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Running the generator
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Catching oil draining from the generator within a sump
basin of the generator

530~ v
Suctioning the oil in the sump basin under, a perimeter
flow recess of a sump cover that is secured to the sump
basin and covers a sump port, so that the oil is suctioned
toward a sump tube connected to the sump port
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SUMP COVER ASSEMBLY FOR
GENERATOR

BACKGROUND

[0001] The disclosed embodiments are directed at a gen-
erator for an aircraft and more specifically to a sump cover
for the generator.

[0002] Throughout history, engineers have been designing
vehicles that can fly. These flying vehicles require electricity
for aircraft avionics, flight controls, passenger comfort, and
various other subsystems. Aircraft electric power is typically
generated by engine driven generators and auxiliary power
unit (APU) driven generators. These generators and APUs
need a lubricant such as oil for lubrication and cooling of
internal components. Lubricant may drain from the internal
components during use. The drained lubricant may remain
within the housing of the generator or APU, for example,
within an internal sump basin. The drained lubricant suc-
tioned from the sump basin using a scavenger pump and may
then be recirculated. One issue with recirculating the lubri-
cant is that at certain pressures, scavenger pumps may
become less effective in suctioning the drained lubricant
from the sump basins.

SUMMARY OF THE DISCLOSURE

[0003] Disclosed is a sump cover for a sump basin of a
generator of an aircraft, the sump cover comprising: a sump
cover shell shaped as an inverted bowl, a front portion of the
sump cover shell including a first plurality of fastener
features, each configured to fasten to one of a second
plurality of fastener features in the sump basin; and a sump
cover support extending outwardly from the sump cover
shell, past a perimeter edge of the sump cover shell, con-
figured to fit through a sump port and against a sump tube
of the sump basin, wherein the sump cover support and the
first plurality of fastener features define a multi-point mount-
ing configuration between the sump cover and the sump
basin.

[0004] In addition to one or more of the above disclosed
aspects or as an alternate the front portion extends down-
wardly beyond a rest of the sump cover shell to define a
perimeter step on both sides of the front portion, thereby
defining a perimeter flow recess for the sump cover when the
sump cover is installed in the sump basin, the perimeter flow
recess defining a fluid flow path between the sump cover and
the sump basin.

[0005] In addition to one or more of the above disclosed
aspects or as an alternate the perimeter step has a height of
0.075 inches.

[0006] In addition to one or more of the above disclosed
aspects or as an alternate the front portion is thicker than a
rest of the sump cover shell of the sump cover.

[0007] In addition to one or more of the above disclosed
aspects or as an alternate the first plurality of fastener
features are through-holes.

[0008] In addition to one or more of the above disclosed
aspects or as an alternate the sump cover shell includes: a
plurality of perimeter portions including the front portion, a
back portion that opposes the front portion, a first side
portion and a second side portion that opposes the first side
portion; and a top portion that is substantially planar,
wherein the front portion is planar and is substantially
perpendicular to the top portion.
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[0009] In addition to one or more of the above disclosed
aspects or as an alternate the front portion includes a
perimeter fitting recess between the first plurality of fastener
features, the perimeter fitting recess forming an arcuate
shape for mounting the sump cover against a tubular conduit
that forms the sump tube in the sump basin.

[0010] In addition to one or more of the above disclosed
aspects or as an alternate the sump cover support defines a
leg that is disposed at an angle to the top portion.

[0011] In addition to one or more of the above disclosed
aspects or as an alternate the sump cover support is closer to
the back portion than the front portion.

[0012] In addition to one or more of the above disclosed
aspects or as an alternate the sump cover support is closer to
a first corner between the back portion and the first side
portion than a second corner between the back portion and
the second side portion.

[0013] In addition to one or more of the above disclosed
aspects or as an alternate when the sump cover is secured to
the sump basin, the sump cover support is piloted into the
sump port, whereby the sump cover support is pressed
against a back end of the sump port.

[0014] In addition to one or more of the above disclosed
aspects or as an alternate each of the back portion, the first
side portion, the second side portion, the first corner and the
second corner are curved.

