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(54) BEARING FOR PUMP

(57) A bearing assembly with a first bearing compo-
nent (153) movable towards gears (114) to provide seal-
ing and a second bearing component (155) transferring
radial load to thehousing (116) andpreventing radial load

from being applied through first bearing component
(153). The first bearing component (153) and the second
bearing component (155) defining portions of the second
set of through-openings (147).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit to U.S. Provi-
sional Application No. 63/604,637 filed on November 30,
2023.

TECHNICAL FIELD

[0002] The invention relates to the technical field of a
bearing assembly for supporting gears and sealing
against fluid leakage.

BACKGROUND

[0003] Bearing assemblies are often used in systems
such as fuel pumps. For example, journal bearings may
be used to support gears within fuel pumps. The journal
bearings can be configured to provide some sealing
against fluid leakage at the gears. To provide this sealing,
a first axial force is applied tomovable ones of the journal
bearings to press the journal bearings towards the gears
relative to the outer housing. An example journal bearing
of this type is disclosed by US Patent Publication No.
US2023/0033416.

SUMMARY

[0004] The present disclosure relates to a bearing
assembly to be used in a fuel pump which may prevent
damage caused bearings pressing against gears when
the housing or end cap expandwith pressure changes. A
pump comprises a housing defining a gear chamber. The
housing defines an inlet and an outlet in fluid commu-
nication with the gear chamber. A gear arrangement is
disposed within the gear chamber and is configured to
drive fluid from the inlet to the outlet. The gear arrange-
ment includes at least two gears rotatable about corre-
sponding axes of rotation and each of the two gears
define first and second axial gear faces that face in
opposite axial directions. Journals are coupled to the
two gear and are aligned along the axes of the two gears.
A first bearing structure includes an inboard end that
opposes the first axial gear face of the two gears. Ad-
ditionally, the first bearing structure defines a first set of
through-openings for radially supporting the journals
relative to the housing such that the journals are rotatable
about the axes of rotation relative to the housing. A
second bearing structure includes an inboard end that
opposes the second axial gear face of the two gears. The
second bearing structure defines a second set of
through-openings for radially supporting the journals
relative to the housing such that the journals are rotatable
about the axes of rotation relative to the housing and the
second bearing structure also defines an outboard end.
The second bearing structure comprising a first bearing
component which defines the inboard end and a second

bearing component which defines the outboard end. The
first bearing component is axially movable relative to the
second bearing component and is configured for direct-
ing a first axial force toward the second axial gear face of
the two gears. The second bearing component is con-
figured to transfer radial load from the two gears to the
housing and to prevent radially load from being applied
through the first bearing component. The first bearing
component and the second bearing component each
define portions of the second set of through-openings.
[0005] A variety of additional inventive aspects will be
set forth in the description that follows. The inventive
aspects can relate to individual features and to combina-
tions of features. It is to be understood that both the
forgoing general description and the following detailed
description are exemplary and explanatory only and are
not restrictive of thebroad inventive concepts uponwhich
the embodiments disclosed herein are based.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 is a perspective view of a fuel pump in accor-
dance with the principles of the present disclosure;

Fig. 2 is a transverse cross-section showing a gear
chamber and gears of the fuel pump of Fig. 1;

Fig. 3 is an exploded view of the fuel pump of Fig. 1
showing the gears and bearing structures for sup-
porting the gears;

Fig. 4 is an inboard perspective view of a bearing
assembly of the fuel pump of Fig. 1;

Fig. 5 is an outboard perspective view of the bearing
assembly of Fig.4;

Fig. 6 is an exploded view of the bearing assembly of
Fig.4;

Fig. 7 is an inboard end viewof the bearing assembly
of Fig. 1;

Fig. 8 is side view of the bearing assembly of Fig. 1;

Fig. 9 is a cross-sectional view of the bearing as-
sembly of Fig. 4 taken along section line 9‑9 of Fig. 7;
and

Fig. 10 is an outboard end view of the bearing as-
sembly of Fig. 4.

