US 20160245294A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2016/0245294 A1

PECK et al. 43) Pub. Date: Aug. 25, 2016
(54) SEAL BRACKET ASSEMBLY AND PUMP AND Publication Classification
MOTOR SYSTEM INCLUDING SAME
(51) Imt.CL
(71) Applicant: Geiger Pump & Equipment, F04D 29/08 (2006.01)
BALTIMORE, MD (US) Fo04D 13/06 (2006.01)
F04D 1/00 (2006.01)
(72) Inventors: HENRY PECK, LUTHERVILLE, MD (52) US.CL
(US); KERRI MURPHY, PLYMOUTH CPC ..., F04D 29/086 (2013.01); F04D 1/00
MEETING, PA (US); REBEKAH (2013.01); F04D 13/06 (2013.01)
MACKO, PHILADELPHIA, PA (US) (57) ABSTRACT
A seal bracket assembly includes a coupling member having:
(73) Assignee: Geiger Pump & Equipment, a first end for sealingly engaging a pump; an opposite second
BALTIMORE, MD (US) end for sealingly engaging a source of rotary force; a passage
defined therein which extends between the first and second
ends which is structured to accommodate therein a linkage
(21) Appl. No.: 15/016,822 coupling an output shaft of the source of rotary force and an
input shaft of the pump; and a drain port defined in the
_ coupling member which extends between the passage and an
(22) Filed: Feb. 5,2016 outer surface of the coupling member. The assembly further
includes an air tank which defines an air space of a predeter-
Related U.S. Application Dat mined volume therein and includes and an inlet, coupled to
clate ppiicatiofnt Latd the drain port such that the passage and the air space are in
(60) Provisional application No. 62/120,166, filed on Feb. fluid communication with each other, and an outlet, which is

24, 2015.

the only opening to the surrounding environment.

|

w?%«.....«.......“ -

|

T
)

%



US 2016/0245294 A1l

Aug. 25,2016 Sheet1 of 6

Patent Application Publication

FIG. 1

Prior Art

FiG. 2

Prior Art



Patent Application Publication  Aug. 25,2016 Sheet2 of 6 US 2016/0245294 A1

a4 40
I
/
B} 1
FIG. 3
50 58

72

74

FIG. 4



Patent Application Publication  Aug. 25,2016 Sheet 3 of 6 US 2016/0245294 A1

™
44
X
FIG.5
4<i 43 (50
EXTERNAL WATER
LEVEL

EXTERNAL WATER

FIG. 7



Patent Application Publication  Aug. 25,2016 Sheet4 of 6 US 2016/0245294 A1

FIG. 8

§ 1. )
2

66/

FIG. 9 FIG. 10



Patent Application Publication = Aug. 25,2016 Sheet 5 of 6 US 2016/0245294 A1

FIG. 11

FIG. 12



Patent Application Publication  Aug. 25,2016 Sheet 6 of 6 US 2016/0245294 A1

@] O
74—/
o] ]
FIG. 13
o] [}

72"\

FIG. 14

e




US 2016/0245294 Al

SEAL BRACKET ASSEMBLY AND PUMP AND
MOTOR SYSTEM INCLUDING SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119(e) from U.S. Provisional Application No. 62/120,166,
entitled “SEAL BRACKET ASSEMBLY AND PUMP AND
MOTOR SYSTEM INCLUDING SAME”, which was filed
on Feb. 24, 2015, the disclosure of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to fluid
pumping systems and, more particularly, to fluid pumping
systems, such as those which are used for pumping fuel oil,
which are resistant to flooding. The present invention also
relates to a seal bracket assembly for use in pumping systems
which provides for flood resistance and which may be used in
new installations or readily retrofit to existing installations.

[0004] 2. Description of Related Art

[0005] Current equipment presently utilized in fuel oil sys-
tems for heating and emergency backup power are typically
located in basements of buildings where, during bad weather,
flooding can commonly occur. For example, in 2012, Hurri-
cane Sandy caused vast flooding in several states along the
eastern seaboard of the United States, particularly causing
extreme flooding in New York City, taking out the emergency
backup power supplies for many large buildings.

