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(57) ABSTRACT 

The present invention relates to an improved fluid handling 
System including an improved collection trough and pump 
assembly. A centrifugal pump is mounted in the path of 
cutting fluid that needs to be pumped from a collection 
System and discharged. A wide and narrow inlet mouth lies 
very low on the factory floor enabling the centrifugal pump 
to be mounted right on the floor and not within the floor. An 
optional vacuum System provides Suction within the cen 
trifugal pump that aids in priming the pump at Start up and 
in removing air from a pump chamber within the pump, thus 
allowing more efficient pumping to take place. An impeller 
rotates within the pump creating a vortex within the pump 
chamber which facilitates movement of dirty cutting fluid 
including metal particles to be pumped through to a dis 
charge outlet. 
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LOW PROFILE PUMP 

0001. This invention claims priority to Provisional Patent 
Application No. 60/226,840 filed Aug. 22, 2000. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a fluid handling 
System and more particularly, to a cutting fluid handling 
System that can be used in Situations where a fluid Stream 
close to the floor is needed. 

0.003 Fluid handling systems are commonly used in 
manufacturing processes to receive cutting fluid, chips, 
Swarf, and other materials from the manufacturing process, 
filter the fluid, and then deliver that fluid back to the 
machining equipment. In a typical manufacturing process, 
there will be numerous machine tools performing various 
machining, grinding, or part finishing operations. In many of 
the operations, cutting fluid is used to extend tool life, 
facilitate the machining operation, and to carry away debris 
created in the machining process. This fluid and resulting 
debris is typically delivered to a trough, a conveyor or other 
fluid transport System which is connected to a pump for 
pumping the fluid into a filtering System. 
0004 Troughs that have been used are traditionally 
mounted within the floor of the manufacturing facility. In 
this way, there were few restrictions on the depth and Slope 
of the trough which could be installed. With adequate depth 
and slope, the fluid and debris can easily travel down the 
trough to a standard pump where it can then be pumped into 
the filter. It should be understood, that for optimal operation 
and flow equilibrium, the surface of the cutting fluid should 
be parallel to the bottom of the trough as the fluid is flowing 
through the trough. Further, the depth of the fluid at the end 
of the trough must be equal or higher to the height of the 
impeller within the pump in order for the pump to operate. 
With these considerations, the designer of the fluid handling 
System Selects a desired pump, determines the depth 
required for the fluid and the proper slope of the trough to 
obtain the flow and Velocity necessary to move the used 
cutting fluid and debris down the trough to the pump. Due 
to the ability to mount the trough in the floor of the 
manufacturing facility, the designer could Select any stan 
dard pump. 
0005 Although the above system works effectively, it 
limits the versatility of a manufacturing facility and does 
pose the potential for environmental problems by contami 
nating the Soil in which the trough is installed in the event 
of a leak in the trough. The fluid handling trough is perma 
nently mounted within the facility floor requiring machinery 
to be mounted in fairly close proximity to the trough. This 
restricts the ability of the facility to be rearranged and used 
for different purposes. Still further, if additional equipment 
or different equipment is installed, the flow characteristics of 
the trough may not be Sufficient, requiring the trough to be 
removed and another installed which, due to installation in 
the floor, is an expensive endeavor. 
0006. In view of the limitations of mounting troughs in 
the floor, it is desirable to mount the fluid handling system 
above the floor, and below the discharge outlet of the 
machinery. It should be appreciated by those of ordinary 
skill in the art, typical machinery is designed So that the 
work Surface is approximately at the height of the waist of 
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the user. As a result, the fluid outlet is typically even lower 
than waist height. This leaves a very short distance between 
the floor and the outlet in order to mount the fluid handling 
trough. AS Should be appreciated, the trough must have an 
adequate slope in order to provide the necessary fluid 
velocity to move the fluid and debris to the end of the trough 
for entry into a pump for pumping into the filter System. 
Furthermore, the trough height is limited by the same 
limitations of height which limits the permissible slope. In 
order to obtain the appropriate fluid Velocity and to handle 
the appropriate amount of fluid being discharged, the trough 
must be designed So that it is wide and shallow. In this way, 
the fluid discharge from numerous machining operations can 
be handled and handled at the appropriate Velocity. 

0007. However, this creates a problem with the use of a 
Standard pump because the fluid exiting the trough and 
entering the pump is very close to the floor and wide. AS 
indicated above, the pump cannot operate unless the impel 
ler is in contact with the fluid being pumped. A Standard 
pump would not function properly if mounted on the floor 
because the impeller is considerably higher than the fluid 
level at the end of the trough. This situation would therefore 
require that a Standard pump be mounted in an excavation at 
the end of the trough thereby creating the same problems of 
cost, loss of flexibility to easily move the System, and 
environmental concerns. 

