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(57) ABSTRACT 

The present invention provides a Swimming pool safety sys 
tem including a housing having a first opening for coupling to 
a pump, a second opening for coupling to a pool drain, and a 
third opening for receiving waterform a surface of a pool. The 
present invention may include a skimmer basket positionable 
in the housing, where the skimmer basket defines a debris 
retaining region and a member having a passage there 
through. A method of use of the present invention is also 
provided in which the housing may be configured to reduce an 
entrapment force experienced at a pool drain, and to further 
provide a fluid flow path through the debris-retaining region 
of the skimmer basket to place the first opening of the housing 
in fluid communication with the Surrounding atmosphere. A 
collector vessel may also be included, the collector vessel 
having an adjustable extension element to modify a resulting 
entrapment force. 
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POOL SAFETY SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation-in-part-of U.S. 
Utility patent application Ser. No. 1 1/588,909 filed Oct. 27, 
2006 entitled POOL SKIMMER SAFETY SYSTEM, the 
entirety of which is incorporated herein by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002 n/a 

FIELD OF THE INVENTION 

0003. The present invention relates to a method and sys 
tem for limiting and/or reducing an entrapment force in pool 
drains in order to avoid injury. 

BACKGROUND OF THE INVENTION 

0004. In general, Swimming pools include a pump for 
drawing water from a drain at the bottom of a pool through a 
skimmer housing and towards a filter from which the water is 
returned to the pool. The skimmerhousing is often installed at 
least partially in the ground or beneath a deck Surface, having 
a removable lid and a basket contained therein that retains 
leaves or other debris from the pool and prevents clogging of 
the pump and/or filter. 
0005. In order to provide sufficient circulation of pool 
water such that the filter and other components of the pool 
operate as desired, the pool pump providing the circulation 
often has a fairly large flow rate. As water is drawn through 
the drain by the pump, a Suction force is created at the Surface 
of the drain, and as such, the drain at the bottom of a Swim 
ming pool can pose a significant safety hazard to those occu 
pying of the pool, in particular to a young child or a person of 
limited physical strength. In the event someone in the pool 
inadvertently covers the drain with a part of his/her body, the 
Suction force will tend to retain the user against the drain 
unless the user has sufficient strength to push away from the 
drain. In fact, in most cases, the Suction force is so Substantial, 
i.e., in the range of 500 pounds of force or more, that even an 
adult of above-average strength will be unable to overcome 
the Suction force being experienced. As a result, there is a 
strong likelihood that a person will panic, increasing the 
chance that drowning may result. Even under circumstances 
where an individual is capable of pushing away from the 
drain, the possibility of incurring serious injury remains 
nonetheless. 
0006 To overcome the potential for injury or drowning 
due to the Suction force and thus the chance of being drawn 
against and retained by a Swimming pool drain, numerous 
devices have been developed over the years to reduce and/or 
eliminate the Suction force created during a blockage or 
entrapment. Some of these devices introduce air to the inlet 
side of the pump in response to the sensed high Suction 
condition, which results in loss of pump prime. Other devices 
may interrupt the power source to the pump, thereby causing 
the pump to cease operation. There are also devices which 
provide for a conduit to open to the atmosphere upon sensing 
a predetermined level of suction, which allows air to enter the 
system and thereby break the vacuum or suction force at the 
drain. 
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0007 While certain devices have been proposed, there are 
numerous problems present with existing devices. For 
example, many of the devices are very expensive and have 
multiple moving parts, which increases the likelihood that the 
device may malfunction or fail to operate as intended. In 
addition, some of the devices provide false signals triggered 
by filled drain Sumps and/or skimmer baskets, or due to 
pressure variations created when the pump is first turned on. 
Moreover, installation of some devices may require excava 
tion or other drastic measures for installation, which greatly 
increases cost and provides a deterrent to use and integration. 
Finally, upon installing a particular device, the pump might be 
damaged or otherwise negatively impacted upon actuation of 
the device, resulting in the attendant problems of expense and 
loss of use of the Swimming pool. 
0008. In view of the above-described problems and limi 
tations, it would be desirable to provide a safety system for 
reducing and/or eliminating Suction forces experienced dur 
ing entrapment against a pool drain that is simple in opera 
tion, cost effective, and easily integrated with existing pools. 