[0006] Typically, such fuel oil systems, such as system 10
shown in FIG. 1, include a fuel oil pump 12 which is “long
coupled” to an electric motor 14. In other conventional sys-
tems, such as system 20 shown in FIG. 2, a bracket configu-
ration is alternatively employed wherein a rigid bracket mem-
ber 22 is utilized to couple a fuel oil pump 24 to an electric
motor 26. In each case, the pump 12,24 is coupled to the
electric motor 14, 26 in a manner that leaves the linkage 16,28
between the motor 14,26 and the pump 12,24, and thus the
shafts (not numbered) of both the motor 14,26 and the pump
12,24, completely exposed to the surrounding environment.
For example, a long coupled configuration 10 (such as shown
in FIG. 1) generally leaves the linkage 16 (shown schemati-
cally in dashed line) between the pump 12 and motor 14
exposed as a safety shield 18, employed simply to keep items
from becoming entangled in the linkage 16, is generally the
only structure near the linkage 16. Similarly, a standard
bracket 22 (such as shown in FIG. 2) typically includes mul-
tiple openings 30 (only one is shown in the view of FI1G. 2) for
providing access, both visual and physical, to the linkage 28.
For safety reasons, such openings 30 are typically covered
with a mesh or other non-sealed structure. The problem with
both arrangements is that water can enter the pump 12,24
and/or electric motor 14,26 via the shaft thereof and damage
the pump 12,24, motor 14,26 and even related system equip-
ment. Accordingly, such standard conventional pump/motor
systems 10,20 cannot function in flood conditions, and many
places do not have the resources or space needed to redesign
such existing systems and/or relocate such systems 10,20 to
other locations.

[0007] It thus would be desirable to provide an improved
system that is resistant to flooding. It would also be desirable
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to provide an assembly which may be readily retrofit to exist-
ing installations and provide flood resistance.

SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention allow for
standard equipment (i.e., commercially available pumps and
motors) to work in both normal, dry conditions and also when
there is flooding by keeping water from infiltrating either one
or both of the pump and/or motor via the shaft coupling
between the pump and motor.

[0009] Embodiments of the present invention keep pump-
ing systems running during flooding by using standard equip-
ment and an inventive housing assembly that has a small
footprint. Not only does such novel arrangement enable the
user to keep their existing equipment in place but allows for
the possibility of retrofitting existing systems. By not putting
the equipment in a completely different area and/or sealing it
in a bulky enclosure, users will retain ready access to their
equipment and thus be able to conduct inspections and pro-
vide maintenance quickly and easily.

[0010] In one embodiment of the present invention a seal
bracket assembly for use in a pumping system is provided.
The seal bracket assembly comprises a coupling member
including: a first end structured to be sealingly engaged with
a pump; an opposite second end structured to be sealingly
engaged with a source of rotary force; a passage defined
within the coupling member extending between the first end
and the second end, the passage being structured to accom-
modate therein a linkage coupling an output shaft of the
source of rotary force and an input shaft of the pump; and a
drain port defined in the coupling member and extending
between the passage and an outer surface of the coupling
member. The seal bracket assembly further comprises an air
tank defining an air space of a predetermined volume therein.
The air tank includes an inlet coupled to the drain port of the
coupling member such that the passage and the air space are
in fluid communication with each other and an outlet. When
the coupling member is sealingly engaged to both the pump
and the source of rotary force the passage and the air space are
isolated from the surrounding environment except for at the
outlet.

[0011] The source of rotary force may comprise an electric
motor.
[0012] The coupling member may further comprise an

access port defined in the coupling member and extending
between the passage and the outer surface of the coupling
member.

[0013] The coupling member may further comprise a glass
viewport which is selectively coupled to the access port.
[0014] The inlet of the air tank may be directly coupled to
the drain port of the coupling member.

[0015] The inlet of the air tank may be coupled to the drain
portion of the coupling member via an intermediary conduit
member.