[0015] Further disclosed is a generator of an aircraft,
comprising: a sump cover having one or more of the above
disclosed aspects; a shaft extending through the generator;
the sump basin defined by a bottom portion of the generator;
the sump basin including the sump port; the sump tube
connected to the sump basin through the sump port, the
sump tube being exterior to the sump basin; and the bottom
portion of the generator further including the second plu-
rality of fastener features; wherein: the sump cover is
supported over the sump port; the first plurality of fastener
features is fastened to the second plurality of fastener
features; and the sump cover support extends through the
sump port and is disposed in the sump tube of the sump
basin.

[0016] In addition to one or more of the above disclosed
aspects or as an alternate the second plurality of fastener
features are through-holes.

[0017] In addition to one or more of the above disclosed
aspects or as an alternate a plurality of bolts each engage one
of' the first plurality of fastener features and a corresponding
one of the second plurality of fastener features.

[0018] In addition to one or more of the above disclosed
aspects or as an alternate the front portion extends down-
wardly beyond a rest of the sump cover shell to define a
perimeter step on both sides of the front portion, thereby
defining a perimeter flow recess for the sump cover when the
sump cover is installed in the sump basin, the perimeter flow
recess defining a fluid flow path between the sump cover and
the sump basin; and the perimeter flow recess between the
sump cover and the bottom portion of the generator is 0.075
inches.

[0019] In addition to one or more of the above disclosed
aspects or as an alternate a tubular conduit is formed in the
sump basin that defines the sump tube, the tubular conduit
being disposed between the second plurality of fastener
features; and the front portion includes a perimeter fitting
recess between the first plurality of fastener features, the
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perimeter fitting recess forming an arcuate shape for mount-
ing the sump cover against the tubular conduit.

[0020] In addition to one or more of the above disclosed
aspects or as an alternate the sump port includes a back end,
and the sump cover support is piloted into the sump port,
whereby the sump cover support is pressed against the back
end of the sump port.

[0021] Further disclosed is an aircraft including a genera-
tor having one or more of the above disclosed aspects.
[0022] Further disclosed is a method of operating a gen-
erator of an aircraft, comprising: running the generator;
catching oil that is draining from the generator within a
sump basin of a generator; and suctioning the oil in the sump
basin, under a perimeter flow recess of a sump cover that is
secured to the sump basin and covers a sump port, so that the
oil is suctioned toward the sump port.

BRIEF DESCRIPTION OF THE FIGURES

[0023] The present disclosure is illustrated by way of
example and not limited in the accompanying figures in
which like reference numerals indicate similar elements.
[0024] FIG. 1 shows an aircraft that may contain one or
more features of the disclosed embodiments;

[0025] FIG. 2 shows a generator for the aircraft of FIG. 1,
where the generator may contain one or more features of the
disclosed embodiments

[0026] FIG. 3 shows a cross sectional view of the genera-
tor along lines A-A of FIG. 2;

[0027] FIG. 4A shows a perspective view of a sump cover
for the generator of FIG. 2 according to an embodiment;
[0028] FIG. 4B shows a different perspective view of the
sump cover of FIG. 4A;

[0029] FIG. 5A shows a perspective view of the sump
cover of FIG. 4A installed in the generator of FIG. 2;
[0030] FIG. 5B shows a front perspective view of the
sump cover of FIG. 4A installed in the generator of FIG. 2;
[0031] FIG. 5C shows a top perspective view of a cross
section along lines B-B in FIG. 5A;

[0032] FIG. 6 shows a flow path of 0il within the generator
according to a disclosed embodiment; and

[0033] FIG. 7 is a flowchart showing a method of oper-
ating a generator according to an embodiment.

DETAILED DESCRIPTION

[0034] Turning to FIGS. 1 and 2, an aircraft 10 may have
a fuselage 20, a pair of wings 30 and an empennage 50. One
or more locations in the aircraft may include a generator 60.
The generator 60 may have a shaft 80 extending from within
the generator 60.

[0035] Turning to FIG. 3, typical generator components
100 (illustrated schematically) are within the generator 60.
Such generator components 100 include a rotor 102 with
accompanying magnets 104 and stator 106 with accompa-
nying windings 108. The rotor 102 rotates with the shaft 80.
The generator components 100 and the shaft 80 utilize oil for
cooling and lubrication purposes.