SUMMARY OF THE INVENTION 

0009. The present invention advantageously provides a 
method and system for reducing and/or eliminating Suction 
forces experienced during entrapment against a pool drain 
that is simple in operation, cost effective, and easily inte 
grated with existing pools. In particular, the pool safety sys 
tem of the present invention may include a housing, where the 
housing defines a housing base, a housing sidewall extending 
upward from the housing base, a first opening in one of the 
housing base and housing sidewall for coupling to a pump, a 
second opening in one of the housing base and housing side 
wall for coupling to a pool drain, and a third opening in one of 
the housing base and housing sidewall for receiving water 
from the Surface of a Swimming pool. 
0010 Moreover, the housing may be configured to limitan 
experienced entrapment force by constructing the housing 
with a predetermined dimension resulting in a predetermined 
water Volume and/or Surface area. For example, by selecting 
and constructing the housing with predetermined dimen 
sions, the entrapment force experienced upon blocking the 
Swimming pool drain and thus water flow through the second 
opening of the housing, the entrapping force may be limited 
to a range of approximately 10-25 pounds of force. 
0011. The system of the present invention may further 
include a container, Such as a skimmer basket, where the 
container defines a basket bottom wall having an opening 
therethrough, a basket sidewall extending from the basket 
bottom wall, and a rim along an upper edge of the container. 
The container may further include a container opening and a 
member extending from the container opening to a point 
above the rim of the container. The elongate member may 
define a member opening and a passage therethrough for 
placing the container opening and the member opening in 
fluid communication. The container may include a debris 
retaining region within the base and sidewalls for containing 
leaves or other items in pool, while the member may be 
positioned within the debris-retaining region Such that the 
first opening is influid communication with the opening in the 
basket bottom wall. During operation, the pool system may 
provide a fluid flow path from the first opening of the housing 
to the surrounding atmosphere such that the fluid flow path is 
separated from the debris-retaining region of the skimmer 
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basket. As such, the system ensures that air is able to enter the 
second opening of the housing in the event of an entrapment. 
0012. The present invention may further include a collec 
tor vessel or container coupled to a Swimming pool config 
ured to reduce the entrapment force experienced at a drain on 
a Submerged Surface of a Swimming pool in addition to and/or 
alternatively to the skimmer housing 10 described above. The 
collector vessel may include a first opening in fluid commu 
nication with a drain, a second opening in fluid communica 
tion with a pump, and a third opening to allow excess fluid to 
overflow out of the vessel. The collector vessel may include 
an extension element in fluid communication with/or other 
wise coupled to the first opening. The extension element may 
be movably positionable about the first opening to adjust the 
effective column of water height above the first opening and 
to further ensure that the entrapment force at the drain is 
minimized to a desirable degree. In particular, the extension 
element may include a body having a first extension opening, 
a second extension opening, and a passage therebetween. The 
first extension opening may be coupled to the first opening of 
the vessel. The extension element may then be manipulated 
Such that the second extension opening is offset from the first 
extension opening to provide a height from the water Surface 
level of approximately 5 to 20 inches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013. A more complete understanding of the present 
invention, and the attendant advantages and features thereof, 
will be more readily understood by reference to the following 
detailed description when considered in conjunction with the 
accompanying drawings wherein: 
0014 FIG. 1 illustrates an embodiment of a housing in 
accordance with the present invention; 
0.015 FIG. 2 shows an embodiment of a container in 
accordance with the present invention; 
0016 FIG.3 is a cross-sectional view of an embodiment of 
a container positioned in a housing in accordance with the 
present invention; 
0017 FIG. 4 is a cross-sectional view of an embodiment of 
a collector vessel in accordance with the present invention; 
0018 FIG. 5 is an illustration of a pool safety system 
configuration in accordance with the present invention; and 
0019 FIG. 6 is an additional schematic of a pool safety 
system configuration in accordance with the present inven 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

