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VESSELS SUCH AS SWIMMING POOLS OR SPAS OMITTIRG
DEDBICATED PLUMBED WATER-CIRCULATION SYSTEMS

REFERENCE TO RELATED APPLICATION
[B001] This application claims the benefit of US. Provisional Patent Applicanon No.
63/197.913, filed on June 7, 2021 and entitled VESSELS SUCH AS SWIMMING POOLS OR
SPAS OMITTING DEDICATED PLUMBED WATER-CIRCULATION SYSTEMS, the

content of which is hereby mceorporated by reforence i its entivety.

FIELD OF THE INVENTION

{3002} This ivention relates to fluid-containing vessels such as swimming pools and spas
and more particularly, although not necessanly exclusively, to equipment, svstems, and
methods for filtering and circolating water contamed m such vessels without need for

conventional dedicated water-circulation systoms.

BACKGROUND OF THE INVENTION

{6603} Numerous swimming pools, spas, and other water-containing vessels currently exist.
Many swimpng pools are categorized as either “in ground” or “above ground,” depending
principally on whether or not the bottom surfaces and generally vertically walls of the pools
extend o the ground {(below grade). In either case, however, the pools typically include
external filtration svstems often comprising dedicated pamps, filters, skimmers, and plumbing
aflowing pool water to exit a pool, pass through the dedicated equipment, and thereafter re-

enter the pool.

10004] As an cxample, U.S. Patent Application Publication No. 2002/0178494 of Marbach,
whose ondire contents arc incorporated herein by this refercnce, illustrates one of many
altematives for providing a dedicated skimmer to an above-ground pool. The skinumer is fixed
to a wall of the pool and intended to receive debris-laden water from the pool. A flexible pouch
of the skimmer, further, may protrude externally through a cut-out made in a side wall of a

rigid above-ground pool.
10605] Likewise known for filtering pool water are automatic swimming pool cleaners
{APCs). AP s ofien are hydraulic or robotic in type, with hvdraulic cleaners varving water

flow for movement and robotic cleaners usually emploving eleciric motors to cause motion.
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Robuotic cleancrs, especially, are designed to move auwtonomously within pools and vacuum
debris-laden water into on-board filters. U.S. Patent Application Publication No. 2021/6032888
of Lancry, er o/, whose cntire contents are mcorporated berein by this reference, details an
excmplary robotic APC useful o clean water of an illustrated swirnming pool. In use, a punp
on-board the APC operates o draw pool water into the cleaner, where the water passes through
the filter (80 as to trap debris entrained in the flowing water) before exiting to returmn to the

pool.
SUMMARY

{0606} Embodiments covered by this patent are defined by the claims below, not this
summmary. This summary is a high-level overview of various embodiments and introduces some
of the concepts that are further described i the Detamled Descniption section below. This
summary 1s not intended to ideniify key or essential features of the claimed subject matter, nor
1s it intended to be used n isolation to deternmune the scope of the claimed subject matter. The
subject matter should be understood by reference to appropriate portions of the entire

spacification of this patent, any or all drawings, and cach claim.

{8607} According to certain embodiments, disciosed 1s a “pipeless” vessel such as a

swimming pool or spa.

[3008]  According to various embodiments, an APC operates as the primary, 1f not sole, water-
circulation system of a pool or spa. In some emwbodiments, the APC may include a water-

treatment chemical.

{8609} According to some embodiments, disclosed 13 a method of filtering water of a pool
compnsing {3} introdacing an APC into water of a poct lacking operational dedicated water-

circulation equipment and (b} operating the APC in the pool.

{6618} Vanous implementations described herein may include additional systems, methods,
features, and advantages, which cannot necessarily be expressly disclosed herein but will be
apparcnt to one of ordinary skill i the art upon examination of the following detatled
description and accompanying drawings. It 1s mntended that all such svstems, methods, featares,
and advantages be included within the present disclosare and protected by the accompanying

claims.
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BRIEF DESCRIPTION OF THE DRAWINGS
{8011} The specification makes reference to the following appended figures, in which use of
like reference numerals in different figures 13 intended fo illustrate like or analogous

components.