[0036] The generator 60 has a bottom portion 110. The
bottom portion 110 defines a sump basin 120. During
utilization of the generator 60, oil may drain into the sump
basin 120 by gravity. The sump basin 120 includes a sump
basin floor 130 and a sump port 140. The sump port 140 may
be a machined slot in the sump basin floor 130. A sump tube
145 is connected to the sump basin 120 through the sump
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port 140. The sump tube 145 is exterior to sump basin 120
and defines a tubular conduit 150 along the sump basin floor
130. The tubular conduit 150 extends from the sump port
140 toward a front end 160 of the generator 60. A scavenge
pump 165 (illustrated schematically) suctions oil into the
sump tube 145 from the sump port 140. As indicated above
the scavenge pump 165 suctions oil from the sump basin 120
for lubricating and cooling the generator 60.

[0037] From time to time, pressure in the generator 60
decrease. This can happen, for example, in the event of a
failed shaft seal associated with the shaft 80. The effective-
ness of the scavenge pump 165 is reduced when pressure in
the generator 60 falls to approximately 6 psia (pounds per
square inch absolute, e.g., relative to vacuum). This pressure
corresponds to ambient pressure when the aircraft is at an
altitude of approximately 25000 feet. The loss of effective-
ness is because the scavenge pump 165 will suction mostly
air, not oil, around the sump port 140 when pressure is less
than 6 psia. Thus if the aircraft is cruising above 25000 feet,
and a shaft seal failure occurs, the generator 60 will need to
be disconnected. This will result in an interruption of service
and possible hardware damage. Accordingly there is a need
to provide a structure that enables capturing oil that collects
in the sump basin 120 at pressures less than 6 psia.

[0038] FIGS. 4A and 4B show a sump cover 200 for the
sump basin 120, and FIGS. 5A-5C show the sump cover 200
installed in the sump basin 120. The sump cover 200
includes a sump cover shell 210 shaped as an inverted bowl.
In the illustrated embodiment the sump cover shell 210
shaped as an inverted rectangular bowl.

[0039] A front portion 215 of the sump cover shell 210
includes a first plurality of fastener features 220 (FIGS. 4A
and 4B). The first plurality of fastener features 220 are each
configured to fasten to one of a second plurality of fastener
features 225 in the sump basin 120 (FIGS. 5B and 5C). In
one embodiment the second plurality of fastener features
225 are preexisting in the generator 60.

[0040] The sump cover 200 includes a perimeter edge 230
(FIGS. 4A and 4B) defined around the sump cover shell 210.
A sump cover support 240 extends outwardly from the sump
cover shell 210. In one embodiment, the sump cover support
240 extends beyond a lowest point of the perimeter edge 230
when the sump cover 200 is arranged such that top portion
is horizontal. Referring again to FIG. 2, the sump cover
support 240 is configured to fit through the sump port 140
(FIG. 5C). The sump cover support 240 is configured to be
positioned against the sump tube 145 of the sump basin 120.
[0041] The sump cover support 240 and the first plurality
of fastener features 220 form a multi-point mounting con-
figuration between the sump cover 200 and the sump basin
120 (FIG. 5C). In the illustrated embodiment, the first
plurality of fastener features 220 comprise two fastener
features 220A, 220B (FIG. 4A). With the combination of the
two fastener features 220A, 220B and the sump cover
support 240 a three-point mounting configuration is pro-
vided between the sump cover 200 and the sump basin 120.
[0042] The front portion 215 of the sump cover 200
extends beyond a lowest point of a remainder of the sump
cover shell 210 beyond where the sump cover 200 is
arranged such that top portion is horizontal (FIGS. 4A and
4B). This configuration defines a perimeter step 245 on both
sides of the front portion 215. The perimeter step 245 defines
a perimeter flow recess 250 (FIG. 5A) about the sump cover
200, except at the front portion 215. The perimeter flow
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recess 250 defines a fluid flow path between the sump cover
200 and the sump basin 120. In one embodiment the
perimeter step 245, and thus the perimeter flow recess 250,
has a height of 0.075 inches. This configuration enables
drawing oil across the sump basin 120 into the sump cover
200 through the perimeter flow recess 250 when the scav-
enge pump 165 is running.

[0043] The front portion 215 of the sump cover 200 is
thicker than a rest of the sump cover shell 210 of the sump
cover 200 (FIGS. 4A and 4B). This configuration assures
that reactive loading from the first plurality of fastener
features 220 on the front portion 215 will not bend the front
portion 215. Such loading may be generated when securing
the sump cover 200 in the sump basin 120. In one embodi-
ment the first plurality of fastener features 170 and the
second plurality of fastener features 225 are through-holes.
In such an embodiment, a plurality of fasteners 260 (FIGS.
5B and 5C) in the form of a plurality of bolts may be utilized
to secure the first plurality of fastener features 170 and the
second plurality of fastener features 225.