0020. The present invention provides a safety system and 
method ofuse thereof for reducing and/or eliminating Suction 
forces experienced during entrapment against a pool drain 
that is simple in operation, cost effective, and easily inte 
grated with existing pools. Now referring to FIG. 1, the sys 
tem may include a housing 10 for use with a Swimming pool 
(not shown) having a pump (not shown). Of note, as used 
herein, the term “swimming pool is intended to include 
traditional in-ground Swimming pools, above-ground Swim 
ming pools, spas, or any other large, water filled container 
having a circulation system with fluid flow therethrough. The 
housing 10 may contain one or more openings in fluid com 
munication with the Swimming pool, pump, and the like. For 
example, the housing 10 may be a skimmer housing 10 com 
monly found with existing pools installed just below the 
Surface adjacent to a side of the Swimming pool. The housing 
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10 may define a largely hollow interior cavity having a top 
portion 12, a lower wall 14, and one or more sidewalls 16 
extending therebetween. 
0021. In particular, the housing 10 may further include a 

first opening 18 in fluid communication with the pump, as 
well as a second opening 20 in fluid communication with a 
drain located along a surface of the Swimming pool. Of note, 
although a single opening 20 in fluid communication with a 
drain is shown for illustrative purposes, in some applications 
the housing 10 may contain multiple openings in fluid com 
munication with multiple drains on Submerged surfaces of a 
Swimming pool and/or spa. The first and second openings 
may be located along either the lower and/or sidewalls of the 
housing 10. In addition, the housing 10 may include a third 
opening 22 along a sidewall of the housing 10 that is in fluid 
communication with the pool in proximity to the water Sur 
face of the pool. Such that, under typical conditions, the 
surface of the water of the pool is at a height between an upper 
and lower surface of the third opening 22. An adjustable 
floating weir 24 may be positioned in the third opening 22 to 
regulate the passage of fluids and debris therethrough. In 
addition, the housing 10 may also provide a fourth opening 26 
along a sidewall 16 to provide a vent or overflow path for 
drainage in the event the water level rises beyond a desired or 
intended height. As such, a lower edge of the fourth opening 
26 may be adjacent to the water surface level of the pool. The 
housing 10 may also include a lid 28 positionable about the 
top portion 12 of the housing 10, where the lid may further 
include an opening 30 therethrough. 
0022. The housing 10 may be configured to limit an 
entrapping force experienced at the drain in the pool. In the 
event the drain becomes obstructed, the resulting entrapping 
force is directly correlated to the dimensions and resulting 
water Volume of the housing 10. In particular, the entrapping 
force experienced at the drain coincides with the force expe 
rienced at the second opening 20 of the housing 10. The force 
experienced at the second opening 20 of the housing 10 is 
impacted by the water volume in the housing 10 and the 
corresponding hydrostatic differential head of the water vol 
ume. The housing 10 may thus be configured and dimen 
Sioned Such that in the event of an entrapment, the maximum 
force experienced at the pool drain is limited to enable a 
person or child to be able to free themselves without addi 
tional aid. While the entrapping force could never be com 
pletely eliminated as it would prevent a Swimming pool pump 
system from operating, the potential entrapping force could 
be reduced to a safer level, i.e., in the range of about 10-25 
pounds. This reduced range of force may allow even Small 
children to overcome the entrapment force experienced and to 
Swim to safety. By configuring the housing 10 to provide a 
predetermined hydrostatic differential, a correlating reduc 
tion of the entrapment force experienced at the drain may be 
achieved. 