[0016] In another embodiment of the invention a pumping
system is provided. The pumping system comprises: a pump;
a source of rotary force; and a seal bracket assembly. The seal
bracket assembly comprises a coupling member. The cou-
pling member includes: a first end sealingly engaged with the
pump; an opposite second end sealingly engaged with the
source of rotary force; a passage defined within the coupling
member extending between the first end and the second end,
the passage having disposed therein a linkage coupling an
output shaft of the source of rotary force and an input shaft of
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the pump; and a drain port defined in the coupling member
and extending between the passage and an outer surface of the
coupling member. The seal bracket assembly further includes
an air tank defining an air space of a predetermined volume
therein. The air tank includes an inlet coupled to the drain port
of the coupling member such that the passage and the air
space are in fluid communication with each other and an
outlet. The passage and the air space are isolated from the
surrounding environment except for at the outlet.

[0017] The outlet may be disposed at or near a lower-most
portion of the air tank.

[0018] The source of rotary force may comprise an electric
motor.
[0019] The coupling member may further comprise an

access port defined in the coupling member and extending
between the passage and the outer surface of the coupling
member.

[0020] The coupling member may further comprise a glass
viewport which is selectively coupled and sealing engages the
access port.

[0021] The inlet of the air tank may be directly coupled to
the drain port of the coupling member.

[0022] The drain port of the coupling member may be dis-
posed below the linkage.

[0023] The inlet of the air tank may be coupled to the drain
portion of the coupling member via an intermediary conduit
member.

[0024] In yet another embodiment of the invention a cou-
pling member for use in preventing water infiltration into a
pump or source of rotary force which is coupled to the pump
via a linkage is provided. The coupling member comprises: a
first end structured to be sealingly engaged with the pump; an
opposite second end structured to be sealingly engaged with
the source of rotary force; a passage defined within the cou-
pling member extending between the first end and the second
end, the passage being structured to accommodate the linkage
therein; and a drain port defined in the coupling member and
extending between the passage and an outer surface of the
coupling member. When the coupling member is sealingly
engaged to both the pump and the source of rotary force the
passage is isolated from the surrounding environment except
for at the drain port.

[0025] The coupling member may further comprise an
access port defined therein and extending between the pas-
sage and the outer surface of the coupling member.

[0026] The coupling member may further comprise a glass
viewport selectively coupled to, and sealing engaged with,
the access port.

[0027] In yet a further embodiment of the invention a
method of preventing water infiltration into one or both of a
pump and a source of rotary force is provided. The method
comprises: providing a coupling member as previously
described; sealingly engaging the first end of the coupling
member with the pump; sealingly engaging the second end of
the coupling member with the source of rotary force; and
securing a linkage, which is disposed within the passage of
the coupling member, to at least one of the pump and the
source of rotary force.

[0028] The method may further comprise: providing an air
tank defining an air space of a predetermined volume therein,
the air tank including an inlet and an outlet; and sealingly
engaging and coupling the inlet of the air tank to the drain port
of the coupling member such that the passage and the air
space are in fluid communication with each other.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is an example of a conventional “long
coupled” fuel oil pump/motor arrangement;

[0030] FIG. 2 is an example of a fuel oil pump/motor
coupled using a conventional bracket arrangement;

[0031] FIG. 3 is a side elevation view of pump/motor sys-
tem including a seal bracket assembly in accordance with an
example embodiment of the present invention;

[0032] FIG. 4 is a sectional side elevation view through the
center of the seal bracket assembly of FIG. 3;

[0033] FIG. 5 is a side elevation view of pump/motor sys-
tem including a seal bracket assembly in accordance with an
example embodiment of the present invention shown during
normal operating conditions;

[0034] FIG. 6is apartially schematic side elevation view of
pump/motor system including a seal bracket assembly in
accordance with an example embodiment of the present
invention shown during mild flooding conditions;

[0035] FIG.7is apartially schematic side elevation view of
pump/motor system including a seal bracket assembly in
accordance with an example embodiment of the present
invention shown during extreme flooding conditions in which
the system is completely submerged by flood waters;