DETAILED DESCRIPTION

[0007] Certain aspects of the present disclosure relate
to a bearing assembly for supporting gears of a gear
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pump. The bearing assembly can be configured to se-
parate radial bearing functionality and axial sealing func-
tionality into separatebearingcomponents. For example,
the bearing assembly can include a first bearing compo-
nent adapted for providing axial sealing against axial
gear faces of the gears and a second bearing component
for accommodating radial loading. The first bearing com-
ponent is axially moveable relative to the second bearing
component and is positioned axially between the second
bearing component and the axial gear faces. In certain
examples, the first bearing component is biased axially
toward the axial gear faces and away from the second
bearing component. The biasing can be provided by one
or more springs and/or by fluid pressure. In certain ex-
amples, thesecondbearingcomponent preventsor limits
radial load from being applied to the first bearing compo-
nent to prevent the first bearing component from being
axially locked in place via friction.
[0008] It will be appreciated that during operation of a
gear pump such as a fuel gear pump, fluctuations in
temperature can cause expansion/contraction of com-
ponents of the pump. The ability of a bearing component
to float or otherwise move relative to the gears prevents
excessive axial loading from being applied to the axial
end faces of the gears when expansion/contraction oc-
curs. In gear pumps, radial loading of the bearings can
cause the bearings to be axially locked in place due to
friction which can result in excessive axial loading being
applied to the axial gear faces. Aspects of the present
disclosure relate to bearing configurations that prevent at
least an inboard portion of a bearing from being axially
locked by friction so such portion can move to accom-
modate expansion/contraction of pump components.
[0009] Figs. 1‑3 illustrates a pump 100 (e.g., a fuel
pump) in accordance with the principles of the present
disclosure. The pump 100 is adapted to pump fluid (e.g.,
fuel) from an inlet 102 through a gear chamber 118 to an
outlet 104. The inlet 102, the outlet 104 (shown in FIG. 2),
and the gear chamber 118 (shown in FIG. 3) can be
defined by a pump housing 116 which may include a
main housing body 117 and a cover 126. The outlet
pressure is significantly higher than the inlet pressure.
A gear arrangement 108 is rotationally supported within
the pumphousing 116 and is configured for pumping fluid
through the gear chamber 118 from the inlet 102 to the
outlet 104. It will be appreciated that the pump 100 can
include one or more pumping stages, with the gear ar-
rangement 108 corresponding to one of the stages.
Further, in some instances, the housing 116 may define
multiple inlets 102 and/or multiple outlets 104.
[0010] The gear arrangement 108 includes two inter-
meshed gears 114 each configured to rotate relative the
housing 116 about a corresponding axis 115. The axes
115 are parallel and extend through the gear chamber
118. The gears 114 are mounted on journals 120 aligned
along the axes 115. The gears 114 and the journals 120
are configured to rotate in unison with each other about
the axes115. In certain examples, oneof the journals 120