0023. As an example of a particular configuration, the 
second opening 20 of the housing 10 may be located at a 
vertical distance from the typical water surface level of the 
pool. As previously discussed, the water level of the pool may 
be at least partially dictated by a lower edge of the fourth 
opening 26, and as such, a vertical distance “V” between the 
lower edge of the fourth opening 26 and an upper edge of the 
second opening 20 may define a height of a column of water 
within the housing 10. It is known that a one foot column of 
water correlates to 0.433 psi. Thus, the vertical distance “V” 
is equal to a pressure of “V” multiplied by 0.433 psi. By 
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taking the resulting value and multiplying it by the open 
Surface area of the drain, the resulting entrapment force may 
be calculated. For example, should the vertical distance “V” 
equal 11 inches, the resulting pressure would be (11 inches/12 
inches-per-foot)X0.433 psi-0.397 psi. Now, in the case 
where the drain has an open area of approximately 40 square 
inches, the force is equal to 0.397 psiX40 square inches=15. 
87 pounds of force. Of course, while specific measurements 
have been provided, the dimensions of the housing 10 for a 
particular application may vary in order to achieve a prede 
termined, limited entrapment force experienced at the drain, 
and the distance “V” may vary between approximately 6 
inches and approximately 20 inches. 
0024. As shown in FIGS. 2 and 3, the system of the present 
invention may further include a container 32 positionable 
within at least a portion of the housing 10. The container 32 
may include a skimmer basket or the like, where the container 
32 may define a container bottom wall 34 with an opening 
therethrough, and one or more container sidewalls 36 extend 
ing upward around a periphery of the bottom wall, where the 
one or more sidewalls define arim or top edge of the container 
when oriented in a position for use. The container bottom wall 
34 and the container sidewalls 36 define a debris-retaining 
region 38 for collecting items floating in the pool as they are 
drawn into the container 32 by the circulation of the pool 
water. One or more apertures 40 may be situated about the 
container bottom wall 34 and/or the one or more container 
sidewalls 36 for allowing the passage of water therethrough 
while retaining larger objects and debris contained within the 
debris-retaining region 38 for Subsequent cleaning or 
removal. The container may include a myriad of shapes and 
dimensions which can be varied for a particular use and/or 
application. 
0025. The container 32 may further include a member 42 
extending upward from an opening 44 in the container. The 
member may define a member opening 46 positionable above 
the rim of the container for providing fluid communication 
between the container opening 44 and the member opening 
46. Accordingly, the member may include a hollow passage 
extending therethrough to achieve the desired fluid commu 
nication. The member 42 may be positioned about one of the 
bottom wall 34 or sidewall 36 of the container. Further, the 
member 42 may include a member sidewall extending 
between the first and second openings, where the member 
sidewall is Substantially void of any openings Such that a fluid 
and/or gas is largely prevented from entering the hollow 
passage except through the container opening 44 and the 
member opening 46. It is contemplated that the container 32 
may be constructed as an integral component through mold 
ing or similar manufacturing methods, or, alternatively, 
assembled by coupling one or more pieces together. The 
housing 10 may include a shelf or other coupling feature to 
aid in the positioning and/or retention of the container within 
the housing 10. 
0026 Referring to FIG. 3, in an exemplary use of the 
Swimming pool safety system of the present invention, the 
housing 10 is coupled to a Swimming pool such that the first 
opening 18 of the housing 10 is in fluid communication with 
a pump, the second opening 20 is placed in fluid communi 
cation with a drain on a Submerged Surface of the Swimming 
pool, and the third opening 22 is placed in fluid communica 
tion with the water Surface of the Swimming pool. During 
operation, fluid circulation provided by the pump causes 
water to flow inward from both the second and third openings, 

May 1, 2008 

thereby providing fluid flow through the drain in the Swim 
ming pool. The container 32 may further be positioned within 
the housing 10 to catch debris or other objects drawn into the 
housing 10, such that the debris is contained within the 
debris-retaining region 38 of the container and thereby pre 
venting obstruction or clogging of the openings of the hous 
ing 10 and subsequent interference with fluid circulation in 
the swimming pool. Further, the member 42 of the container 
32 may be situated Such that the member opening 46 is posi 
tioned above the water surface 48 and in fluid communication 
with the surrounding atmosphere. Where the housing 10 is 
covered by the lid 28, the fluid communication between the 
member opening 46 of the elongate member 42 of the con 
tainer 32 and the atmosphere may be maintained by position 
ing the opening 30 of the lid 28 adjacent to the opening in the 
member 42. 

