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(57) Abstract: A fluid pump having a pump motor, pump housing, and pump seal enclosure. The pump housing includes an internal
pumping chamber, a suction orifice in flow communication with the pumping chamber, a discharge orifice in flow communication
with the pumping chamber, and a drive shatt opening. The pump seal enclosure is disposed between the pump motor and the pump
housing. A pump drive shaft is rotatably driven by the pump motor and extends through the pump seal enclosure and the drive shatt -
ing opening into the pumping chamber. A drive shaft seal assembly is disposed within the pump seal enclosure. The drive shaft seal
assembly includes a spring seat fastened to the drive shaft, the spring seat being disposed coaxially with the drive shaft and adjacent
the pump motor and further having a first alignment mechanism, a rotary ring disposed coaxially with the drive shaft and having a
second alignment mechanism for engaging the first alignment mechanism of the spring seat, a stationary ring disposed coaxially with
the drive shaft and fastened to the pump seal enclosure adjacent the drive shaft opening, and a compressible spring disposed coaxi -
ally with the drive shaft between the spring seat and the rotary ring, wherein the spring biases the rotary ring against the stationary

ring.
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FLUID PUMP MECHANICAL SEAL
FIELD

[0001] This disclosure relates to the field of fluid pumps. More particularly, this
disclosure relates to an improved drive shaft mechanical seal for pumps such as gear

pumps.
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BACKGROUND

[0002] A variety of fluid displacement pumps are known and are well suited to a variety
of pumping applications. In particular, gear pumps are known to be used in fluid
applications requiring precise metering or dosing capabilities because the volume and
flow rate of the liquid supplied by the gear pump is based upon the rate of rotation of the
gears. Typical gear pumps include a pump housing and a pair of intermeshing gears
disposed within an internal pumping chamber within the housing. Input and output ports
are located on opposing sides of the pump housing. During operation, a drive gear is
driven by a drive shaft which in turn rotates an idler gear. The fluid being pumped is
primarily carried from the input port through the internal pumping chamber and the

spaces disposed between adjacent idler teeth to the output port.

[0003] It is known to prevent leakage of the liquids being pumped in the pumping
chamber using a mechanical seal attached to the drive shaft adjacent the pump housing.
However, prior art pumps have had problems keeping the pumped fluids out of the seal
enclosure of the mechanical seal as the natural inclination of the fluid is to go from the
high pressure area of the internal pumping chamber to the low pressure area of the seal
enclosure. Especially in sanitary applications, such as pumping liquids for use in
carbonated water systems and espresso and cappuccino machines, this is highly
undesirable. Similar sanitation concerns may apply to pumps intended for medical
applications as well. What is needed is a mechanical seal that prevents pumped fluids

from entering the pump seal enclosure during normal operation of the pump.
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SUMMARY OF THE INVENTION

[0004] According to certain embodiments, the present disclosure provides a fluid pump
having a pump motor, a pump housing, and a pump seal enclosure. The pump housing
includes an internal pumping chamber, a suction orifice in flow communication with the
pumping chamber, a discharge orifice in flow communication with the pumping chamber,
and a drive shaft opening. The pump seal enclosure is disposed between the pump motor
and the pump housing. A pump drive shaft is rotatably driven by the pump motor and
extends through the pump seal enclosure and the drive shafting opening into the pumping
chamber. A drive shaft seal assembly is disposed within the pump seal enclosure. The
drive shaft seal assembly includes a spring seat fastened to the drive shaft, the spring seat
being disposed coaxially with the drive shaft and adjacent the pump motor and further
having a first alignment mechanism, a rotary ring disposed coaxially with the drive shaft
and having a second alignment mechanism for engaging the first alignment mechanism of
the spring seat, a stationary ring disposed coaxially with the drive shaft and fastened to
the pump seal enclosure adjacent the drive shaft opening, and a compressible spring
disposed coaxially with the drive shaft between the spring seat and the rotary ring,

wherein the spring biases the rotary ring against the stationary ring.