is coupled to a driveshaft that drives rotation of the
journals 120 and their corresponding gears 114 about
the axes 115. The driveshaft drives one of the gears 114
and the gear 114 driven by the driveshaft drives the other
of the two gears. Since only one gear needs to be driven,
a single driveshaft can be used. The gears 114 each
include first and second axial gear faces 119, 121 that
face in opposite directions. The journals 120 are sup-
ported for rotation relative to the housing 116 by a first
bearing structure 122 positioned adjacent the first axial
gear faces 119 and a second bearing structure 123
positioned adjacent the second axial gear faces 121.
The gears 114 can be axially pressed between the first
and second bearing structures 122, 123 to control leak-
age across the first and secondaxial gear faces 119, 121.
The first bearing structure 122 has a first axial bearing
face 125 that opposes the first axial gear faces 119 and
the second bearing structure 123 has a second axial
bearing face 128 that opposes the second axial gear
faces 121.
[0011] The first bearing structure 122 includes through
openings 127 for receiving the journals 120. The through
openings 127 can be in fluid communicationwith the inlet
102such that the throughopenings127aremaintainedat
inlet pressure. The through openings 127 can extend
axially through the first bearing structure 122 from an
inboardend141 toanoutboardend143.The inboardend
141 can define the first axial bearing face 125. In one
example, the first bearing structure122 is rotationally and
axially fixed relative to the pump housing 116 and the
journals 120 rotate within the through openings 127
relative to the first bearing structure 122. The term fixed
means axial movement is not intended during use; how-
ever, nowelding or fastening exists. For instance, the first
bearing structure 122may abut against a first stop within
the housing 116 which limits axial movement away from
the gears. Because the inlet pressure and discharge
pressure may be different, an uneven radial load may
be asserted on the gears. The radial load can be greatest
in one radial direction as a result of the difference in
pressure between the inlet 102 and the outlet 104. The
radial load is then transferred from the gears 114 to the
journals 120 and from the journals 120 through the first
bearing structure 122 to the pump housing 116. The first
bearing structure 122 can define circumferential grooves
129 about the axes 115 at peripheral portions of the
inboard end 141. The circumferential grooves 129 are
in fluid communication with the outlet 104 and can be
configured to enhance the application of outlet pressure
at the first axial bearing face 125. The first bearing
structure 122 can define an inlet region 131 correspond-
ing to the inlet 102 and an outlet region 133 correspond-
ing to the outlet 104. The inlet and outlet regions 131, 133
canbepositionedadjacent the first axial bearing face125
and can be separated by a divider 165.
[0012] The second bearing structure 123 includes
through-openings 147 for receiving the journals 120.
The through-openings 147 canbe in fluid communication
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with the inlet 102 such that the through-openings 147 are
maintained at inlet pressure. The second bearing struc-
ture 123definesan inboard end149andanoutboard end
151. The inboard end 149 defines the second axial
bearing face 128. The through-openings 147 extend
axially through the second bearing structure 123 from
the inboard end 149 to the outboard end 151. In one
example, the second bearing structure 123 has a multi-
part construction with different bearing components
being designed to provide different bearing functionality.
For example, the second bearing structure 123 can in-
clude a first bearing component 153 that defines the
inboard end 149 and a second bearing component 155
that defines the outboard end 151. The first bearing
component 153 can include the second axial bearing
face 128 can be configured for applying an axial sealing
force toward the second axial gear faces 121 for causing
the first and second axial gear faces 119, 121 to be
pressed axially between the first and second axial bear-
ing faces 125, 127 of the first and second bearing struc-
tures 122, 123. When the axial sealing force is applied, a
layer of pressurized fluid exists between second axial
gear faces 121 and the second axial bearing face 128.
The axial sealing force helps pressurize the fluid and
maintain a minimal gap between the second axial gear
face 121, and the second axial bearing face 128. The first
bearing component 153 is preferably positioned axially
between the second bearing component 155 and the
second axial gear face 121 and is preferably axially
moveable relative to the second bearing component
155 and relative to the housing 116 and the gears 114.
In some examples, the first bearing component 153 can
be forced axially away from the second bearing compo-
nent 155 and axially toward the gears 114 (e.g., by a
spring force generated by one or more springs and/or by
fluid pressure). The second bearing component 155 can
be configured to transfer radial load to the pump housing
116. In certain examples, the second bearing component
155 is rotationally and axially fixed relative to the pump
housing 116 and the journals 120 rotate within the
through-openings 147 relative to both the first and sec-
ond bearing components 153, 155. For example, the
second bearing structure 123may abut against the cover
126 such that the cover 126 acts as an axial stop, and
sealing canbeprovidedbetween theoutboardend151of
the second bearing component 155 and the cover 126.
The through-openings 147 are defined at least partially
by each of the first and second bearing components
153,155. The radial load applied through the second
bearing component 155 can be greatest in one radial
direction as a result of the difference in pressure between
the inlet 102 and the outlet 104. The first and second
bearing components 153, 155 can be relatively config-
ured such that the second bearing component 155 limits
or eliminates radial load that is applied through the first
bearing component 153 thereby preventing the first bear-
ing component 153 from being frictionally axially held in
place with respect to the housing 116 in a way that would

