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An apparatus for facilitating the installation of pump com-

ponents into a housing is provided. The apparatus includes
(21) Appl. No.: 18/330,231 a frame configured to be placed on the housing during
assembly, and a clamp slidingly coupled to the frame. The
frame includes a body, a first raised portion and a second
raised portion. The first raised portion extends from the
body, and is configured to support a portion of a drive gear.
The second raised portion extends from the body, and is
configured to support a portion of a port plate. The clamp is
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Fo4C 15/00 (2006.01) pump gear set to the frame. The pump gear set is coupled to
Fo4C 2/10 (2006.01) the drive gear.
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PUMP ASSEMBLY FIXTURE

INTRODUCTION

[0001] The present disclosure relates to a pump. More
particularly, the present disclosure relates to a pump assem-
bly fixture.

SUMMARY

[0002] Embodiments of the present disclosure advanta-
geously provide an apparatus to facilitate the installation of
pump components into a housing. The apparatus includes a
frame configured to be placed on the housing during assem-
bly, and a clamp slidingly coupled to the frame. The frame
includes a body, a first raised portion and a second raised
portion. The first raised portion extends from the body, and
is configured to support a portion of a drive gear. The second
raised portion extends from the body, and is configured to
support a portion of a port plate. The clamp is configured to
secure the drive gear, the port plate, and a pump gear set to
the frame. The pump gear set is coupled to the drive gear.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 depicts an example pump assembly fixture,
in accordance with embodiments of the present disclosure.
[0004] FIG. 2 depicts an example pump assembly fixture
and drive gear, in accordance with embodiments of the
present disclosure.

[0005] FIG. 3 depicts an example pump assembly fixture,
drive gear, and port plate, in accordance with embodiments
of the present disclosure.

[0006] FIGS. 4A, 4B and 4C depict an example pump
assembly fixture, drive gear, port plate, and pump gear set,
in accordance with embodiments of the present disclosure.
[0007] FIG. 5A depicts an example inverted pump assem-
bly fixture, drive gear, port plate, pump gear set, and
housing, in accordance with embodiments of the present
disclosure.

[0008] FIGS. 5B, 5C and 5D depict an example inverted
pump assembly fixture and housing, in accordance with
embodiments of the present disclosure.

[0009] FIGS. 6A, 6B and 6C depict cross section views of
an example inverted pump assembly fixture, drive gear, port
plate, pump gear set, and housing, in accordance with
embodiments of the present disclosure.

[0010] FIGS. 7A and 7B depict an example drive gear,
port plate, and housing, in accordance with embodiments of
the present disclosure.

[0011] FIG. 8 depicts a flow chart representing function-
ality associated with facilitating the installation of pump
components into a housing, in accordance with embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

[0012] Embodiments of the present disclosure are gener-
ally directed to features for a pump assembly fixture that
facilitate the installation of pump components into a hous-
ing, such as the housing of a front drive unit (FDU) of an
electric vehicle, the housing of a rear drive unit (RDU) of an
electric vehicle, a stand-alone pump housing, etc.

[0013] During assembly, it is advantageous for the pump
components to be simultaneously held in proper alignment
not only to one another but also to several reference axes of
the housing, oftentimes in an inverted position with respect
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to gravity. Additionally, because multiple pumps may be
used on a vehicle, it is advantageous for the correct pump
components to be selected for installation into each housing.
While the wrong pump component, such as a gerotor, may
fit into a particular housing, it may produce a failure when
the pump is operated the first time.

[0014] Embodiments of the present disclosure advanta-
geously improve the installation of pump components into a
housing by simultaneously holding the pump components in
proper alignment with respect to one another as well as to
several reference axes of the housing during assembly (part
of' which may be performed while the pump assembly fixture
is inverted). Additionally, many embodiments herein allow
for only the correct pump components to be installed into the
pump assembly fixture due to the various raised portions and
recesses that are configured to only receive the correctly-
dimensioned components.