[0005] In certain embodiments, the spring seat is fastened to the drive shaft by at least
one set screw. A washer may be disposed coaxially with the drive shaft and adjacent the
stationary ring, and the washer and stationary ring are non-rotatably fastened to the pump
seal enclosure by at least one set screw. An O-ring may also be disposed between the

stationary ring and the pump housing.

[0006] In certain embodiments, the draft seal assembly causes substantially no pumped
fluids to enter the pump seal enclosure during normal operation of the pump. Also,
substantially no pumped fluids contact the spring seat, the compressible spring, or the

rotary ring during normal operation of the pump.

[0007] In some embodiments, the stationary ring comprises one of a ceramic material

and a silicon carbide material and the rotary ring comprises a graphite material. The first
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alignment mechanism of the spring seat includes may includes at least one alignment rib
and the second alignment mechanism of the rotary ring includes at least one slot for

receiving and engaging the at least one alignment rib.

[0008] According to another embodiment of the disclosure, a fluid gear pump is
disclosed having a pump motor, a pump housing, and a pump seal enclosure. The pump
housing includes an internal pumping chamber, a suction orifice in flow communication
with the pumping chamber, a discharge orifice in flow communication with the pumping
chamber, and a drive shaft opening. The pump seal enclosure is disposed between the
pump motor and the pump housing. A pump drive shaft is rotatably driven by the pump
motor and extends through the pump seal enclosure and the drive shafting opening into
the pumping chamber. A drive gear, having a plurality of drive gear teeth, is disposed
within the pumping chamber and is rotatably driven by the drive shaft. An idler gear,
having a plurality of idler gear teeth intermeshed with the drive gear teeth, is disposed
within the pumping chamber and attached to an idler shaft disposed within the pumping
chamber. A drive shaft seal assembly is disposed within the pump seal enclosure. The
drive shaft seal assembly includes a spring seat fastened to the drive shaft, the spring seat
being disposed coaxially with the drive shaft and adjacent the pump motor and further
having a first alignment mechanism, a rotary ring disposed coaxially with the drive shaft
and having a second alignment mechanism for engaging the first alignment mechanism of
the spring seat, a stationary ring disposed coaxially with the drive shaft and fastened to
the pump seal enclosure adjacent the drive shaft opening, and a compressible spring
disposed coaxially with the drive shaft between the spring seat and the rotary ring,

wherein the spring biases the rotary ring against the stationary ring.

[0009] In certain embodiments, the spring seat is fastened to the drive shaft by at least
one set screw. A washer is disposed coaxially with the drive shaft and adjacent the
stationary ring, and the washer and stationary ring are non-rotably fastened to the pump
scal enclosure by at least one set screw. An O-ring is disposed between the stationary

ring and the pump housing.
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[0010] In certain embodiments according to the present disclosure, substantially no
pumped fluids enter the pump seal enclosure during normal operation of the pump. Also,
substantially no pumped fluids contact the spring seat, the compressible spring, or the

rotary ring during normal operation of the pump.

[0011] According to some embodiments of the disclosure, the stationary ring comprises
one of a ceramic material and a silicon carbide material and the rotary ring comprises a

graphite material.

[0012] In some embodiments the first alignment mechanism of the spring seat includes at
least one alignment rib and the second alignment mechanism of the rotary ring includes at

least one slot for receiving and engaging the at least one alignment rib.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Further advantages of the invention are apparent by reference to the detailed
description when considered in conjunction with the figures, which are not to scale so as
to more clearly show the details, wherein like reference numbers indicate like elements

throughout the several views, and wherein:

[0014] FIG. 1 is a cross-sectional side view of a fluid gear pump according to one

embodiment of the present disclosure;

[0015] FIG. 2 is a cross-sectional front view of a fluid gear pump according to one

embodiment of the present disclosure illustrating the internal pumping chamber;

[0016] FIG. 3 is a cross-sectional view side view of a pump housing and pump seal

enclosure according to one embodiment of the present disclosure; and

[0017] FIG. 4 is an exploded view of a drive shaft seal assembly according to one

embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0018] According to one embodiment of the present disclosure, a fluid pump 10 is
provided. The fluid pump 10 according to the present disclosure is suitable for pumping
a wide variety of liquids. The fluid pump 10 is particularly suited for pumping liquids for
use in beverages, such as for pumping liquids in carbonated water systems, for espresso

and cappuccino machines, and for beer cooling systems.