[0044] The sump cover shell 210 includes a plurality of
perimeter portions 265 (FIGS. 4A and 4B). The plurality of
perimeter portions 265 include the front portion 215 and a
back portion 270 that opposes the front portion 215. A first
side portion 275 opposes a second side portion 280. A top
portion 285 is connected to each of the perimeter portions
265 and is substantially planar. Further, the front portion 215
is planar and is substantially perpendicular to the top portion
285.

[0045] The front portion 215 of the sump cover 200
includes a perimeter fitting recess 290 between the first
plurality of fastener features 220. The perimeter fitting
recess 290 forms an arcuate shape. The perimeter fitting
recess 290 enables mounting the sump cover 200 against a
tubular conduit 150 that forms the sump tube 145 in the
sump basin 120 (FIG. 5B).

[0046] The sump cover support 240 defines a leg 240A
(FIG. 4B) that is disposed at an angle 300 to the top portion
285 (FIGS. 4A and 4B). The sump cover support 240 is
closer to the back portion 270 than the front portion 215. The
sump cover support 240 is also closer to a first corner 305
than a second corner 310. The first corner 305 is between the
back portion 270 and the first side portion 275. The second
corner 310 is between the back portion 270 and the second
side portion 280. This configuration provides for piloting the
sump cover support 240 in the sump port 140 when securing
the sump cover support 240 to the sump basin 120. The
sump cover support 240 is thereby pressed against a back
end 320 of the sump port 140 (FIG. 5C).

[0047] Each of the back portion 270, the first side portion
275, the second side portion 280, the first corner 305 and the
second corner 310 are curved (FIGS. 4A and 4B). This
configuration provides a smooth surface for the oil to flow
against when being received in the sump basin 120.
[0048] FIG. 6 shows an oil flow path 350 within the
generator 60. The front end 160 of the generator 60 is
identified for reference. Oil 350 drains from all around the
generator components 100 (illustrated schematically) into
the sump basin 120. With the sump cover 200 installed in the
sump basin 120, the oil 350 drains all around the sump cover
shell 210. When the scavenge pump 165 is running, oil 350
is suctioned about the perimeter flow recess 250. Once under
the sump cover shell 210, the oil 350 will be suctioned into
the sump tube 145 through the sump port 140 (FIG. 5C).
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[0049] FIG. 7 is a flowchart showing a method of oper-
ating the generator 60 of the aircraft 10. As shown in block
510, the method includes running the generator 60. As
shown in block 520 the method includes catching oil drain-
ing from the generator 60 within the sump basin 120. As
shown in block 530 the method includes suctioning the oil
in the sump basin 120, under the perimeter flow recess 250
of the sump cover 200 that is secured to the sump basin 120
and covers the sump port 135. From this configuration, oil
is suctioned toward the sump tube 145 connected to the
sump port 135. The terminology used herein is for the
purpose of describing particular embodiments only and is
not intended to be limiting of the present disclosure. As used
herein, the singular forms “a”, “an” and “the” are intended
to include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, inte-
gers, steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more other
features, integers, steps, operations, element components,
and/or groups thereof.

[0050] Those of skill in the art will appreciate that various
example embodiments are shown and described herein, each
having certain features in the particular embodiments, but
the present disclosure is not thus limited. Rather, the present
disclosure can be modified to incorporate any number of
variations, alterations, substitutions, combinations, sub-
combinations, or equivalent arrangements not heretofore
described, but which are commensurate with the scope of the
present disclosure. Additionally, while various embodiments
of the present disclosure have been described, it is to be
understood that aspects of the present disclosure may
include only some of the described embodiments. Accord-
ingly, the present disclosure is not to be seen as limited by
the foregoing description, but is only limited by the scope of
the appended claims.