180121 FIG. 1 1s a top view of a pipeless pool with an APC as a water circulation device

according to embodiments.
[B813] FIG. 7 13 a sectional view of the pool of FIG 1.

16614} FIG. 3 illustrates the APC of FIG. 1 with a water treaiment system according (o

embodiments.

{8615} FIG. 4 illustrates the APC of FIG. 3 with the water treatment svstem at a first

configuration according to embodiments,

[6616] FIG. 5 dlustrates the APC of FIG. 3 with the water treatment svstem at a second

configuration according to embodiments.

DESCRIPTION OF THE INVENTION

{8617} Described heremn are pipeless pool or spa systems and associated methods 1n which the
water-containing vessel {e.g., pool or spa} above ground or in ground dogs not require plambed
systems for purposes of circulating and filtering pool water. In contrast with kiddie or wading
pools that are movable by a single person, the pools described herein are permanent or semi-
permanent vessels that have traditionally required phembed circulation and filtration systems
and are not easily movable without requiring significant disassembly of such vessels.

[B818] In certain embodiments, the systems and methods described herein use a portable
circulation and filtration device (hercinafter “circulation device™ within the pool for
circulating and filicring pool water without being plimbed, fixed, or otherwise dedicated to the
pool. In certain embodiments, the circulation device may be an APC such as a robotic or other
type of APC that acts as a waier circulation system functional within pools. The portable
circulation device, such as the APC, may be used in Heu of plumbed systems for purposes of
circulating and filtering pool water. APCs (or other circulation devices) operating as water-

circulation svsiems additionally may dispense one or more chenucals for sanitizing {or

2
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otherwise treating) pool water. Hence, no dedicated filtration equipment and plumbing need
neccssarily be utilized when an APC is available, and a so-called “pipeless” pool may be
created. Such a “pipeless” pool may be substantially less complex than exasting designs. It also
may be substantially less expensive than conventional pools. Avoiding need for plumbed
equipment additionally could reduce ongoing maintenance requirements and costs, as only the

APC nself need be maintained.

{8015} While multiple APCs include both a pump and a filter, relatively fow APCs are
configured 1o act as skimmers within pools. However, at least some APCs operate i this
manger, both vacuuming water as they move along submerged surfaces within pools and rising
to pool waterlimes to skim debns from water at the waterlines. U.S. Patent Application
Publication No. 2020/0347630 of Durvasula, ef of., whose entire contents are incorporated
herein by thus reference. discloses an example of such an APC, which again could be used to
supplant any dedicated water-circulation system in a pool. Of course, even if not supplanting a
dedicated svstem, an APC could supplement one — and mdeed could become a primary (rather

than secondary ) water-circulation system for a pool or spa.

[806208] Methods of the mvention optionally include furnishing a “pipeless” above-ground or
m-ground swimming pool without, e.g.. an operational filter, pump, skimmer, or phimbing.
The methods additionally mayv comprise operating an APC within the pool so as to circulate
and filter water of the pool. Some alternate methods of the invention may include fumishing a
swimming pool wholly lacking any dedicated water-circulation equipment, while other
alternate methods will continue to employ dedicated equipment but use 1t secondarily to an
APC functioning as the primary water-circulation system. Various other benefis and
advantages may be realized with the systems and methods provided herein, and the

aforementioned advantages should not be considered limiting,

16621} FIGS. | and 2 dlustrate a pool system 100 with a pool 102 and a portable circulation
device 104 according to embodiments. The pool 102 is illustrated as m m ground pool, and a
bottom surface 106 of the pool 102 1s below a ground surface 111 surrounding the pool 102,
The pool 102 is also tlhustrated as a pipeless pool 102 and lacks a dedicated external circulation
and filtration systers i which dedicated puraps, filters, skimmers, and plumbing allow pool
water to exit a pool, pass through the dedicated equipment, and thereafier ve-enter the pool.
Instead, the pool system 100 inciudes the circulation device 104 as a water circulation system

for circulating pool water.
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{8622} The arculation device 104 may be provided within the pool 102 and is portable and
movable relative to the poot 102 {represented by arrows 103). In other words, the circolation
devices 1s movable within the pool 102, ¢.g., to traverse the bottom surface 106, and may be
removed from the pool 102 as desired. The circulation device 104 may be corded or cordless
as desired.