[0019] As may be seen in FIG. 1, the fluid pump 10 includes a motor 12. The pump
motor 12 is preferably an electric motor; however, the pump motor 12 may alternatively
be powered by other means such as by internal combustion. A pump drive shaft 14 is
attached to the pump motor 12 and driven thereby. The pump drive shaft 14 is preferably

made from a metal such as steel.

[0020] The fluid pump 10 includes a pump assembly 16 having a pump housing 18 and a
pump seal enclosure 20 disposed between the pump motor 12 and pump housing 18. The
pump seal enclosure 20 is preferably readily removable from the pump housing 18 for
pump disassembly and cleaning. The pump drive shaft 14 extends through the pump seal
enclosure 20 into the pump housing 18 for driving the pump assembly 16. While it
should be understood that the mechanical seal assembly of the present disclosure may be
used in connection with numerous types of fluid displacement pump such as a gear pump,
vane pump, centrifugal pumps, etc., the mechanical seal assembly of the present
disclosure, as shown and described in the exemplary embodiments herein, is preferably

used with a gear pump.

[0021] With further reference to FIGS. 1-2, the pump housing 18 is preferably oval
shaped and includes an internal pumping chamber 22, a suction orifice 24 in flow
communication with the pumping chamber 22, and a discharge orifice 26 in flow
communication with the pumping chamber 22. The pump housing 18 further includes a
drive shaft opening 28 through which the drive shaft 14 extends into the pump housing
18. A drive gear 30, having a plurality of drive gear teeth 31, is disposed within the
pumping chamber 22 and is operable to be rotatably driven by the drive shaft 14. An
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idler gear 32, having a plurality of idler gear teeth 33 operable to be intermeshed with the
drive gear teeth 31 so that the idler gear 32 is rotatable when the drive gear 30 is driven
by the drive shaft 14, is also disposed within the pumping chamber 22 and is attached to
an idler shaft 36 disposed within the pumping chamber 22.

[0022] During operation of the gear pump, the drive shaft 14 rotates the drive gear 30
which in turn rotates the idler gear 32. As the drive gear teeth 31 come out of mesh with
the idler gear teeth 33, the teeth 31 and 33 create expanding volume on the suction orifice
24. Liquid flows into the suction orifice 24 and is trapped by the gear teeth 31 and 33 as
they rotate. Liquid then travels around the interior of the pumping chamber 22 until it is
forced out through the discharge orifice 26 at a greater pressure than when the liquid
flowed into the suction orifice 24. The suction orifice 24 and discharge orifice 26 are
interchangeable depending on the direction of rotation of the drive gear 30 and idler gear

32.

[0023] The pump housing 18 is generally formed from a high strength material. In
certain embodiments, the pump housing 18 is preferably formed of a metal such as brass
or stainless steel; however, in other embodiments, the pump housing 18 is preferably
made from a high strength plastic material. More preferably, the pump housing 18 is
made from an injection molded plastic material. The plastic material may be reinforced

with fibers such as glass fibers for added strength.

[0024] The pump seal enclosure 20 is generally formed from a high strength material. In
certain embodiments, the pump seal enclosure 20 is preferably formed of stainless steel,
carbon, or silicon carbide. However, these and other materials may be used and are often

dependent on the particular fluids being pumped through the pump assembly 16.