inhibit effective axial movement of the first bearing com-
ponent 153. In certain examples, the second bearing
component 155 is larger in a radial dimension than the
first bearing component 153 or is otherwise configured to
reduce, limit or prevent radial contact between the first
bearing component and the pump housing 116.
[0013] It will be appreciated that the first bearing com-
ponent 153 is configured to float or otherwise move
axially relative to the second bearing component 155
to provide hydraulic face sealing against the gears 114
(e.g., a pressurized layer of fluid can be provided be-
tween the gears and the inboard ends of the first and
second bearing structures 122,123). The first bearing
component 153 is preferably urged in an inboard direc-
tion toward the gears 114 and away from the second
bearing component 155. The urging of the first bearing
component 153 forces the outboard end 151 of the
second bearing component 155 against the cover 126
and also urges the outboard end 143 of the first bearing
structure 122 against the axial stop within the housing
116. In this way, the first bearing structure 122 and the
second bearing component 155 aremaintained at a fixed
axial position during use.
[0014] As shown in Fig. 6‑9, the first bearing structure
153 can define circumferential grooves 159 about the
axes 115 at peripheral portions of the second axial bear-
ing face 128 (e.g., at the inboard end 149). The circum-
ferential grooves 159 are in fluid communication with the
outlet 104 and can be configured to enhance the applica-
tion of outlet pressure at the second axial bearing face
128. The first bearing component 153 can define an inlet
region 161 corresponding to the inlet 102 and an outlet
region 163 corresponding to the outlet 104. The inlet and
outlet regions 161, 163 can be positioned adjacent the
inboard end 149 and can be separated by a divider 165.
The inlet and outlet regions 161, 163 of the first bearing
component 153 can align and be in fluid communication
with the inlet and outlet regions 131, 133 of the first
bearing structure 122. A transitional region 160 is posi-
tioned between the inlet region 161 and the circumfer-
ential groove 159. The second bearing component 155
may be two separated halves which form a unitary piece
when assembled. In other instances, the second bearing
component 155 may be a single piece.
[0015] As shown in Figs. 5, 6, 8, and 9, the second
bearing component 155 is depicted including an outer
groove 167 that preferably is in fluid communication with
the outlet 104. The outer groove 167 is defined in part by
an outer flange 169. Fig. 9 shows the springs 171 can be
positioned between the flange 169 and the first bearing
component 153 for biasing the first bearing component
153 in an inboard direction relative to the second bearing
component 155. The outer flange 169 can define open-
ings 173 (e.g., axial openings) for allowing outlet pres-
sure from the outer groove 167 to act on the first bearing
component 153 thereby forcing the first bearing compo-
nent 153 in the inboard direction relative to the second
bearing component 155 by fluid pressure. In one exam-
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ple, the openings 173 can be configured for receiving the
springs 171 and can include internal spring seats. In on
example, one or more annular seals can be provided
between an interior of the first bearing component 153
and an exterior of the second bearing component.
[0016] Figs. 4, 5, and 7‑10 illustrates the first bearing
component 153, engaging with the second bearing com-
ponent 155. The first bearing component 153 defines a
first half 154 with one of the through-openings 147, a
second half 156 with the other through-opening 147, and
an intermediate region 158 partially defined by the both
the first and second halves. In some examples, the first
bearing component 153 may be a single piece. In other
examples, the first bearing component 153 may be di-
vided between the first and second halves 154, 156 into
two first bearing components 153 which form a unitary
piecewhen assembled. The first bearing component 153
defines a first portion of the through-openings 147 which
align with a second portion of the through-openings 147
defined by the second bearing component 155.
[0017] As shown in Fig. 6, 8, and 9, the second bearing
component 155 may be inserted into the first bearing
component 153 creating a connection interface 175
where an insertion end 176 of the second bearing com-
ponent 155may be inserted within a receiving end 178 of
the first bearing component 153. The insertion end176 of
the through-openings 147 is opposite the outboard end
151 of the second bearing component 155, and the
receiving end 178 of the first bearing component 153 is
opposite the inboard end 149 of the first bearing compo-
nent 153. The second bearing component 155 defines a
space 179 between the insert end 176 defined by the
second portion of the two through-openings 147. The
space 179 allows the intermediate region 158 of the first
bearing component 153 to nest between the second
portion of the through-openings 147 defined by the sec-
ond bearing component 155. A connection interface 175
is defined between an interior of the through-openings
147 of the first bearing component 153 and the exterior of
the insertion end 176 of second bearing component 155.
As shown in Figs. 8 and 9, when the insertion end 176 is
inserted into the receiving end 178 of the first bearing
component 153, the receiving end 178 may positioned
adjacent to a outer flange 169 of the second bearing
component 155. A small gap is present between the
receiving end 178 and the outer flange 169 allowing
further discharge pressure to move the first bearing
component 153 towards the gears 114.
[0018] Fig. 6, 8, and 9 illustrates the sealing between
first bearing component 153 and the second bearing
component 155 of Fig. 1. The connection interface 175
defines annular grooves 172which allow sealing to occur
between the first bearing component 153 and second
bearing component 155. Each of the annular grooves
172 allow seals 174 to be positioned within the annular
grooves172 for sealing the inlet anddischargepressures
created by fluid leakage. In some instances, the annular
grooves 172 may be defined within the first bearing