[0015] For example, an apparatus is provided to facilitate
the installation of pump components into a housing. The
apparatus includes a frame configured to be placed on the
housing during assembly, and a clamp slidingly coupled to
the frame. The frame includes a body, a first raised portion
and a second raised portion. The first raised portion extends
from the body, and is configured to support a portion of a
drive gear. The second raised portion extends from the body,
and is configured to support a portion of a port plate. The
clamp is configured to secure the drive gear, the port plate,
and a pump gear set to the frame. The pump gear set is
coupled to the drive gear

[0016] FIG. 1 depicts pump assembly fixture 100, in
accordance with embodiments of the present disclosure.
[0017] In many embodiments, pump assembly fixture 100
includes, inter alia, frame 110 and clamp 140. Frame 110 is
configured to be attached to a housing during assembly, and
clamp 140 is configured to secure certain pump components
to frame 110.

[0018] Frame 110 includes body 112, upper surface 114,
lower surface 115 (see FIG. 5A), raised portion 122 and
raised portion 132. Body 112 defines a number of openings
that extend from upper surface 114 to lower surface 115.
[0019] In many embodiments, opening 116.1 has an oval
or rectangular shape, and is configured to guide the trans-
lation or displacement of clamp 140 from the disengaged
position (see, e.g., FIG. 4B) to the engaged position (see,
e.g., F1IG. 4C), and from the engaged position (see, e.g., FIG.
5B) to the disengaged position (see, e.g., FIG. 5C). In certain
embodiments, opening 116.2 also has an oval or rectangular
shape, and is also configured to guide the translation or
displacement of clamp 140 from the disengaged position to
the engaged position, and from the engaged position to the
disengaged position. Openings 116.1 and 116.2 cooperate to
provide stability during the translation or displacement of
clamp 140 along upper surface 114, and to prevent undesired
rotation about an axis perpendicular to upper surface 114.
[0020] In many embodiments, openings 118.1, 118.2,
118.3 may be configured as witness holes to confirm the
alignment of openings 310.1, 310.2, 310.5 in the port plate
(see FIG. 3) with respective attachment points in the housing
(such as threaded inserts, etc.). In certain embodiments,
openings 118.1, 118.2, 118.3 may also be configured to
receive fasteners (such as bolts, etc.) that attach the port
plate to the housing prior to the removal of inverted pump
assembly fixture from the housing (as described with refer-
ence to FIG. 6C).
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[0021] In many embodiments, openings 117.1, 117.2 may
be configured to receive housing dowels 119.1, 119.2,
respectively, that are configured to align frame 110 to the
housing during assembly.

[0022] Raised portion 122 extends from body 112, and
includes upper surface 124 that is configured to support the
lower surface of the port plate. Raised portion 122 defines a
number of openings that extend from upper surface 124,
through raised portion 122 and body 112, to lower surface
115. In many embodiments, openings 128.1, 128.2 are
configured to receive port plate dowels 129.1, 129.2, respec-
tively, which extend from raised portion 122. Port plate
dowels 129.1, 129.2 are configured to align the port plate to
upper surface 124. Raised portion 122 also defines recess
123 that is configured to receive a circumferential portion of
a drive gear disk. Advantageously, recess 123 may be
configured to only receive a drive gear disk that has the
correct dimension(s), such as diameter, etc., which prevents
the installation of an incorrectly-dimensioned drive gear.

[0023] Raised portion 132 extends from body 112, and
includes upper surface 134 that is configured to support a
recessed portion of the drive gear disk. Advantageously,
raised portion 132 may be configured to only receive a
recessed disk portion that has the correct dimension(s), such
as diameter, etc., which prevents the installation of an
incorrectly-dimensioned drive gear. In many embodiments,
raised portion 132 may define opening 138 that extends from
upper surface 134, through raised portion 132 and body 112,
to lower surface 115. Opening 138 may be configured as a
witness hole to confirm the alignment of the drive gear, and
as an access passage to the drive gear (as described with
reference to FIG. 6C).

[0024] Clamp 140 includes body 142, upper handle 144,
lower handle 145 (see FIG. 5A, etc.) support arm 146 with
support extension 147 (see FIG. 5A, etc.), lower arms 148.1,
148.2, and upper arms 150.1, 150. FIG. 1 depicts clamp 140
in the disengaged position.