[0025] In accordance with the present disclosure, the drive shaft opening 28 is sealed by
a drive shaft seal assembly 34 disposed within the pump seal enclosure 20. Referring to
FIGS. 3-4, the drive shaft seal assembly 34 includes a spring seat 36 disposed adjacent
the pump motor 12, a stationary ring 50 disposed adjacent the pump housing 18, and a
rotary ring 44 disposed between the spring seat 36 and the stationary ring 50. Each of the

spring seat 36, rotary ring 44, and stationary ring 50 are disposed coaxially with the drive
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shaft 14. The spring seat 36 is fastened to the drive shaft 14 adjacent the pump motor
using at least one set screw 38, or other known attachment mechanisms. The spring seat
36 includes at least one first alignment mechanism 40 attached to the spring seat 36 for
engaging a corresponding second alignment mechanism 46 attached to the rotary ring 44
for coupling the spring seat 36 with the rotary ring 44. In preferred embodiments, the
first alignment mechanism 40 is an alignment rib disposed on an outer surface 42 of the
spring seat 36 and the second alignment mechanism 46 is a slot disposed within an outer
surface 48 of the rotary ring 44 for receiving the alignment rib 40 of the spring seat 36.
The stationary ring 50 is attached to the pump seal enclosure 20 adjacent the drive shaft
opening 28 using at least one set screw 52, or other known attachment mechanisms. A
compressible spring 54 is also disposed coaxially with the drive shaft 14 between the
spring seat 36 and the rotary ring 44 for biasing the rotary ring 44 against the stationary
ring 50.

[0026] The drive shaft seal assembly 34 may include a washer 56 disposed between the
stationary ring 50 and the rotary ring 44. Washer 56 is preferably also fixed to the pump
seal enclosure using set screws 52. The drive shaft seal assembly 34 may also include an
O-ring 58 disposed between the stationary ring 50 and the pump housing 18 for further
sealing the drive shaft seal assembly 34 against the pump housing 18.

[0027] As the stationary ring 50 is attached to the pump seal enclosure 20, the stationary
ring 50 is fixed and does not rotate in conjunction with the drive shaft 14 during
operation of the pump 10. Accordingly, the stationary ring 50, and O-ring 58 if present,
prevents pumped fluids from entering the pump seal enclosure 20 during normal
operation of the pump 10. Thus, substantially no pumped fluids contact the spring seat
36, the compressible spring 54, or the rotary ring 44 during normal operation of the
pump. This design results in a fluid pump operable to be used in sanitary applications
because fewer parts of the pump are in contact with the fluid flow path, and the design

reduces the amount of liquid waste when the pump is being flushed for cleaning.

[0028] While the stationary ring 50 is fixed to the pump seal enclosure 20 so that the

stationary ring 50 does not rotate during operation of the pump 10, the spring seat 36 is
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attached to and rotates with the drive shaft 14. Because the rotary ring 44 is coupled with
the spring seat 36, the rotary ring 44 also rotates in conjunction with the spring seat 36
and drive shaft 14. Due to the friction caused by the rotary ring 44 being biased against
the stationary ring 50, the stationary ring 50 is preferably composed of a ceramic material

while the rotary ring 44 is composed of a graphite material.

[0029] The foregoing description of preferred embodiments for this invention have been
presented for purposes of illustration and description. They are not intended to be
exhaustive or to limit the invention to the precise form disclosed. Obvious modifications
or variations are possible in light of the above teachings. The embodiments are chosen
and described in an effort to provide the best illustrations of the principles of the
invention and its practical application, and to thereby enable one of ordinary skill in the
art to utilize the invention in various embodiments and with various modifications as are
suited to the particular use contemplated. All such modifications and variations are within
the scope of the invention as determined by the appended claims when interpreted in

accordance with the breadth to which they are fairly, legally, and equitably entitled.

10
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CLAIMS

What is claimed is:

1. A fluid pump comprising:

a pump motor;

a pump housing having an internal pumping chamber, a suction orifice in flow
communication with the pumping chamber, a discharge orifice in flow communication with
the pumping chamber, and a drive shaft opening;

a pump seal enclosure disposed between the pump motor and the pump housing;

a pump drive shaft rotatably driven by the pump motor and extending through the
pump seal enclosure and the drive shafting opening into the pumping chamber; and

a drive shaft seal assembly disposed within the pump seal enclosure, the drive shaft
seal assembly including:

a spring seat fastened to the drive shaft, the spring seat being disposed
coaxially with the drive shaft and adjacent the pump motor and further having a first
alignment mechanism,

a rotary ring disposed coaxially with the drive shaft and having a second
alignment mechanism for engaging the first alignment mechanism,

a stationary ring disposed coaxially with the drive shaft and fastened to the
pump seal enclosure adjacent the drive shaft opening, and

a compressible spring disposed coaxially with the drive shaft between the
spring seat and the rotary ring, wherein the spring biases the rotary ring against the

stationary ring.