component 153. In other instances, the annular grooves
172 may be defined within the second bearing compo-
nent 155. For instance, in Fig. 9, the first bearing com-
ponent 153 may have a first, second, and third inner
circumferential surface 180, 182, 184 which engage with
the insertion end 176 of the second bearing component
155 at the connection interface 175. The first inner cir-
cumferential surface 180 is adjacent to the second axial
bearing face 128 of the first bearing component 153. The
third inner circumferential surface184 is positionedat the
receiving end 178 of the first bearing component and the
second inner circumferential surface 182 is positioned
between the first and third circumferential surface
180,184. The first bearing component 153 may define
at least oneof theannulargrooves172 for sealingagainst
the inlet and discharge pressure. In Fig. 9 of the embodi-
ment of Fig. 1, the second inner circumferential surface
defines a first seal groove 172a of the two annular
grooves 172. The exterior of the insertion end 176 may
define a second seal groove 172b where the third cir-
cumferential surface 184 meets the exterior of through-
openings 147 when the first bearing component 153 is
inserted over the second bearing component 155.
Further, each of the two through-openings 147 defined
by the second bearing component 155 include a through-
opening channel 188 extending from the insertion end
176 to the outboard end 151 of the second bearing
component 155. In some examples, an elastomeric seal
may additionally be positioned at the outboard end151 of
the second bearing component 155 to seal against the
cover 126.
[0019] The various examples described above are
provided by way of illustration only and should not be
construed to limit the scope of the present disclosure.
Those skilled in the art will readily recognize various
modifications and changes that may be made without
following the examples and applications illustrated and
described herein, and without departing from the true
spirit and scope of the present disclosure.

ASPECTS OF PRESENT DISCLOSURE

[0020]

1. A pump comprising:

a housing defining a gear chamber, the housing
defining an inlet and an outlet in fluid commu-
nication with the gear chamber;
a gear arrangement disposed within the gear
chamber configured todrive fluid from the inlet to
the outlet, the gear arrangement including at
least two gears rotatable about corresponding
axes of rotation, each of the two gears defining
first and second axial gear faces that face in
opposite axial directions;
journals coupled to the two gears and aligned
along the axes of the two gears;
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a first bearing structure including an inboard end
that opposes the first axial gear face of the two
gears, the first bearing structure defining a first
set of through-openings for radially supporting
the journals relative to the housing such that the
journals are rotatable about the axes of rotation
relative to the housing;
a second bearing structure including an inboard
end that opposes the second axial gear face of
the two gears, the second bearing structure
defining a second set of through-openings for
radially supporting the journals relative to the
housing such that the journals are rotatable
about theaxesof rotation relative to thehousing,
the second bearing structure also defining an
outboard end; and
the second bearing structure comprising a first
bearing component defining the inboard end
and a second bearing component defining the
outboard end, the first bearing component being
axially movable relative to the second bearing
component and being configured for directing a
first axial force toward thesecondaxial gear face
of the two gears, the secondbearing component
being configured to transfer radial load from the
two gears to the housing and for preventing
radially load from being applied through the first
bearing component, the first bearing component
and the second bearing component each defin-
ing portions of the second set of through-open-
ings.

2. The pump of aspect 1, wherein fluid pressure from
theoutlet is used to force the first bearing component
in an inboarddirectionaway from thesecondbearing
component and towards the two gears.

3. The pump of aspect 1 or 2, wherein springs are
used to bias the first bearing component in an in-
board direction away from the second bearing com-
ponent and towards the two gears.

4. The pump of aspects 1‑3, wherein fluid pressure
from the outlet and springs are used to force the first
bearing component in the inboard direction away
from the second bearing component and towards
the two gears.

5. The pump of aspects 1‑4, wherein the second
bearing component defines a flange with a plurality
of openings, the flange abutting the first bearing, the
plurality of openings allowing springs and/or fluid
pressures to direct the first bearing component in
an inboard direction towards the two gears.

6. The pump of aspects 1‑5, wherein the second
bearing component may have an outer groove de-
fined partially by the flange.

7. The pump of aspects 1‑6, wherein the outer
groove is in fluid communication with the outlet.

8. The pump of aspects 1‑7, a second axial bearing
face of the first bearing component includes an inlet
region in fluid communication with the inlet and an
outlet region in fluid communication with the outlet.

9. Thepumpof aspects 1‑8, the secondaxial bearing
face further includesacircumferential groovearound
the second axial bearing face and joining with the
outlet region.