[0025] In many embodiments, lower arms 148.1, 148.2
define lower recess 149 that is configured to receive a
circumferential portion of the drive gear when clamp 140 is
disposed in the engaged position. Similarly, upper arms
150.1, 150 define upper recess 151 that is configured to
receive a portion of the pump gear set when clamp 140 is
disposed in the engaged position. Lower arms 148.1, 148.2
may form a pair of lower arms, and upper arms 150.1, 150
may form a pair of upper arms. In many embodiments, upper
arms 150.1, 150.2 include retention devices 152.1, 152.2,
respectively, that secure the pump gear set when clamp 140
is disposed in the engaged position. Retention devices 152.1,
152.2 may be spring clips, spring plungers, ball-nose spring
plungers, etc. Advantageously, upper recess 151 may be
configured to only receive a pump gear set that has the
correct dimension(s), such as diameter, etc., which prevents
the installation of an incorrectly-dimensioned gear pump set.

[0026] FIG. 2 depicts pump assembly fixture 100 and
drive gear 200, in accordance with embodiments of the
present disclosure.

[0027] In many embodiments, drive gear 200 includes,
inter alia, gear teeth 202 arranged around the circumference
of gear disk 204, and drive shaft 210. Recessed gear disk
portion 206 (see FIGS. 6A, 6B) cooperates with raised
portion 132 to align drive gear 200 to frame 110. In certain
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embodiments, drive shaft 210 includes flat surfaces 212.1,
212.2 that are configured to couple drive shaft 210 to the
pump gear set.

[0028] In many embodiments, the initial step for installing
pump components into a housing using pump assembly
fixture 100 is to load, place, etc. drive gear 200 onto upper
surface 134 of raised portion 132 such that recess 123
receives and contacts a circumferential portion of drive gear
200.

[0029] For convenience, frame 110, raised portion 122,
upper surface 124, clamp 140, and port plate dowels 129.1,
129.2 are also identified.

[0030] FIG. 3 depicts pump assembly fixture 100, drive
gear 200, and port plate 300, in accordance with embodi-
ments of the present disclosure.

[0031] In many embodiments, port plate 300 includes,
inter alia, body 302 that has upper surface 304 and raised
upper surface 305. Body 302 and raised upper surface 305
cooperatively define inlet passage 307 and outlet passage
308, while body 302 defines and a number of openings that
extend from upper surface 304 to lower surface 306. In
many embodiments, openings 310.1, 310.2, 310.3, 3104,
310.5 may be configured to receive fasteners (such as bolts,
etc.) that attach port plate 300 to the housing, such as
fasteners 700.1, 700.2, 700.3, 700.4, 700.5, respectively (see
FIGS. 7A, 7B). In many embodiments, openings 310.4,
310.5 may be configured to initially receive port plate
dowels 129.1, 129.2, respectively, to align port plate 300 on
upper surface 124 of raised portion 122, which are subse-
quently removed so that fasteners 700.4, 700.5, may be
inserted.

[0032] Opening 312 may be configured to receive drive
shaft 210 which also aligns port plate 300 on upper surface
124 of raised portion 122. In many embodiments, openings
314.1, 314.2 may be configured to receive housing align-
ment dowels 316.1, 316.2, respectively, to align port plate
300 to the housing during assembly. Advantageously, open-
ing 312 may be configured to only receive a drive shaft that
has the correct dimension(s), such as maximum diameter,
etc., which prevents the installation of an incorrectly-dimen-
sioned drive gear.

[0033] In many embodiments, the next step for installing
pump components into a housing using pump assembly
fixture 100 is to load, place, etc. port plate 300 onto upper
surface 124 of raised portion 122 while aligning drive shaft
210 within opening 312, and aligning port plate dowels
129.1, 129.2 within openings 310.4, 310.5, respectively.

[0034] For convenience, frame 110, clamp 140, drive gear
200, and drive shaft 210 are also identified.

[0035] FIG. 4A depicts pump assembly fixture 100, drive
gear 200, port plate 300, and pump gear set 400, in accor-
dance with embodiments of the present disclosure.

