frame and
the press ring. In some embodiments, the method in-
cludes the step of actuating the hydraulic ram to apply a
force on the press ring to remove the bearing, the force
reacted by the press plate.
[0044] Provided herein is a support fixture for assembly
of equipment having a horizontally arranged shaft dis-
posed for rotation within a frame of a vehicle, the support
fixture having a rectangular base having a length and a
width, wherein the length is sized proportional to a diam-
eter of the shaft, and wherein the width is sized propor-
tional to a width of the frame; a first mounting bracket
located at one end of the rectangular base; and an eye-
bolt mounted at an opposite of the rectangular based,
wherein the eyebolt is threaded into the rectangular base.
In some embodiments, the support fixture includes a flex-
ible strap having a first end and a second end, the first
end is coupled to the first mounting bracket, and the sec-
ond end is coupled to the eyebolt. In some embodiments,
the support fixture includes a hoist mount attached to the
rectangular base between the first mounting bracket and
the eyebolt. In some embodiments of the support fixture,
the rectangular base is provided with at least one opening
between the first mounting bracket and the eyebolt.
[0045] Provided herein is a pulling fixture for assembly
of equipment having a horizontally arranged shaft dis-
posed for rotation within a frame of a vehicle, the shaft
supported in the frame on a bearing, the pulling fixture
includes a bowl-shaped body having a flanged end and
an opening opposite the flanged end; and a hydraulic
ram coupled to the opening and aligned coaxially with
the bowl-shaped body. In some embodiments, the hy-
draulic ram is operable coupled to the shaft. In some
embodiments, the flanged end is operably coupled to the
bearing. In some embodiments, the bowl-shaped body
has an internal cavity sized to provide clearance to the
shaft and bearing.
[0046] Provided herein is a pressing fixture assembly

for assembly of equipment having a horizontally arranged
shaft disposed for rotation within a frame of a vehicle,
the shaft supported in the frame on a bearing, the press-
ing fixture assembly includes a press ring operably cou-
pled to the frame; a press plate operably coupled to the
bearing, the press plate positioned radially inward of the
press ring; and a pressing fixture having a hydraulic ram
and a plurality of arms extending from a hub coupled to
the hydraulic ram. In some embodiments, the press ring
is a generally annular ring having an inner periphery and
an outer periphery, the annular ring having a plurality of
radial extensions formed on the outer periphery. In some
embodiments, each arm is provided with at least one slot,
the slot adapted to couple to the extension of the press
ring. In some embodiments, a press cylinder is coupled
to the hydraulic ram, the press cylinder is located radially
inward of the plurality of arms and located axially between
the press plate and the hub. In some embodiments, the
press cylinder has an opening larger than the shaft, and
wherein the press cylinder is disposed radially around
the shaft when coupled to the hydraulic ram.
[0047] Use of phrases such as "one or more of ... and,"
"one or more of ... or," "at least one of ... and," and "at
least one of ... or" are meant to encompass including only
a single one of the items used in connection with the
phrase, at least one of each one of the items used in
connection with the phrase, or multiple ones of any or
each of the items used in connection with the phrase.
For example, "one or more of A, B, and C," "one or more
of A, B, or C," "at least one of A, B, and C," and "at least
one of A, B, or C" each can mean (1) at least one A, (2)
at least one B, (3) at least one C, (4) at least one A and
at least one B, (5) at least one A, at least one B, and at
least one C, (6) at least one B and at least one C, or (7)
at least one A and at least one C.
[0048] As used herein, an element or step recited in
the singular and preceded with the word "a" or "an" do
not exclude the plural of said elements or operations,
unless such exclusion is explicitly stated. Furthermore,
references to "one embodiment" of the invention do not
exclude the existence of additional embodiments that in-
corporate the recited features. Moreover, unless explic-
itly stated to the contrary, embodiments "comprising,"
"comprises," "including," "includes," "having," or "has" an
element or a plurality of elements having a particular
property may include additional such elements not hav-
ing that property. In the appended claims, the terms "in-
cluding" and "in which" are used as the plain-English
equivalents of the respective terms "comprising" and
"wherein." Moreover, in the following claims, the terms
"first," "second," and "third," etc. are used merely as la-
bels, and do not impose numerical requirements on their
objects. Further, the limitations of the following claims
are not written in means-plus-function format and are not
intended to be interpreted based on 35 U.S.C. § 112(f),
unless and until such claim limitations expressly use the
phrase "means for" followed by a statement of function
devoid of further structure.
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[0049] The above description is illustrative, and not re-
strictive. For example, the above-described embodi-
ments (and/or aspects thereof) may be used in combi-
nation with each other. In addition, many modifications
may be made to adapt a particular situation or material
to the teachings of the subject matter without departing
from its scope. While the dimensions and types of mate-
rials described herein define the parameters of the sub-
ject matter, they are exemplary embodiments. The scope
of the subject matter should, therefore, be determined
with reference to the appended claims, along with the full
scope of equivalents to which such claims are entitled.
[0050] This written description uses examples to dis-
close several embodiments of the subject matter, includ-
ing the best mode, and to enable one of ordinary skill in
the art to practice the embodiments of subject matter,
including making and using any devices or systems and
performing any incorporated methods. The patentable
scope of the subject matter is defined by the claims, and
may include other examples that occur to one of ordinary
skill in the art. Such other examples are intended to be
within the scope of the claims if they have structural el-
ements that do not differ from the literal language of the
claims, or if they include equivalent structural elements
with insubstantial differences from the literal languages
of the claims.