16623} In some embodiments, the circulation device 104 may be an APC 108, Optionally, and
as illustrated n FIG. 2, a skimmer 109 may be used with the APC 108, In some embodiments,
the skinumer 109 may be cordless relative to the APC 108, In other embodunents, and as
illustrated 10 FIG. 2, the skimoer 109 may be corded or otherwise tethered via a tether 113 1o
the APC 108 such that the skimmer 109 1s towed by the APC 108, Gther suitable types of

circulation devices 104 within the pool 102 may be atilized as desired.

10624} Ag dlustrated m FIGS. 3-5, n some embodiments, the APC 108 includes a body 110
with one or more inlets 112 and one or more outlets 114, The APC 108 may mncluade one or
more of a pump 116, motive elements 118 (e.g., wheels, tracks, etc.}, an optional cleaning
device 120 {c.g., a brush assembly or other suitable device), a filter, any suitable electric or
other motors, a controller {e.g., processor and memory), communication modules {e.g.,
facilitating wired and/or wireless communication to and/or form the APC 108}, and/or an on-
board power source {¢.g., rechargeable batteries). The particular APC 108 iHustrated in FIGS.
1-5 should not be considered imiting, and in other embodiments, other types of APCs may be
used as the circulation device 104 with fewer, additional, and/or different combinations or tvpes
of features as desired.

{8025] Under the mtluence of the pumap 116, pool water may flow along a flow path
{represented by arrow 122 in FIG. 3} in which pool water may enter the one or more mlets 112,
pass through the body 110 {(including a filter that may be withm the body 110}, and exit the
body 110 through the one or more outlets 114, The pool water exiting the body 110 may have
an exit How, and the force from such tlow may be used to circulate the pool water within the
pool 102, In other words, the filtering and circulating of water through the APC 108 may be

used as the fikering and circulating system of the pool 102

[8026] In some embodiments, the APC 108 optionally includes a water treatment system 124
for dispensing one or more chemicals for sanitizing {or otherwise freating) pool water.
Reterring to FIGS. 3-5, in certain crmbodiments, the water treatment svstem 124 meludes a

housing 126 attached to the APC 108, The housing 126 may mclude a base 128 and a cover

(4]
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130 that is separabie from the base 128 soch that an mterior volume of the housing 126 15
accessible. A water-treatment chemical {e.g. 3 solid chlorine tablet or “puck”™ 136} may be
placed within the housing 126. If the cheunucal is designed to be consurned through use {as by
erosion of the solid chlorme, for example), the separable housing 126 allows access to iis

mterior volume to place an unconsumed chemical therein.

160271 The housing 126 may have onc or more openings 132 to allow pool water 1o flow
through the housing 126 and to contact the chemical puck 136 or other chemical housed thereim.
Optionally, the openings 132 may be an adjustable size, and the flow rate through the housing
may be varied by adjusting the size of the operdngs 132, In the embodusent dlustrated, the
opemings 132 are adjustable by rotating the cover 130 relative to the base 128 (represented by
arrow 134 i FIG. 4); however, other techniques of mechamsms for adjusting the size of the
openings 132 may be utilized as desired. The adjustable openings 132 may be allow for various
flow rate configurations as desired, such as an unobstructed configuration (FIG. 4) allowing
for a maxaimum flow rate through the housing 126 and a partially obstructed configuration (FIG.
5} in which the size of the openings 18 less than FIG. 4, and thercby the flow rate is decreased.
Optionally, the openings 132 may be fully closed such that water 1s not directed through the

housing 126 and mto countact with the puck 136

108628] The particelar type of housing 126 and/or positioning of the housing 126 on the APC

108 should not be considered luniting

g

and 10 other erobodiments the water treatiment system
124 may include other types of housings and/or at other locations as desired. As a non-hnuting
example, the water treatment system 124 may be provided within the flow path 122 defined

through the body 110 of the APC 108
16029 Exemplary concepts or combinations of features of the mvention may include:

A. A “pipeless” pool.

B. An APC operating as the primary, if not sole, water-circulation system of a pool.

C. An APC according to siatement B including a water-treatment chemical.

D. A method of filtering water of a pool comprising {a} introducing an APC into water
of a pool lacking operational dedicated water-circulation equipment and (b)
operating the APC 1o the pool.