[0036] Inmany embodiments, pump gear set 400 includes,
inter alia, inner gear 410 and outer gear 420. Generally, inner
gear 410 defines inner passage 412 that is configured to
receive drive shaft 210. In certain embodiments, inner
passage 412 includes flat surfaces that are configured to
cooperate with flat surfaces 212.1, 212.2 of drive shaft 210
to couple drive shaft 210 to pump gear set 400. In other
embodiments, drive shaft 210 may include a spline and inner
passage 412 may include a keyway to couple drive shaft 210
to pump gear set 400. Other coupling mechanisms are also
contemplated.
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[0037] In many embodiments, the next step for installing
pump components into a housing using pump assembly
fixture 100 is to load, place, etc. pump gear set 400 onto
drive shaft 210, sliding pump gear set 400 down drive shaft
210 until at least a portion of the lower surfaces of inner gear
410 and outer gear 420 are resting on raised upper surface
305 of port plate 300.

[0038] Forconvenience, frame 110 and clamp 140 are also
identified.
[0039] FIG. 4B depicts pump assembly fixture 100, drive

gear 200, port plate 300, and pump gear set 400, in accor-
dance with embodiments of the present disclosure.

[0040] In certain embodiments, snap ring 430 may be
installed on drive shaft 210 to secure pump gear set 400 to
drive shaft 210. Other securing mechanisms are also con-
templated, such as a press fit, etc.

[0041] For convenience, frame 110 and clamp 140 are also
identified.
[0042] FIG. 4C depicts pump assembly fixture 100, drive

gear 200, port plate 300, and pump gear set 400, in accor-
dance with embodiments of the present disclosure.

[0043] In many embodiments, the next step for installing
pump components into a housing using pump assembly
fixture 100 is to move, translate, displace, etc. clamp 140
from the disengaged position to the engaged position using
upper handle 144, body 142, lower handle 145, support arm
146, etc. The dotted arrows indicate the direction of move-
ment, translation, displacement, etc. When clamp 140 is
disposed in the engaged position, lower recess 149 receives
and contacts a circumferential portion of drive gear 200,
upper recess 151 receives and contacts a circumferential
portion of the outer surface of outer gear 420, and retention
devices 152.1, 152.2 engage outer gear 420 to secure pump
gear set 400 to clamp 140.

[0044] For convenience, frame 110, drive shaft 210, and
inner gear 410 are also identified.

[0045] FIG. 5A depicts inverted pump assembly fixture
100", drive gear 200, port plate 300, pump gear set 400, and
housing 500, in accordance with embodiments of the present
disclosure.

[0046] Housing 500 includes, inter alia, body 510 and
flange 512 that defines a number of openings that are
configured to receive fasteners (such as bolts, etc.) to attach
an upper cover to housing 500, to attach one or more
external components to housing 500, etc. In many embodi-
ments, openings 514.1, 514.2 may be configured to receive
housing dowels 119.1, 119.2 to align inverted pump assem-
bly fixture 100", to which drive gear 200, port plate 300,
pump gear set 400 have been secured (see FIG. 4C), to
housing 500.

[0047] In many embodiments, the next steps for installing
pump components into a housing are to invert pump assem-
bly fixture 100 such that the orientation of upper surface 114
and lower surface 115 are reversed, and then align inverted
pump assembly fixture 100' to housing 500 using housing
dowels 119.1, 119.2 and openings 514.1, 514.2 in flange
512. Slip ring 143 couples or secures lower handle 145 of
clamp 140 to frame 110 to prevent clamp 140 from falling
off frame 110 when pump assembly fixture 100 is inverted.
Similarly, drive gear 200, port plate 300, pump gear set 400
are secured to frame 110 by clamp 140 to prevent these
components from falling off frame 110 when pump assem-
bly fixture 100 is inverted. Inverted pump assembly fixture
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100" is depicted in a raised position above housing 500, and
clamp 140 is depicted in the engaged position.

[0048] For convenience, frame 110, drive shaft 210, open-
ings 116.1, 116.2, 118.1, 1181.2, 118.3, 138, lower handle
145 and support extension 147 are also identified.