[0036] FIG. 8 is an isometric view of a coupling member
portion of a seal bracket assembly in accordance with an
example embodiment of the present invention;

[0037] FIG. 9isaside elevation view of the coupling mem-
ber of FIG. 8;

[0038] FIG. 10 is a bottom view of the coupling member of
FIG. 8;

[0039] FIG. 11 is an elevation view of the motor engaging

end of the coupling member of FIG. 8;

[0040] FIG. 12 is an elevation view of the pump engaging
end of the coupling member of FIG. 8;

[0041] FIG. 13 is a bottom view of the air tank of the seal
bracket assembly of FIG. 3;

[0042] FIG. 14 is a top view of the air tank of the seal
bracket assembly of FIG. 3; and

[0043] FIG. 15 is a side view of the air tank of the seal
bracket assembly of FIG. 3.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0044] FIG. 3 illustrates a pumping system 40 in accor-
dance with an exemplary embodiment of the present concept.
The pumping system 40 includes a pump 42 which is coupled
to a mechanism for providing rotational force, such as an
electric motor 44. Pump 42 is coupled to electric motor 44 via
a seal bracket assembly 46. Pump 42 is shown for exemplary
purposes only and is not intended to be limiting upon the
present invention. Instead, it is to be appreciated that pump 42
may be any suitable pumping mechanism of a “close
coupled” nature for pumping fuel oil or generally any other
fluids which is driven by a rotating shaft without varying from
the scope of the present invention. Electric motor 44 is also
shown for exemplary purposes only and is not intended to be
limiting upon the present invention. Instead, it is also to be
appreciated that electric motor 44 may be any suitable mecha-
nism for providing rotational force to pump 42. In example
embodiments of the invention in which an electric motor is
employed, but the main features needed on the motor are that
it of a close coupled design per NEMA or IEC standards,
TENV enclosure minimum and at least an IP55 rating. A
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suitable linkage 48 (shown schematically in hidden line)
couples the output shaft (not numbered) of electric motor 44
to the input shaft (not numbered) of pump 42 in a manner such
that electric motor 44 may rotationally drive pump 42 in a
manner such as commonly known in the art. Any suitable
linkage 48 may be employed without varying from the scope
of'the present invention. As will be discussed in further detail
below, seal bracket assembly 46 provides for pumping system
40 to operate normally whether system 40 is in normal (dry)
conditions, fully submerged under water (within design
parameters as discussed below), or at any point in between.

[0045] Continuing to refer FIG. 3, as well as to FIG. 4
(which shows a cross-sectional side view through the center
of the seal bracket assembly 46) and FIGS. 8-11, the seal
bracket assembly 46 generally includes a coupling member
50 and an air tank 52. Coupling member 50 includes a first end
54 which is structured to be coupled to pump 42, an opposite
second end 56 which is structured to be coupled to electric
motor 44, a passage 58 which extends between the first end 54
and the second end 56 which is structured to allow for the
linkage 48 to be disposed and freely rotate therein, and a drain
port 60 which extends between the passage 58 and the bottom
(not numbered) of the coupling member 50. Each the first and
second ends 54 and 56 of the coupling member 50 are struc-
tured to sealingly engage pump 42 and motor 44 in a manner
which provides an air-tight seal to the pump 42 and electric
motor 44, respectively. As used herein, the phrase “sealingly
engage” shall be used to refer to an engagement between two
or more elements that results in a water and air-tight seal
between the elements. The seals between coupling member
50 and pump 42 and electric motor 44 prevent air from escap-
ing passage 58 while at the same time prevent water from
entering passage 58, and the pump and motor shafts disposed
therein. In order to accomplish such sealed couplings, the first
and second ends 54 and 56 may include one or more grooves
62, 64 formed therein for housing an o-ring in this case (not
illustrated). It is to be appreciated, however, that the air-tight
seal between coupling member 50 and one or both of the
pump 42 and/or the electric motor 44 could be accomplished
via an o-ring, gasket or any other suitable sealing method by
engineering standards, without varying from the scope of the
present invention.