2. The fluid pump of claim 1, wherein the spring seat is fastened to the drive

shaft by at least one set screw.

3. The fluid pump of claim 1, further comprising a washer disposed coaxially

with the drive shaft and adjacent the stationary ring.

4. The fluid pump of claim 3, wherein the washer and stationary ring are non-

rotatably fastened to the pump seal enclosure by at least one set screw.

11
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5. The fluid pump of claim 1, further comprising an O-ring disposed between the

stationary ring and the pump housing.

6. The fluid pump of claim 1, wherein substantially no pumped fluids enter the

pump seal enclosure during normal operation of the pump.

7. The fluid pump of claim 1, wherein substantially no pumped fluids contact the

spring seat, the compressible spring, or the rotary ring during normal operation of the pump.

8. The fluid pump of claim 1, wherein the stationary ring comprises a ceramic
material.

9. The fluid pump of claim 1, wherein the rotary ring comprises a graphite
material.

10. The fluid pump of claim 1, wherein the first alignment mechanism of the

spring seat includes at least one alignment rib and the second alignment mechanism of the

rotary ring includes at least one slot for receiving and engaging the at least one alignment rib.

11. A fluid gear pump comprising:

a pump motor;

a pump housing having an internal pumping chamber, a suction orifice in flow
communication with the pumping chamber, a discharge orifice in flow communication with
the pumping chamber, and a drive shaft opening;

a pump scal enclosure disposed between the pump motor and the pump housing;

a pump drive shaft rotatably driven by the pump motor and extending through the
pump seal enclosure and the drive shafting opening into the pumping chamber;

a drive gear, having a plurality of drive gear teeth, disposed within the pumping
chamber and rotatably driven by the drive shaft;

an idler gear, having a plurality of idler gear teeth intermeshed with the drive gear
teeth, disposed within the pumping chamber and attached to an idler shaft disposed within
the pumping chamber; and

a drive shaft seal assembly including:

12
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a spring seat fastened to the drive shaft, the spring seat being disposed
coaxially with the drive shaft and adjacent the pump motor and further having a first
alignment mechanism,

a rotary ring disposed coaxially with the drive shaft and having a second
alignment mechanism for engaging the first alignment mechanism of the spring seat,

a stationary ring disposed coaxially with the drive shaft and fastened to the
pump seal enclosure adjacent the drive shaft opening; and

a compressible spring disposed coaxially with the drive shaft and between the
spring seat and the rotary ring, wherein the spring biases the rotary ring against the

stationary ring.

12.  The fluid gear pump of claim 11, wherein the spring seat is fastened to the

drive shaft by at least one set screw.

13.  The fluid gear pump of claim 11, further comprising a washer disposed

coaxially with the drive shaft and adjacent the stationary ring.

14. The fluid gear pump of claim 13, wherein the washer and stationary ring are

non-rotably fastened to the pump seal enclosure by at least one set screw.

15. The fluid gear pump of claim 11, further comprising an O-ring disposed

between the stationary ring and the pump housing.

16.  The fluid gear pump of claim 11, wherein substantially no pumped fluids

enter the pump seal enclosure during normal operation of the pump.

17.  The fluid gear pump of claim 11, wherein substantially no pumped fluids
contact the spring seat, the compressible spring, or the rotary ring during normal operation of

the pump.

18.  The fluid gear pump of claim 11, wherein the stationary ring comprises a

ceramic material.

13
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19.  The fluid gear pump of claim 11, wherein the rotary ring comprises a graphite
material.
20. The fluid gear pump of claim 11, wherein the first alignment mechanism of

the spring seat includes at least one alignment rib and the second alignment mechanism of

the rotary ring includes at least one slot for receiving and engaging the at least one alignment
rib.

14
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