[0049] FIG. 5B depicts inverted pump assembly fixture
100" and housing 500, in accordance with embodiments of
the present disclosure.

[0050] In many embodiments, the next step for installing
pump components into a housing is to move, translate,
displace, etc. inverted pump assembly fixture 100" from the
raised position to a lowered position such that certain
portions of upper surface 114 of frame 110 rest on the upper
surface of flange 512. In other words, inverted pump assem-
bly fixture 100" is placed on the upper surface of flange 512
of housing 500. The dotted arrows indicate the direction of
movement, translation, displacement, etc. Inverted pump
assembly fixture 100' is depicted in the lowered position, and
clamp 140 is depicted in the engaged position. FIG. 6A
depicts a cross-section of this arrangement.

[0051] For convenience, lower surface 115, openings 118.
1, 1181.2, 118.3, 138, lower handle 145 and support exten-
sion 147 are also identified.

[0052] FIG. 5C depicts inverted pump assembly fixture
100" and housing 500, in accordance with embodiments of
the present disclosure.

[0053] In many embodiments, the next step for installing
pump components into a housing is to move, translate,
displace, etc. clamp 140 from the engaged position to the
disengaged position using lower handle 145 and/or support
extension 147. The dotted arrows indicate the direction of
movement, translation, displacement, etc. Inverted pump
assembly fixture 100' is depicted in the lowered position, and
lower handle 145 and support extension 147 of clamp 140
are depicted in the disengaged position. FIG. 6B depicts a
cross-section of this arrangement.

[0054] For convenience, lower surface 115, openings 118.
1, 1181.2, 118.3, 138 are also identified.

[0055] FIG. 5D depicts inverted pump assembly fixture
100" and housing 500, in accordance with embodiments of
the present disclosure.

[0056] In many embodiments, the next step for installing
pump components into a housing is to move, translate,
displace, etc. drive gear 200, port plate 300 and pump gear
set 400 into the pump chamber of housing 500. The dotted
arrow indicates the direction of movement, translation,
displacement, etc. Inverted pump assembly fixture 100" is
depicted in the lowered position, and lower handle 145 and
support extension 147 of clamp 140 are depicted in the
disengaged position. FIG. 6C depicts a cross-section of this
arrangement.

[0057] For convenience, lower surface 115, openings 118.
1, 1181.2, 118.3, 138 are also identified.

[0058] FIG. 6A depicts a cross section view of inverted
pump assembly fixture 100", drive gear 200, port plate 300,
pump gear set 400, and housing 500, in accordance with
embodiments of the present disclosure.

[0059] Inverted pump assembly fixture 100" is depicted in
the lowered position, and clamp 140 is depicted in the
engaged position (see FIG. 5B). For convenience, frame
110, openings 116.1, 138, lower handle 145, support exten-
sion 147, and pump chamber 520 of housing 500 are also
identified.
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[0060] FIG. 6B depicts a cross section view of inverted
pump assembly fixture 100", drive gear 200, port plate 300,
pump gear set 400, and housing 500, in accordance with
embodiments of the present disclosure.

[0061] Inverted pump assembly fixture 100" is depicted in
the lowered position, and clamp 140 is depicted in the
disengaged position (see FIG. 5C). For convenience, frame
110, openings 116.1, 138, lower handle 145, support exten-
sion 147, and pump chamber 520 of housing 500 are also
identified.

[0062] FIG. 6C depicts a cross section view of inverted
pump assembly fixture 100", drive gear 200, port plate 300,
pump gear set 400, and housing 500, in accordance with
embodiments of the present disclosure.

[0063] Inverted pump assembly fixture 100" is depicted in
the lowered position, clamp 140 is depicted in the disen-
gaged position, and drive gear 200, port plate 300 and pump
gear set 400 are disposed in pump chamber 520 of housing
500. (see FIG. 5D). For convenience, frame 110, openings
116.1, 138, lower handle 145, and support extension 147 are
also identified.