0008. The use of conveyors also creates problems with 
traditional pump Systems. Traditional conveyors are usually 
mounted within either the floor of a factory or within the 
base of a machine. When mounted within the floor, the 
conveyor Systems have similar fleXability issueS as the 
troughs described above. When the conveyors are attached 
to the base of the machine, other mechanisms are required 
to Separate the contaminants from the fluid. Such mecha 
nisms include additional Shredders, crushers, and bins to 
reduce the contaminants to a size capable of entering the 
traditional pump. Additional mechanisms Such as those 
described require additional maintenance, cost, and inef 
fecincies in a fluid handling System. Additionally, traditional 
conveyors often require auxiliary pumps to Speed up the 
fluid entering the main pump due to the conveyor's limited 
Velocity capability. Additional pumps also add cost, reliabil 
ity, and environmental concerns to the overall fluid handling 
System. 

0009 Thus, what is desired is an effecient fluid handling 
System that is capable of receiving large contaminants in a 
highly variable rate of fluid at a level close to the floor. 

SUMMARY OF THE INVENTION 

0010. An improved fluid handling system including an 
improved collection trough and pump assembly. The 
improved collection trough is mounted above the floor and 
is Specifically constructed with a shape and Slope to provide 
flow of the fluid to an improved pump assembly. The 
inventive pump receives the dirty cutting fluid from a trough 
and allows very large objects, even tools which have been 
inadvertently dropped into the coolant System, to be 
received and pumped through the centrifugal pump. In 
general the fluid is delivered to a pump chamber beneath the 
impeller. The impeller then creates a vortex within the pump 
chamber to move the fluid and any solids within the fluid out 
through a discharge outlet. 
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0.011 The inlet mouth of the innovative centrifugal pump 
has a Specific wide and shallow profile and is connected to 
a vacuum System which can be used to help prime the pump 
and keep it primed during operation. The vacuum is needed 
to help prime the pump only if the fluid is not entering the 
inlet mouth at a sufficient velocity. The Suction from the 
Vacuum System also serves to remove the presence of air 
within the pump that may impede the flow of dirty cutting 
fluid. The Suction also serves to remove air entrained in the 
fluid, thereby improving the effeciency and liquid handling 
capability of the pump. The inlet mouth profile of the 
inventive centrifugal pump facilitates movement of the fluid 
and the particles, and also lies low to the floor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. Other advantages of the present invention will be 
readily appreciated as the same becomes better understood 
by reference to the following detailed description when 
considered in connection with the accompanying drawings 
wherein: 

0013 FIG. 1 is a perspective cross section of the lower 
third of the centrifugal pump assembly of the present 
invention; 
0.014 FIG.2. is a cross section of the inlet opening of the 
centrifugal pump assembly; 

0.015 FIG. 3. is a perspective cross section of the entire 
centrifugal pump assembly, and 
0016 FIG. 4. is a cross section of the centrifugal pump 
chamber showing the vacuum connection. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0017 Referring to the Figures, wherein like numerals 
indicate like or corresponding parts throughout the Several 
views, FIG. 1 schematically shows a partial view of the 
centrifugal pump 10 of the present invention. Centrifugal 
pump 10 is mounted in the path of cutting fluid or oil which 
needs to be pumped from a collection system (not shown) 
and discharged from the pump through discharge outlet 18 
out through discharge pipe 19. The collection system (not 
shown) could be a trough, a conveyor, a pipe, or any other 
fluid transportation System. The collection System collects 
and transports the dirty cutting fluid which can include very 
large objects, even tools which have been inadvertently 
dropped into the cutting fluid Stream into centrifugal pump 
10 through inlet mouth 12. Inlet mouth 12 lies very low on 
the factory floor enabling centrifugal pump 10 to be 
mounted right on a floor (not shown) and not within the 
floor. 