E. A pool system comprising a pipeless pool lacking operational, fixed water-

circulation equipraent,

N
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F. The pool system according to statement E, wherein the pool system farther
comprises a portable circulation device within the pool and movable within the pool,
the portable circulation device configured as a water circulation svstem ot the pool.

. The pool system according to statement E or F, wherein the portable circulation
device comprises a water treatment chemical.

H. The pool system according to any one of statements BE-(G, wherein the portable
circulation device comprises a chemical puck as the water treatment chemical.

I, The pool svstem according to any one of statements E-H, wherem the portable
circulation device comprises an aufomatic swinmuning pool cleaner {APC).

J. A pool system comprising a pool and a portable circulation device within the pool,
wherein the portable circulation device s a primary water circulation svstem of the
poock.

K. The pool system according to statement §, wherein the portable circulation device is
the sole water circulation svster of the pool.

L. The pool svstem according to statement J or K, whercin the portable circulation
device is movable within the pool while circulating water of the pool.

M. The pool svstem according to any one of stateraents I-1., wherein the portable
circulation device comprises an automatic swimming pool cleaner (APC) comprising
ong or more inlets, a pump, and one or more cutlets.

N. The pool system according to any one of statements §-M, wherein the portable
circulation device further comprses a skimmer,

(3. The pool svstem according to any one of statements J-N, wherein the skimmer is
tethered to the APC.

P. The pool system according to any one of statements J-Q. wherein the APC further
comMprises a water treatment system comprising a water treatment chemical on-board
the APC.

3. An automatic swimming pool cleaner {APC) configured as a primary water
circulation system of a pool, the APC further comprising a water treatioont system
on-board the APC.

R. The APC according to statement {3, whergin the water treatment sysiem comprises a
housing configured to receive a chemical tablet within an interior volume of the
housing for treating water of the pool.

S. The APC according to statement ( or R, wherein the bousing comprnises a base and a
cover, wherein the cover s separable from the base.

7
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T. The APC according to any one of statements 3-S5, wherein the housing comprises
one or more openings enabling a flow of water into the interior voluome of the
housing and in contact with the chemical tablet, wherein the opernungs are adjustable
for controlling a flow rate of water into the housing.

U. The APC according to any one of statements (-, wheremn the housing comprises a
base and a cover, wherein the cover is separable from the base, and wherein the
cover is rotatable relative to the base for controlling a size of the openings.

V. A method of filtering water of a pool comprising (3} introducing an auiomatic
swimming pool cleaner {APC) into water of a pool lacking operational dedicated
water-circulation equipment and (b) operating the APC m the pool.

W. The method according to statement V, further comprising treating the water of the
pool with a water treatment chemical on board the APC.

X. The method according to statement V or W, further comprising controlling a flow of

the water contacting the water treatment chemical,

{8638} These examples are not intended to be mutually exchusive, exhaustive, or restrictive n
any way, and the invention i1s not limited to these example embodiments but rather
encompasses all possible modifications and vanations within the scope of any clavos
wltimately drafted and issued in connection with the mvention (and their cquivalents). For
avoidance of doubt, any combination of featurcs not physically tmpossible or expressly
identified as non-combinable herein may be within the scope of the invention. Further, although
applicant has described devices and technigues for use principally with APCs, persons skilled
i the relevant field will recognize that the present invention concetvably could be employed
m connection with other objects and in other manuers. Fmally, references 1o “pools™ and
“swimming pools” herein may also refer to spas or other water containing vessels used for

recreation or therapy and for which cleaning of debris 13 needed or desired.