[0064] In many embodiments, after drive gear 200, port
plate 300 and pump gear set 400 have been displaced into
pump chamber 520 of housing 500, the next step for
installing pump components into a housing is to simply
remove inverted pump assembly fixture 100" from housing
500. In certain embodiments, fasteners 700.1, 700.2, 700.3
may be inserted through openings 118.1, 118.2, 118.3,
respectively, to partially attach port plate 300 to housing 500
prior to the removal of inverted pump assembly fixture 100’
from housing 500.

[0065] FIGS. 7A and 7B depicts drive gear 200, port plate
300, and housing 500, in accordance with embodiments of
the present disclosure.

[0066] After inverted pump assembly fixture 100" has been
removed from housing 500 exposing lower surface 306 of
port plate 300, openings 310.1, 310.2, 310.3, 310.4, 310.5
can be seen to align with the respective attachment points in
housing 500 (such as threaded inserts, etc.) in FIG. 7A.
[0067] In many embodiments, the final step for installing
pump components into a housing is to attach port plate 300
to the respective attachment points in housing 500 using
fasteners 700.1, 700.2, 700.3, 700.4, 700.5 as depicted in
FIG. 7B.

[0068] FIG. 8 depicts flow chart 800 representing func-
tionality associated with facilitating the installation of pump
components into housing 500, in accordance with embodi-
ments of the present disclosure.

[0069] At 810, drive gear 200 is loaded, placed, etc. onto
upper surface 134 of raised portion 132 such that recess 123
receives and contacts a circumferential portion of drive gear
200.

[0070] At 820, port plate 300 is loaded, placed, etc. onto
upper surface 124 of raised portion 122 while aligning drive
shaft 210 within opening 312, and aligning port plate dowels
129.1, 129.2 within openings 310.4, 310.5, respectively.
[0071] At 830, pump gear set 400 is loaded, placed, etc.
onto drive shaft 210 by sliding pump gear set 400 down
drive shaft 210 until at least a portion of the lower surfaces
of inner gear 410 and outer gear 420 are resting on raised
upper surface 305 of port plate 300. In certain embodiments,
snap ring 430 may be installed on drive shaft 210 to secure
pump gear set 400 to drive shaft 210. Other securing
mechanisms are also contemplated.
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[0072] At 840, clamp 140 is moved, translated, displaced,
etc., from the disengaged position to the engaged position
using upper handle 144, body 142, lower handle 145,
support arm 146, etc. When clamp 140 is disposed in the
engaged position, lower recess 149 receives and contacts a
circumferential portion of drive gear 200, upper recess 151
receives and contacts a circumferential portion of the outer
surface of outer gear 420, and retention devices 152.1, 152.2
engage outer gear 420 to secure pump gear set 400 to clamp
140.
[0073] At 850, pump assembly fixture 100 is inverted such
that the orientation of upper surface 114 and lower surface
115 are reversed, and then inverted pump assembly fixture
100" is aligned to housing 500 using housing dowels 119.1,
119.2 and openings 514.1, 514.2 in flange 512.
[0074] At 860, inverted pump assembly fixture 100" is
moved, translated, displaced, etc., from the raised position to
the lowered position such that certain portions of upper
surface 114 of frame 110 rest on the upper surface of flange
512. In other words, inverted pump assembly fixture 100" is
placed on the upper surface of flange 512 of housing 500.
[0075] At 870, clamp 140 is moved, translated, displaced,
etc., from the engaged position to the disengaged position
using lower handle 145 and/or support extension 147.
[0076] At 880, drive gear 200, port plate 300 and pump
gear set 400 are moved, translated, displaced, etc., into pump
chamber 520 of housing 500.
[0077] At 890, inverted pump assembly fixture 100" is
removed from housing 500.
[0078] At 892, port plate 300 is attached to the respective
attachment points in housing 500 using fasteners 700.1,
700.2, 700.3, 700.4, 700.5.
[0079] The many features and advantages of the disclosure
are apparent from the detailed specification, and, thus, it is
intended by the appended claims to cover all such features
and advantages of the disclosure which fall within the scope
of the disclosure. Further, since numerous modifications and
variations will readily occur to those skilled in the art, it is
not desired to limit the disclosure to the exact construction
and operation illustrated and described, and, accordingly, all
suitable modifications and equivalents may be resorted to
that fall within the scope of the disclosure.