0027. In the event the drain of the swimming pool 
becomes obstructed by a person in the Swimming pool, the 
resulting blockage and entrapment of the person prevents 
fluid from being drawn into the housing 10 through the sec 
ond opening 20. Despite the blockage, the pump continues to 
draw water through the first opening 18, resulting in a Suction 
force experienced at the second opening 20, and thus causing 
an entrapment force at the Swimming pool drain. However, as 
previously discussed, the actual entrapment force experi 
enced at the drain can be reduced and/or limited by predeter 
mined dimensions of the housing 10, including the vertical 
height “V” separating the second opening 20 from the water 
surface 48. As such, by selecting and constructing the housing 
10 to contain predetermined dimensions, the entrapment 
force experienced upon blocking the Swimming pool drain 
and thus water flow through the second opening 20 of the 
housing 10, the entrapping force may be limited to a range of 
approximately 10-25 pounds of force. Accordingly, due to the 
reduced entrapping force, an individual should be able to pull 
themselves free of the Swimming pool drain and Swim to 
safety. 
0028. Nevertheless, the potential remains that an indi 
vidual may not be able to free themselves from the drain, even 
with the reduced entrapment force provided by the housing 
10. As previously discussed, despite the blockage of fluid 
intake through the second opening 20 of the housing 10, the 
pump will continue to draw fluid through the first opening 18. 
By continuing to draw fluid through the first opening 18, the 
water Volume in the housing 10 may begin to decrease, caus 
ing the water level within the housing 10 to be lowered 
towards the first opening 18. Once the water level within the 
housing 10 is drawn below a top edge of the second opening 
20, the entrapping force caused by the Suction of the pump 
will be eliminated, as air will enter the second opening 20 to 
effectively break the sealed vacuum and the resulting force. 
However, with conventional skimmer baskets, the debris 
retaining region of the basket may be filled with leaves or 
other pool debris. Although the basket itself may contain 
multiple openings to allow fluid flow therethrough, the leaves 
and/or additional debris may effectively block the openings. 
As a result, a filled conventional basket could seal an upper 
portion of the housing 10, which would prevent the pump 
from pulling the water level down and/or substantially elimi 
nate the chance that air may enter the housing 10 and further 
into the second opening 20 to break the entrapment force at 
the drain. Thus, a filled conventional skimmer basket could 
present a substantially impermeable layer that obstructs any 
fluid from passing through, which would cause Substantially 
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the full force of the pump to pull directly on the second 
opening 20, and thus the drain. 
0029. By positioning the container 32 of the present inven 
tion within the housing 10, the member 42 of the container 32 
may provide a fluid flow path from the first opening 18, 
through the container opening 44 and out of member opening 
46 to the surrounding atmosphere, where the fluid flow pathis 
thus separated from the debris-retaining region 38 of the 
container 32. As such, regardless of the contents of the con 
tainer 32, fluid communication between the first opening 18 
(and thus the pump), the water volume within the housing 10. 
and ultimately the Surrounding atmosphere, is ensured. Con 
sequently, upon a blockage of the drain of the pool and thus 
the second opening 20 of the housing 10, the water level of the 
housing 10 may be reduced to allow air to enter the second 
opening 20 and to break the vacuum seal, thereby allowing an 
entrapped individual to Swim to safety. 
0030 Now referring to FIG. 4, the present invention may 
further include a collector vessel 50 or container coupled to a 
swimming pool, where the collector vessel 50 is dimensioned 
and configured to reduce the entrapment force experienced at 
a drain on a submerged surface of a Swimming pool in addi 
tion to and/or alternatively to the skimmer housing 10 
described above. For example, the collector vessel 50 may 
include a housing coupled to a Swimming pool, where the 
vessel 50 housing includes one or more openings in fluid 
communication with one or more drains located throughout 
the pool, as well as one or more openings in fluid communi 
cation with one or more pumps providing water circulation 
throughout the pool. In particular, the collector vessel 50 may 
include a first opening 52 in fluid communication with a 
drain, a second opening 54 in fluid communication with a 
pump, and a third opening 56 to allow excess fluid to overflow 
out of the vessel 50, which may be either in a sidewall of the 
vessel or a top opening providing access to the interior of the 
vessel. Similarly to the skimmer housing 10 discussed above, 
should a drain in the pool become obstructed, the resulting 