[0046] Continuing to refer to FIGS. 3, 4, 8 and 9, in the
exemplary illustrated embodiment, coupling member 50 fur-
ther includes a glass viewport 64 (FIG. 3) which engages a
side port 66 (FIGS. 8 and 9) disposed on the side of coupling
member 50 in a manner such that an air-tight seal is formed.
Such engagement between glass viewport 64 and side port 66
may be accomplished via a threaded engagement, gasketed
and/or o-ringed interface, or any other suitable arrangement
without varying from the scope of the present invention.
Glass viewport 64 generally serves two purposes: mainte-
nance and visual aid. For example, to reach the linkage 48
extending between the shaft of pump 42 and the shaft of
electric motor 44 in the event of maintenance, glass viewport
64 may simply be removed (i.e., unsealed from coupling
member 50) to gain access to linkage 48 through side port 66.
Glass viewport 64 also allows the user to view any leakage
from pump 42, damage to linkage 48, as well as rotation of
linkage 48 for startup purposes while glass viewport 64 is
engaged with coupling member 50.

[0047] When coupling member 50 is coupled to both pump
42 and electric motor 44 using an air-tight seal (and when
glass viewport 64 is engaged via an appropriate seal), such as
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shown in FIG. 3, passage 58 (defined within coupling mem-
ber 50) is isolated/sealed from the surrounding environment
except for drain port 60 to which air tank 52 is coupled, also
via a suitable sealing arrangement. Referring to FIGS. 3, 4
and 13-15, air tank 52, defines an air space 70 therein which
is structured to contain a predetermined volume of air (dis-
cussed further below). When air tank 52 is considered alone
(i.e., not coupled to coupling member 50), space 70 therein is
sealed from the surrounding environment aside from at a tank
inlet 72, disposed at or near an uppermost portion (not num-
bered) of air tank 52, and a tank outlet 74, disposed at or near
alowermost portion (not numbered) of air tank 52. When tank
inlet 72 is engaged with drain port 60 of coupling member 50
(whether directly as illustrated or via a suitable conduit),
passage 58 and air space 70 are in communication with each
other and sealed from the surrounding environment except for
tank outlet 72. In other words, when seal bracket assembly 46
is installed between pump 42 and electric motor 44 such as
show in FIG. 3, the only opening from the environment into
the interior of seal bracket assembly is via tank outlet 74.

[0048] By disposing tank inlet 72 below drain port 60, any
leakage from pump 42 can simply self-drain from passage 58
of coupling member 50 and into air space 70 of air tank 52.
From there, such leakage may then exit air space 70 via tank
outlet 74, where such leakage would typically be contained
via a catch basin (not shown) or other suitable arrangement. In
order to promote quick draining of any fluids from air tank 52,
the bottom of the tank may be angled toward tank outlet 74.

[0049] Having thus described the general structure and
arrangement of an example pumping system 40 including a
seal bracket assembly 46 in accordance with an embodiment
of'the present invention, the general operation of seal bracket
assembly during normal use, partial flooding, and severe
flooding will now be described in conjunction with FIGS. 5-7
respectively. FIG. 5 shows seal bracket assembly 46 disposed
between pump 42 and motor 44 as it would be during normal
(i.e., non-flood) operation wherein generally the entirety of
air space 70 is filled with ambient air. Referring to FIGS. 6
and 7, as the external water level rises due to flooding, the air
pocket 80 trapped (due to the sealed connections between
coupling member 50, pump 42 and motor 44) inside seal
bracket assembly 46 begins to compress and thus reduce in
volume due to the pressure from water entering tank outlet 74.
Such pressure exerted by the water is shown generally by the
arrows 82 in FIGS. 6 and 7. As the air pocket 80 cannot escape
coupling member 50, the air pocket 80 acts to prevent water
from getting to linkage 48 extending between pump 42 and
motor 44 (as well as from the shafts thereof) within coupling
member 50. By preventing water from entering coupling
member 50, water is thus prevented from entering pump 42
and motor 44.