Claims

1. A method, comprising:

coupling a support fixture having a hanging strap
to a frame of an assembly at a location vertically
above a rotatable shaft of the assembly;
vertically supporting the shaft with the strap;
temporarily mounting a pulling fixture to the
frame of the assembly, the pulling fixture having
a bowl-shaped body and a hydraulic ram cou-
pled to the bowl-shaped body, the pulling fixture
mounted to the frame such that a second end
of the bowl-shaped body is coupled to the frame
and the hydraulic ram is operably coupled to a
bearing of the assembly; and
controlling the hydraulic ram to apply coaxial
force to the bearing to remove the bearing from
the assembly or to install the bearing into the
assembly.

2. The method of claim 1, further comprising:
measuring a location of an end of the shaft with re-
spect to the frame.

3. The method of claim 2, further comprising:
coupling a pressing fixture to the frame and coaxial
with the shaft, the pressing fixture having a press
ring, a press plate, and a hydraulic ram.

4. The method of claim 3, further comprising coupling
a press cylinder to the hydraulic ram and the shaft.

5. The method of claim 4, further comprising coupling
the press plate to the bearing.

6. The method of claim 5, further comprising coupling
the pressing fixture to the frame and the press ring.

7. The method of claim 6, further comprising the step
of actuating the hydraulic ram to apply a force on the
press ring to remove the bearing, the force reacted
by the press plate.

8. A support fixture for assembly of equipment having
a horizontally arranged shaft disposed for rotation
within a frame of a vehicle, the support fixture com-
prising:

a rectangular base having a length and a width,
wherein the length is sized proportional to a di-
ameter of the shaft, and wherein the width is
sized proportional to a width of the frame;
a first mounting bracket located at one end of
the rectangular base; and
an eyebolt mounted at an opposite of the rec-
tangular based, wherein the eyebolt is threaded
into the rectangular base.

9. The support fixture of claim 8, further comprising a
flexible strap having a first end and a second end,
the first end is coupled to the first mounting bracket,
and the second end is coupled to the eyebolt.

10. The support fixture of claim 9, further comprising a
hoist mount attached to the rectangular base be-
tween the first mounting bracket and the eyebolt.

11. The support fixture of claim 10, wherein the rectan-
gular base is provided with at least one opening be-
tween the first mounting bracket and the eyebolt.

12. A pulling fixture for assembly of equipment having a
horizontally arranged shaft disposed for rotation
within a frame of a vehicle, the shaft supported in
the frame on a bearing, the pulling fixture comprising:

a bowl-shaped body having a flanged end and
an opening opposite the flanged end; and
a hydraulic ram coupled to the opening and
aligned coaxially with the bowl-shaped body.

13. The pulling fixture of claim 12, wherein the hydraulic
ram is operable coupled to the shaft.

14. The pulling fixture of claim 13, wherein the flanged
end is operably coupled to the bearing.
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15. The pulling fixture of claim 14, wherein the bowl-
shaped body has an internal cavity sized to provide
clearance to the shaft and bearing.
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