entrapping force may be directly correlated to the dimensions 
and resulting water volume of the collector vessel 50. The 
vessel 50 may thus be configured and dimensioned such that 
in the event of an entrapment, the maximum force experi 
enced at the pool drain is limited to enable a person or child to 
be able to free themselves without additional aid, i.e., in the 
range of about 10-25 pounds. 
0031. As an example of a particular configuration, the first 
opening 52 of the vessel 50 may be located at a vertical 
distance from the water surface level 58 within the vessel 50. 
This water surface level may be at the top of the housing, just 
below the third opening 56, or simply at a height between the 
second opening 54 and a top edge of the vessel 50. Regardless 
of how the water surface level is achieved and/or attained in 
the vessel 50, a vertical distance “V” between the water 
surface level 58 and an upper edge of the first opening 52 may 
define a height of a column of water within the vessel 50. As 
discussed above, a vertical column of water of approximately 
11 inches between the first opening 52 and the water surface 
in the vessel 50 results in approximately 15.87 pounds of 
force experienced at the drain during entrapment. 
0032. While collector vessels, auxiliary housings, and 
Sumps may be typically installed in a Swimming pool system 
to regulate flow rates of circulation, aid in filtration, etc., due 
to widely varying pool designs and construction techniques, it 
would be very difficult to installa collector vessel 50 such that 
the first opening 52 is between approximately 5 inches and 20 
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inches from the ultimate water surface level in the vessel 50. 
For example, when constructing a pool, upon placement of 
the desired plumbing conduits and such, the pool is sprayed 
with concrete, and furthermore, tiling and other Surface layers 
may also be added. As the construction proceeds to comple 
tion, the plumbing may be offset from the originally desired 
position, assuming the initial placement was even accurate. 
AS Such, there may be a plumbing conduit leading from a 
drain in the pool through a concrete sidewall for connection to 
a collector vessel 50. The vessel 50 then needs to be posi 
tioned to connect to the fixed location of the plumbing conduit 
while being aligned with or proximate to a top edge of the 
pool. As such, variations in the location of the conduit require 
modifications to the vessel 50, which would necessarily affect 
the resulting column of water height above the first opening 
52 of the housing once installed. 
0033 Given the calculation above, it can be seen that 
variations of even a few inches in the height of the column of 
water in the vessel 50 or skimmer housing can drastically 
affect the ultimate entrapment force experienced at the drain 
when the pool is in use. Accordingly, the collector vessel 50 
may include a port or opening coupled to the drain, where the 
height or vertical positioning of the port or opening is selec 
tively adjustable and/or the effective height of a water column 
above the port or opening is selectively adjustable. For 
example, the collector vessel may include an extension ele 
ment 60 in fluid communication with/or otherwise coupled to 
the first opening 52. The extension element 60 may be mov 
ably positionable about the first opening 52 to adjust the 
effective column of water height above the first opening 52 
and to further ensure that the entrapment force at the drain is 
minimized to a desirable degree. In particular, the extension 
element 60 may include a body having a first extension open 
ing 62, a second extension opening 64, and a passage ther 
ebetween. The first extension opening 62 may be coupled to 
the first opening 52 of the vessel 50. The extension element 60 
may then be manipulated Such that the second extension 
opening 64 is offset from the first extension opening 62 to 
provide a height from the water surface level of approxi 
mately 8 to 14 inches. As a result, even if the first opening 52 
of the collector vessel 50 is at an undesirable height or loca 
tion from the top of the vessel 50 or where the water surface 
will be, the extension element 60 allows the effective height 
of the water above the first opening 52 to be adjusted by 
adjusting the elevation of the second extension opening 64 to 
provide the desired water column height, and thus the entrap 
ment force experienced at the drain. While an extension ele 
ment has been described to facilitate the height of a column of 
water above the opening or port in communication with the 
drain, it is contemplated that the collector vessel may include 
an opening on a track or movable surface (not shown) to allow 
for adjustment, and further, the collector vessel may include a 
plurality of discrete positions (not shown) about which an 
opening or port may be selectively located in order to control 
the resulting hydrostatic pressure within the vessel and 
towards the drain. 