[0050] From the foregoing description is it to be appreci-
ated that air tank 52 is structured to contain a specific calcu-
lated volume of air within (i.e., within air space 70) in order to
maintain at least a predetermined volume of compressed air
(i.e., the volume needed to keep water from entering coupling
member 50) as the level of flood waters rises. Such principle
of operation used in conjunction with key features, enables
pumping system 40 to perform fully submerged (such as
shown in FIG. 7) up to a predetermined submergence as the
internal water level within seal bracket assembly 46 is not
able to rise to reach the shafts of either pump 42 or motor 44
and damage the equipment. The predetermined submergence
level to which the system is designed to withstand may be
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calculated to any desired amount by simply providing an air
tank 52 having an air space 70 of suitable volume.

[0051] For example, in accordance with Boyle’s Law:
P\Vi=PV,
[0052] Where P, is surface pressure, V| is the volume at the

surface, P, is the pressure at X number of feet of water
submergence and V, is the volume at the depth X.

[0053] Ifwe wanted to assume a maximum submergence of
33 ft. (for example, without limitation), wherein the pressure
at such depth is equal to 1 atm, we always know that whatever
the original volume of air we start with will be one half the
volume at 33 ft. of depth because of Boyle’s law above:

(PVy)  (lam=Vy)) V)

V. hii
z P, 2 atm 2

[0054] For determining a proper size of tank 52, we take a
conservative calculation of the theoretical air volume
entrapped by the motor 44. Then we can calculate the air
volume being held by the coupling member 50 because it is of
our own design, and finally add those volumes together and
determine the allowance needed to be made up to reach the
volume needed for V,. By being conservative on the motor air
volume being contained as well as rating the pumps for a
submergence less than what they are designed for we are
utilizing a safety factor to ensure that the pump set is not
pushed beyond its limits. Furthermore, more extensive mod-
eling could be done to confirm such calculations if desired.
Such modeling would include not treating air as if it was an
ideal gas and more complex calculations.

[0055] From the foregoing, it is to be appreciated that the
seal bracket assembly in accordance with the present inven-
tion is more than just a sealed bracket as it provides a self-
draining and a safe design. The reason a sealed bracket is not
a complete solution is because over time pumps can leak
fluids. Without a suitable pathway for such fluids to exit the
bracket, there is a potential for the fluid (fuel oil in this case)
to get into the motor, which could present a potential safety
hazard to both the pumping system itself as well as anyone in
the general vicinity of the system.

[0056] Although the invention has been described in detail
for the purpose of illustration based on what is currently
considered to be the most practical and preferred embodi-
ments, it is to be understood that such detail is solely for that
purpose and that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover modi-
fications and equivalent arrangements that are within the
spirit and scope of the appended claims. For example, it is to
be understood that the present invention contemplates that, to
the extent possible, one or more features of any embodiment
can be combined with one or more features of any other
embodiment.

[0057] In the claims, any reference signs placed between
parentheses shall not be construed as limiting the claim. The
word “comprising” or “including” does not exclude the pres-
ence of elements or steps other than those listed in a claim. In
a device claim enumerating several means, several of these
means may be embodied by one and the same item of hard-
ware. The word “a” or “an” preceding an element does not
exclude the presence of a plurality of such elements. In any
device claim enumerating several means, several of these
means may be embodied by one and the same item of hard-
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ware. The mere fact that certain elements are recited in mutu-
ally different dependent claims does not indicate that these
elements cannot be used in combination.

What is claimed is:

1. A seal bracket assembly for use in a pumping system, the
assembly comprising:

a coupling member including:

a first end structured to be sealingly engaged with a
pump;

an opposite second end structured to be sealingly
engaged with a source of rotary force;

a passage defined within the coupling member extend-
ing between the first end and the second end, the
passage being structured to accommodate therein a
linkage coupling an output shaft of the source of
rotary force and an input shaft of the pump; and

a drain port defined in the coupling member and extend-
ing between the passage and an outer surface of the
coupling member; and

an air tank defining an air space of a predetermined volume

therein, the air tank including:

an inlet coupled to the drain port of the coupling member
such that the passage and the air space are in fluid
communication with each other; and

an outlet,

wherein when the coupling member is sealingly engaged to

both the pump and the source of rotary force the passage

and the air space are isolated from the surrounding envi-
ronment except for at the outlet.