1. An apparatus to facilitate installation of pump compo-
nents into a housing, the apparatus comprising:

a frame configured to be placed on a housing during

assembly, the frame including:

a body,

a first raised portion extending from the body, the first
raised portion configured to support a portion of a
drive gear, and

a second raised portion extending from the body, the
second raised portion configured to support a portion
of a port plate; and

a clamp slidingly coupled to the frame, the clamp con-

figured to secure the drive gear, the port plate, and a

pump gear set to the frame, and to release the drive

gear, the port plate, and the pump gear set from the
frame,

wherein the pump gear set is coupled to the drive gear.

2. The apparatus of claim 1, wherein:

the clamp has a disengaged position and an engaged
position;

the disengaged position is configured to allow placement
of the drive gear onto the first raised portion, placement
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of the port plate onto the second raised portion, and
placement of the pump gear set onto the drive gear; and
the engaged position is configured to secure the drive
gear, the port plate, and the pump gear set to the frame.

3. The apparatus of claim 2, wherein:

the drive gear includes a gear disk and a drive shaft; and

the pump gear set includes an inner gear and an outer gear.

4. The apparatus of claim 3, wherein the second raised
portion defines a recess configured to receive a first circum-
ferential portion of the gear disk.

5. The apparatus of claim 4, wherein the clamp includes
a pair of lower arms defining a lower recess configured to
receive a second circumferential portion of the gear disk.

6. The apparatus of claim 5, wherein the clamp includes
a pair of upper arms defining an upper recess configured to
receive a circumferential portion of the outer gear.

7. The apparatus of claim 6, wherein each upper arm of
the pair of upper arms includes a retention device to secure
the pump gear set when the clamp is disposed in the engaged
position.

8. The apparatus of claim 7, wherein the retention device
is a spring clip or a spring plunger.

9. The apparatus of claim 8, wherein the retention device
is a ball-nose spring plunger.

10. The apparatus of claim 3, wherein the inner gear is
coupled to the drive shaft by one or more cooperating
surfaces.

11. The apparatus of claim 10, wherein the inner gear is
retained on the drive shaft with a snap ring.

12. The apparatus of claim 11, wherein the pump gear set
is a gerotor gear set.

13. The apparatus of claim 1, further comprising:

a plurality of housing dowels extending from the body, the
housing dowels configured to align the frame to the
housing.

14. The apparatus of claim 1, further comprising:

a plurality of port plate dowels extending from the second
raised portion, the port plate dowels configured to align
the port plate to the second raised portion.

15. The apparatus of claim 14, wherein the port plate

includes:
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a body defining an inlet passage, an outlet passage, and a
number of openings, each opening configured to
receive a fastener therethrough; and

a raised upper surface that is configured to contact a
portion of the pump gear set.

16. The apparatus of claim 15, wherein at least two of the
number of openings are each configured to receive one of the
port plate dowels.

17. A method to facilitate installation of pump compo-
nents into a housing, the method comprising:

loading a drive gear, a port plate and a pump gear set onto
a pump assembly fixture;

inverting the pump assembly fixture;

moving the inverted pump assembly fixture onto the
housing;

moving the drive gear, the port plate and the pump gear
set into the housing;

removing the inverted pump assembly fixture from the
housing; and

attaching the port plate to the housing.

18. The method of claim 17, wherein the loading the drive
gear, the port plate and the pump gear set includes:

loading the drive gear onto a first raised portion of a frame
of the pump assembly fixture;

loading the port plate onto a second raised portion of the
frame while aligning a drive shaft of the drive gear
within an opening in the port plate;

loading the pump gear set onto the drive gear; moving a
clamp of the pump assembly fixture to an engaged
position to secure the drive gear, the port plate and the
pump gear set to the frame; and

after the inverted pump assembly fixture is moved onto
the housing, the method further comprises moving the
clamp to a disengaged position to release the drive gear,
the port plate, and the pump gear set from the frame.

19. The method of claim 18, wherein the inverting the
pump assembly fixture includes aligning a plurality of
housing dowels with respective openings in the housing.

20. (canceled)