0034. Upon installing the collector vessel and positioning 
the second extension opening at the desired height or eleva 
tion, the collector vessel may function similarly to the skim 
mer housing described above. During normal operation, 
water will flow through the collector vessel and other com 
ponents of a Swimming pool's circulation system. Should an 
entrapment occurata drain Submerged in the Swimming pool, 
the fluid in the collector vessel will be drawn down towards 



US 2008/0098.507 A1 

the opening coupled to the pump until air enters the extension 
element and/or the opening leading to the covered drain. 
Once air enters the opening or conduit coupled to the drain, 
the vacuum force experienced will be eliminated to allow an 
entrapped person to Swim to safety. Due to the manipulation 
of the height of the column of water above the opening lead 
ing to the drain, the Suction force experienced at the drain is 
reduced until the vacuum force is Subsequently eliminated. 
0035. By providing for the adjustment of the effective 
height of the column of water about the first opening 52 of the 
vessel 50, inaccuracies or errors occurring during the con 
struction of the pool can be overcome to ensure appropriate 
operation and limiting of the entrapment force at the drain. As 
such, the likelihood that the entrapment force will exceed the 
desired range can be reduced to ensure the safety of Swim 
mers, and vice? versa, Sufficient force can be maintained to 
ensure that fluid flow throughout the circulation system of the 
Swimming pool is also at a desirable rate. 
0036. Now referring to FIGS. 5 and 6, embodiments of a 
pool system 70 are shown. The pool system configuration 
may generally include two or more drains located on a Sub 
merged surface of a Swimming pool, where the drains are 
coupled to a pump and a vent. The placement of the drains and 
the conduits leading to the pump and the vent may be config 
ured to allow for a higher flow rate of fluid through the system 
while maintaining a reduced operating drawdown. In particu 
lar, the pool system 70 may include a first drain opening 72 
and a second drain opening 74 located within a Swimming 
pool. Both the first and second drain openings may be in fluid 
communication with a pump, as well as being in fluid com 
munication with a vent or opening 76 in fluid communication 
with the Surrounding atmosphere. The first and second drain 
openings may be coupled through a drain line or conduit 78. 
Of note, as used herein, the term “conduit is intended to 
encompass a body or element providing for the passage or 
flow of fluid. A conduit in a particular application may either 
be continuous or include multiple discrete sections coupled 
together. In addition, the pump may be coupled to the first and 
second drain openings through a first pump line 80 or conduit 
that intersects and/or forms a junction 82 with the drain line 
78. Similarly, the vent 76 may be coupled to the first and 
second drain openings through a vent line 84 that also inter 
sects and/or forms ajunction with the drain line 78, where the 
location of the intersection between the drain line 78 and the 
vent line 84 is at substantially the same location as the inter 
section of the first pump line 80 and the drain line 78. The vent 
line 84 may further be coupled to the pump through a second 
pump line 86, where the vent line 84 defines a water height 
“H” above the second pump line 86 when the system is in use, 
as shown in FIG.5. Alternatively, the vent line 84 may include 
a water height “H” within the conduit above the junction as 
shown in FIG. 6. The height of the water column present in the 
vent line 84 that is above the second drain line 86 or the 
junction 82 defines the drawdown amount required to breaka 
vacuum force and the resulting pressure experienced at the 
pool drain openings during an entrapment. It is desirable to 
limit the amount of water drawn down through the vent line 
for a given rate of flow through the system in order to reduce 
the likelihood of damage to the system and to control the 
overall hydraulic conditions of the system. 
0037. During general operation of the pool system, water 

is drawn in through both the first and second drain openings, 
while the vent line 84 remains exposed to the surrounding 
atmosphere with a particular water column height above the 
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second pump line 86. In the event of an entrapment, the pump 
will drawdown the water in the vent line 84 located above the 
second pump line 86 or the junction 84, subsequently allow 
ing air to enter into the second pump line 86 or the first pump 
line 80 and thereby breaking the vacuum force at either drain 
opening. However, as water flows in both drain openings and 
towards the junction 82 with the first pump line 80, the fluid 
flow from each drain opening essentially collides at the junc 
tion 82 as it is drawn towards the pump. This collision causes 
an increase in static pressure, which results in a higher water 
level in the vent line 84 as opposed to what the water height 
would be if the vent line 84 intersected the drain line 78 
elsewhere. Accordingly, coupling the vent line 84 at the junc 
tion 82 takes advantage of the increased static pressure, which 
enables the system to operate at a lower draw down for a given 
flow rate. For example, at flow rate “A” the pump may typi 
cally draw down seven inches of water from the vent line. 
However, by placing the vent line at the junction with the 
pump line, the operating draw down may be reduced to five 
inches for the same flow rate. As a result, the circulation rate 
through the pool system 70 may be increased while keeping 
the water level in the vent line 84 at a higher level, which 
reduces the likelihood that the pump will cavitate and/or be 
damaged. In particular, the water column height above the 
second pump line may be limited between 5 and 20 inches 
while achieving higher flow rates through the system than 
would otherwise be possible. 
0038. It will be appreciated by persons skilled in the art 
that the present invention is not limited to what has been 
particularly shown and described herein above. In addition, 
unless mention was made above to the contrary, it should be 
noted that all of the accompanying drawings are not to scale. 
A variety of modifications and variations are possible in light 
of the above teachings without departing from the scope and 
spirit of the invention, which is limited only by the following 
claims. 