10631} The subject matter of embodiments 1s described herein with specificity to meet
statutory requirements, but this description is not necessanly intended to himat the scope of the
claims. The claimed subject matter may be embodied in other ways, may include different
clements or steps. and may be used in conjunction with other existing or future technologies.
This description should not be interpreted as mmplying any particular order or arrangement
among or between various steps or elements except when the order of mdividual steps or
arrangement of eloments s explicitly described. Directional references such as “up,” “down,”

“top,” “bottom,” “left,” “right,” “front,” and “back,” among others, are intended to refer 1o the
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orientation as llustrated and described 1o the figure {or figures} to whuch the components and

directions are refergncing. In the figures and the description, like numerals are iniended to
Pl )

represent hike elements. As used herein, the meaning of “a,” “an,” and “the” mehades singular

and plural references unless the context clearly dictates otherwise.

103632} The above-described aspects are merely possible examples of mplementations,
merely set forth for a clear understanding of the principles of the present disclosure. Many
variations and modifications may be made to the above-described embodiment(s) without
departing substantially from the spirit and principles of the present disclosure, Al such
modifications and variations are intended to be included herein withun the scope of the present
disclosure, and all possible claims to individual aspects or combinations of elements or steps
are imtended to be supported by the present disclosure. Morgover, although specific terms are
employed herein, as well as in the claims that follow, they are used only in a generic and
descriptive sense, and not for the purposes of himiting the described embodiments, nor the

claims that follow.
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CLATIMS
That which is claimed:
1. A pool system comprising a pipeless pool lacking operational, fixed water-circulation

equipment, wherein the pipeless pool 1s a permanent or semi-permanent vessel.

2. The pool system of claim 1, wherein the pool system further comprises a portable circulation
device within the pipeless pool and movable within the pipeless pool, the portable

circufation device configured as a water circulation system of the pipeless pool.

o2

3. The pool system of claim 2, wherein the portable circulation device comprises a water

treatment chemical.

4. The pool system of claim 3, whercin the portable circulation device comprises a cheoucal

puck as the water treatment chenucal.

W

. The pool system of claim 2, wherein the portablic circulation device comprises an automatic

swimmnung pool cleaner (APC).

6. A pool system comprising a pool and a portable circulation device within the pool, whergin
the portable cirenlation device is a primary water cireulation svstem of the pool and

wherein the pool is a permanent or semi-permanent vessel.

~3

. The pool system of claim 6, whercin the portable circulation device is the sole water

circulation system of the pool.

2

e

. The pooi system of claim 6, wherein the portable circulation device is movable within the

pool while circulating water of the pool.

O

. The pool system of claim 6, wherein the portable circulation device comprises an automatic
swimming pool cleaner (APC) comprising one or more inlets, a purap, and one or more

outlets.

10
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10. The pool system of claim 9, wherein the portable circulation device farther comprises a

skinumer.

11. The pool system of claim 10, wherein the skimmer is tethered to the APC.

12. The pool system of claim 9, wherein the APC further comprises a water treatment system

comprising a water treatment chemical on-board the APC,

13, An automatic swimming pool cleanor {APC) configured as a primary water circulation
system of a pool that is a permanent or semi-pormanent vessel, the APC further

comprising a water treatment system on-board the APC.

14 The APC of claim 13, wherein the water treatiment system comprises a housing configured
o recetve a chemical tablet within an witertor volume of the housing for treating water

of the pool.

15 The APC of claim 14, wherein the housing comprises a base and a cover, wherein the cover

1s separable from the base.

16, The APC of claim 14, wherein the housing comprises one or more openings enabling a
flow of water into the mictior volume of the housing and 1n contact with the chenucal
tablet, wherein the one or more openings are adjustable for controlling a flow rate of

water into the housing.

17. The APC of claim 16, wheremn the housing comprises a base and a cover, wherein the cover
is separable from the base, and wherein the cover 1s rotatable relative to the base for

controlling a size of the one or more openings.

18. A method of filtering water of a pool comprising (a) introducing an automatic swirnming
pool cleaner (APC) into water of a permanent or semi-permanent pool lacking
operational dedicated water-circulation equupment and (b} operating the APC i the

pool.

i1
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19. The method of claim 18, firther comprising treating the water of the pool with a water

treatment chemical on board the APC.

2. The method of claim 19, further comprising controlling a flow of the water contacting the

water treatment chemical.
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