10. Thepumpof aspects 1‑9,wherein the inlet region
and the outlet region may be separated by a divider.

11. The pump of aspects 1‑10, wherein the first
bearing component may define a first half and a
second half, wherein each half includes one
through-opening of the second set of through-open-
ings.

12. The pump of aspects 1‑11, wherein the first
bearing component may be a two-piece configura-
tion wherein each of the first and second half may be
separate pieces joined together.

13. The pump of aspects 1‑12, wherein axial move-
ment of the first bearing structure is fixed.

14. The pump of aspects 1‑13, wherein axial move-
ment of the second bearing component is fixed

15. The pump of aspects 1‑14, wherein axial move-
ment of the second bearing component is fixed, and
axial movement of the first bearing structure is fixed.

16. The pump of aspects 1‑15, wherein the first
bearing component includes an intermediate portion
between the first half and second half, which nests
between the portions of the second set of through-
openingsdefinedby the secondbearing component.

Claims

1. A pump comprising:

a housing defining a gear chamber, the housing
defining an inlet and an outlet in fluid commu-
nication with the gear chamber;
a gear arrangement disposed within the gear
chamber configured todrive fluid from the inlet to
the outlet, the gear arrangement including at
least two gears rotatable about corresponding
axes of rotation, each of the two gears defining
first and second axial gear faces that face in
opposite axial directions;
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journals coupled to the two gears and aligned
along the axes of the two gears;
a first bearing structure including an inboard end
that opposes the first axial gear face of the two
gears, the first bearing structure defining a first
set of through-openings for radially supporting
the journals relative to the housing such that the
journals are rotatable about the axes of rotation
relative to the housing;
a second bearing structure including an inboard
end that opposes the second axial gear face of
the two gears, the second bearing structure
defining a second set of through-openings for
radially supporting the journals relative to the
housing such that the journals are rotatable
about theaxesof rotation relative to thehousing,
the second bearing structure also defining an
outboard end; and
the second bearing structure comprising a first
bearing component defining the inboard end
and a second bearing component defining the
outboard end, the first bearing component being
axially movable relative to the second bearing
component and being configured for directing a
first axial force toward thesecondaxial gear face
of the two gears, the secondbearing component
being configured to transfer radial load from the
two gears to the housing and for preventing
radially load from being applied through the first
bearing component, the first bearing component
and the second bearing component each defin-
ing portions of the second set of through-open-
ings.

2. The pump of claim 1, wherein fluid pressure from the
outlet is used to force the first bearing component in
an inboard direction away from the second bearing
component and towards the two gears.

3. The pump of claim 1 or claim 2, wherein springs are
used to bias the first bearing component in an in-
board direction away from the second bearing com-
ponent and towards the two gears.

4. The pump of claim 3, wherein fluid pressure from the
outlet and springs are used to force the first bearing
component in the inboard direction away from the
second bearing component and towards the two
gears.

5. The pump of any preceding claim, wherein the sec-
ond bearing component defines a flange with a plur-
ality of openings, the flange abutting the first bearing
component, the plurality of openings allowing
springs and/or fluid pressures to direct the first bear-
ing component in an inboard direction towards the
two gears.

6. The pump of claim 5, wherein the second bearing
component may have an outer groove defined par-
tially by the flange.

7. The pump of claim 6, wherein the outer groove is in
fluid communication with the outlet.

8. The pump of any preceding claim, a second axial
bearing face of the first bearing component includes
an inlet region in fluid communication with the inlet
and an outlet region in fluid communication with the
outlet.

9. The pump of claim 8, the second axial bearing face
further includes a circumferential groove around the
second axial bearing face and joining with the outlet
region.

10. The pump of claim 8 or claim 9, wherein the inlet
region and the outlet region may be separated by a
divider.

11. The pump of any preceding claim, wherein the first
bearing component may define a first half and a
second half, wherein each half includes one
through-opening of the second set of through-open-
ings.

12. The pump of any preceding claim, wherein the first
bearing component may be a two-piece configura-
tion wherein each of the first and second half may be
separate pieces joined together.

13. The pump of any preceding claim, wherein axial
movement of the first bearing structure is fixed.

14. The pump of any preceding claim, wherein axial
movement of the second bearing component is fixed

15. The pump of any of claims 12 to 14, wherein the first
bearing component includes an intermediate portion
between the first half and second half, which nests
between the portions of the second set of through-
openingsdefinedby the secondbearing component.
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