What is claimed is: 
1. A collector vessel for use with a Swimming pool, com 

prising: 
a housing defining a port for coupling to a pool drain, 

wherein a vertical positioning of the port is selectively 
adjustable. 

2. The collector vessel according to claim 1, wherein the 
port is defined by an extension element positionable within 
the housing. 

3. The collector vessel according to claim 2, wherein the 
housing defines a first opening for coupling to a pool drain, 
and wherein the extension element is coupled to the first 
opening such that the port is vertically offset from the first 
opening. 

4. The collector vessel according to claim 3, wherein the 
extension element is movable about the housing. 

5. A collector vessel for use with a Swimming pool, com 
prising: 

a housing defining a first opening for coupling to a pool 
drain and a second opening for coupling to a pump; and 

an extension element defining a first extension opening, a 
second extension opening, and a passage therebetween, 
wherein the first extension opening is coupled to the first 
opening of the housing, and wherein the second exten 
sion opening is vertically offset from the first extension 
opening. 

6. The collector vessel according to claim 5, further com 
prising a third opening. 
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7. The collector vessel according to claim 6, wherein the 
first opening is located a first distance from the third opening, 
the second extension opening is located a second distance 
from the third opening, and wherein the first distance is 
greater than the second distance. 

8. The collector vessel according to claim 6, wherein the 
first opening is located a first distance from the third opening, 
the second extension opening is located a second distance 
from the third opening, and wherein the first distance is less 
than the second distance. 

9. The collector vessel according to claim 6, wherein the 
second extension opening is located a vertical distance of 
between approximately 5 inches and approximately 20 inches 
from the third opening. 

10. The collector vessel according to claim 5, wherein the 
extension element is movable about the first opening. 

11. A Swimming pool system, comprising: 
a housing having a fluid therein defining a fluid Surface, the 

housing further defining a port coupled to a pool drain, 
whereina vertical distance between the port and the fluid 
surface is selectively adjustable. 

12. The Swimming pool system according to claim 11, 
wherein the port is defined by an extension element position 
able within the housing. 

13. The Swimming pool system according to claim 12, 
wherein the housing defines a first opening for coupling to a 
pool drain, and wherein the extension element is coupled to 
the first opening such that the port is vertically offset from the 
first opening. 

14. The Swimming pool system according to claim 12, 
wherein the extension element is movable about the housing. 

15. A Swimming pool system, comprising: 
a housing having a fluid therein defining a fluid Surface, the 

housing further defining a first opening in fluid commu 
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nication with a pool drain and a second opening in fluid 
communication with a pump; and 

an extension element defining a first extension opening, a 
second extension opening, and a passage therebetween, 
wherein the first extension opening is in fluid commu 
nication with the first opening of the housing, and 
wherein the second extension opening is vertically offset 
from the first extension opening. 

16. The Swimming pool system according to claim 15, 
wherein the first opening is located a first distance from the 
fluid Surface, the second extension opening is located a sec 
ond distance from the fluid surface, and wherein the first 
distance is greater than the second distance. 

17. The Swimming pool system according to claim 15, 
wherein the first opening is located a first distance from the 
fluid Surface, the second extension opening is located a sec 
ond distance from the fluid surface, and wherein the first 
distance is less than the second distance. 

18. The Swimming pool system according to claim 15, 
wherein the second extension opening is located a vertical 
distance of between approximately 5 inches and approxi 
mately 20 inches from the fluid surface. 

19. A Swimming pool system, comprising: 
a first conduit defining a first opening and a second open 

ing, the first and second openings located on a Sub 
merged Surface of a Swimming pool; 

a second conduit coupled to the first conduit at a junction, 
wherein the second conduit is in fluid communication 
with a pump; and 

a third conduit coupled to the first conduit substantially 
proximate to the junction, wherein the third conduit is in 
fluid communication with atmosphere. 

c c c c c 