2. The assembly of claim 1, wherein the source of rotary
force comprises an electric motor.

3. The assembly of claim 1, wherein the coupling member
further comprises an access port defined in the coupling
member and extending between the passage and the outer
surface of the coupling member.

4. The assembly of claim 3, wherein the coupling member
further comprises a glass viewport which is selectively
coupled to the access port.

5. The assembly of claim 1, wherein the inlet of the air tank
is directly coupled to the drain port of the coupling member.

6. The assembly of claim 1, wherein the inlet of the air tank
is coupled to the drain portion of the coupling member via an
intermediary conduit member.

7. A pumping system comprising:

a pump;

a source of rotary force; and

a seal bracket assembly comprising:

a coupling member including:

a first end sealingly engaged with the pump;

an opposite second end sealingly engaged with the
source of rotary force;

a passage defined within the coupling member
extending between the first end and the second end,
the passage having disposed therein a linkage cou-
pling an output shaft of the source of rotary force
and an input shaft of the pump; and

a drain port defined in the coupling member and
extending between the passage and an outer surface
of the coupling member; and
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an air tank defining an air space of a predetermined
volume therein, the air tank including:
an inlet coupled to the drain port of the coupling
member such that the passage and the air space are
in fluid communication with each other; and
an outlet,

wherein the passage and the air space are isolated from the
surrounding environment except for at the outlet.

8. The pumping system of claim 7, wherein the outlet is

disposed at or near a lower-most portion of the air tank.

9. The pumping system of claim 7, wherein the source of
rotary force comprises an electric motor.

10. The pumping system of claim 7, wherein the coupling
member further comprises an access port defined in the cou-
pling member and extending between the passage and the
outer surface of the coupling member.

11. The pumping system of claim 10, wherein the coupling
member further comprises a glass viewport which is selec-
tively coupled and sealing engages the access port.

12. The pumping system of claim 7, wherein the inlet of the
air tank is directly coupled to the drain port of the coupling
member.

13. The pumping system of claim 7, wherein the drain port
of the coupling member is disposed below the linkage.

14. The pumping system of claim 7, wherein the inlet of the
air tank is coupled to the drain portion of the coupling mem-
ber via an intermediary conduit member.

15. A coupling member for use in preventing water infil-
tration into a pump or source of rotary force which is coupled
to the pump via a linkage, the coupling member comprising:

a first end structured to be sealingly engaged with the
pump;

an opposite second end structured to be sealingly engaged
with the source of rotary force;

a passage defined within the coupling member extending
between the first end and the second end, the passage
being structured to accommodate the linkage therein;
and
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a drain port defined in the coupling member and extending
between the passage and an outer surface of the coupling
member,

wherein when the coupling member is sealingly engaged to
both the pump and the source of rotary force the passage
is isolated from the surrounding environment except for
at the drain port.

16. The coupling member of claim 15, further comprising
an access port defined therein and extending between the
passage and the outer surface of the coupling member.

17. The coupling member of claim 16, further comprising
a glass viewport selectively coupled to, and sealing engaged
with, the access port.

18. A method of preventing water infiltration into one or
both of a pump and a source of rotary force, the method
comprising:

providing a coupling member as recited in claim 15;

sealingly engaging the first end of the coupling member

with the pump;

sealingly engaging the second end of the coupling member

with the source of rotary force; and

securing a linkage, which is disposed within the passage of

the coupling member, to at least one of the pump and the
source of rotary force.

19. The method of claim 18, further comprising:

providing an air tank defining an air space of a predeter-
mined volume therein, the air tank including:
an inlet; and
an outlet; and

sealingly engaging and coupling the inlet of the air tank to
the drain port of the coupling member such that the

passage and the air space are in fluid communication
with each other.