What is claimed is:

1. A sump cover for a sump basin of a generator of an
aircraft, the sump cover comprising:

a sump cover shell shaped as an inverted bowl,

a front portion of the sump cover shell including a first
plurality of fastener features, each configured to fasten
to one of a second plurality of fastener features in the
sump basin; and

a sump cover support extending outwardly from the sump
cover shell, past a perimeter edge of the sump cover
shell, configured to fit through a sump port and against
a sump tube of the sump basin,

wherein the sump cover support and the first plurality of
fastener features define a multi-point mounting con-
figuration between the sump cover and the sump basin.

2. The sump cover of claim 1, wherein:

the front portion extends downwardly beyond a rest of the
sump cover shell to define a perimeter step on both
sides of the front portion,

thereby defining a perimeter flow recess for the sump
cover when the sump cover is installed in the sump
basin, the perimeter flow recess defining a fluid flow
path between the sump cover and the sump basin.

3. The sump cover of claim 2, wherein the perimeter step
has a height of 0.075 inches.
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4. The sump cover of claim 2, wherein the front portion
is thicker than a rest of the sump cover shell of the sump
cover.

5. The sump cover of claim 2, wherein the first plurality
of fastener features are through-holes.

6. The sump cover of claim 5, wherein the sump cover
shell includes:

a plurality of perimeter portions including the front por-
tion, a back portion that opposes the front portion, a
first side portion and a second side portion that opposes
the first side portion; and

a top portion that is substantially planar,

wherein the front portion is planar and is substantially
perpendicular to the top portion.

7. The sump cover of claim 6, wherein the front portion
includes a perimeter fitting recess between the first plurality
of fastener features, the perimeter fitting recess forming an
arcuate shape for mounting the sump cover against a tubular
conduit that forms the sump tube in the sump basin.

8. The sump cover of claim 7, wherein the sump cover
support defines a leg that is disposed at an angle to the top
portion.

9. The sump cover of claim 8, wherein the sump cover
support is closer to the back portion than the front portion.

10. The sump cover of claim 9, wherein the sump cover
support is closer to a first corner between the back portion
and the first side portion than a second corner between the
back portion and the second side portion.

11. The sump cover of claim 10, wherein when the sump
cover is secured to the sump basin, the sump cover support
is piloted into the sump port, whereby the sump cover
support is pressed against a back end of the sump port.

12. The sump cover of claim 11, wherein each of the back
portion, the first side portion, the second side portion, the
first corner and the second corner are curved.

13. A generator of an aircraft, comprising:

the sump cover of claim 1,

a shaft extending through the generator;

the sump basin defined by a bottom portion of the
generator,

the sump basin including the sump port;

the sump tube connected to the sump basin through the
sump port, the sump tube being exterior to the sump
basin; and

the bottom portion of the generator further including the
second plurality of fastener features;
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wherein:
the sump cover is supported over the sump port;
the first plurality of fastener features is fastened to the

second plurality of fastener features; and
the sump cover support extends through the sump port
and is disposed in the sump tube of the sump basin.

14. The generator of claim 13, wherein the second plu-
rality of fastener features are through-holes.

15. The generator of claim 14, wherein a plurality of bolts
each engage one of the first plurality of fastener features and
a corresponding one of the second plurality of fastener
features.

16. The generator of claim 13, wherein:

the front portion extends downwardly beyond a rest of the
sump cover shell to define a perimeter step on both
sides of the front portion,

thereby defining a perimeter flow recess for the sump
cover when the sump cover is installed in the sump
basin, the perimeter flow recess defining a fluid flow
path between the sump cover and the sump basin; and

the perimeter flow recess between the sump cover and the
bottom portion of the generator is 0.075 inches.

17. The generator of claim 15, wherein:

a tubular conduit is formed in the sump basin that defines
the sump tube, the tubular conduit being disposed
between the second plurality of fastener features; and

the front portion includes a perimeter fitting recess
between the first plurality of fastener features, the
perimeter fitting recess forming an arcuate shape for
mounting the sump cover against the tubular conduit.

18. The generator of claim 17, wherein the sump port
includes a back end, and the sump cover support is piloted
into the sump port, whereby the sump cover support is
pressed against the back end of the sump port.

19. An aircraft including the generator of claim 18.

20. A method of operating a generator of an aircraft,
comprising:

running the generator;

catching oil that is draining from the generator within a
sump basin of a generator; and

suctioning the oil in the sump basin, under a perimeter
flow recess of a sump cover that is secured to the sump
basin and covers a sump port, so that the oil is suctioned
toward the sump port.
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