0.018. The opening of inlet mouth 12 is wide and narrow 
for ingress of fluid from the collection system. FIG. 2 shows 
a view of the opening 13 of inlet mouth 12 showing an inlet 
mouth width 35 and an inlet mouth height 37. In the 
illustrated preferred embodiment, opening 13 is provided 
with a width dimension of 24 inches and a height dimension 
of 4.5 inches. Preferably the width is at least twice the 
height, while more preferably the width is at least five times 
the height. The preferred dimensions accommodate the 
inflow of dirty cutting fluid containing metal particles while 
being narrow enough to provide a low profile to allow inlet 
mouth 12 to be mounted directly on a factory floor. 
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0019. As shown in FIG. 1, inlet mouth 12 includes an 
upper wall 14 with an aperture 21 for clean out purposes. 
Dirty cutting fluid is passed from inlet mouth 12 to pump 
chamber 16. Pump chamber 16 preferably lies directly under 
centrifugal pumping element 17. An alternative embodiment 
includes centrifugal pumping element 17 within or partially 
within pump chamber 16. Having centrifugal pumping ele 
ment 17 above pump chamber 16 allows for larger particles 
to pass through centrifugal pump 10 without interfering with 
the centrifugal pumping element 17. However, efficiency of 
centrifugal pump 10 may be improved by moving the 
centrifugal pumping element 17 closer to the fluid in pump 
chamber 16. This may be accomplished if the fluid being 
pumped contains few large particles. Inlet mouth 12 may be 
planar with or preferably below the pump chamber. AS can 
be seen from FIG. 3, the chamber 16 is preferably below a 
pump impeller 23 that is connected to the centrifugal pump 
ing element that is rotatable about a vertical axis. Impeller 
23 rotates within the fluid creating a vortex within pump 
chamber 16 which facilitates movement of dirty cutting fluid 
including metal particles to be pumped through to a dis 
charge outlet 18. The centrifugal pumping element 17 is 
preferably connected to a motor 26 that provides the rota 
tion. Dirty cutting fluid then passes through discharge outlet 
18 which may be connected below pump chamber 16, but is 
preferably connected planar to pump chamber 16. 
0020 FIG. 4 is a view of the back side of the pump 10 
as seen in FIGS. 1 and 3. With reference to FIG. 4, an 
opening 25 is shown which contains a vacuum connection to 
a vacuum system (not shown) which may be any Suitable 
known vacuum system. The Vacuum System can be used to 
help prime the centrifugal pump 10 during Start up and help 
keep it primed during operation. The use of the vacuum in 
Starting the pump depends on the Velocity of the entering 
fluid. If the Velocity of the entering fluid entering the pump 
is Sufficient to fill the pump chamber the vacuum is not 
needed at Start up of centrifugal pump 10. The vacuum 
System provides Suction to remove air from pump 10, thus 
allowing more efficient pumping to take place. 
0021 Although the invention has been described in detail 
with reference to certain preferred embodiments, variations 
and modifications exist within the Scope and Spirit of the 
invention as described and as defined in the following 
claims. 

What is claimed is: 
1. A centrifugal pump assembly for pumping fluid from a 

fluid collection assembly comprising; 
a centrifugal pumping element rotatable about a vertical 

axis, 

a pump chamber disposed below said pumping element, 

an inlet mouth having an inlet mouth width and an inlet 
mouth height for ingreSS of fluid from a collection 
System to Said pump chamber, 

a discharge outlet, 
Said pump assembly inlet mouth width being greater than 

Said inlet mouth height. 
2. A pump assembly as Set forth in claim 1, wherein Said 

inlet mouth width of said inlet is at least two times the inlet 
mouth height. 
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3. A pump assembly as Set forth in claim 2, wherein Said 
inlet mouth is disposed below Said pump chamber. 

4. A pump assembly as Set forth in claim 2, wherein Said 
inlet mouth is mounted on a floor. 

5. A pump assembly as Set forth in claim 2, including an 
upper wall of Said inlet mouth and an aperture in Said upper 
wall for cleaning Said inlet mouth. 

6. A pump assembly as Set forth in claim 1, including a 
Vacuum connection in Said pump chamber for priming Said 
pump assembly and removing air from Said fluid, 

7. A pump assembly as Set forth in claim 1, including an 
impeller connected to Said centrifugal pumping element 
whereby Said impeller rotates to create a vortex within Said 
pump chamber for moving Said fluid into Said discharge 
outlet. 

8. A pump assembly as Set forth in claim 1, including a 
motor for rotating Said pumping element. 

9. A pump assembly as Set forth in claim 1, wherein Said 
discharge outlet is connected planar to Said pump chamber. 
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10. A method for pumping contaminated fluid collected at 
a floor level comprising the Steps of: 

a) receiving contaminated fluid into a wide pump inlet 
mouth from a fluid collection System mounted on a 
floor, the pump inlet mouth having a width and a height 
with the width greater than the height; 

b) moving the fluid from the pump inlet mouth into a 
pump chamber; and 

c) discharging the fluid out of the pump chamber through 
a discharge outlet by creating a vortex in the fluid by an 
impeller mounted above the pump chamber. 

11. The method as set forth in claim 1, further comprising 
the Step of priming the pump at Start up and removing air 
from the fluid by a vacuum attached to the pump chamber. 


