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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to swimming pool
cleaners and, more particularly, to automatic swimming
pool cleaners movable along an underwater pool surface
for purposes of cleaning debris therefrom. Still more par-
ticularly, this invention relates to swimming pool cleaners
having the flow of water pumped and/or sucked by remote
pumps into and through the pool cleaners.

BACKGROUND OF THE INVENTION

[0002] Automatic swimming pool cleaners of the type
that move about the underwater surfaces of a swimming
pool are driven by many different kinds of systems. A
variety of different pool-cleaner devices in one way or
anotherharness the flow of water, asitis drawn or pushed
through the pool cleaner by the pumping action of a re-
mote pump for debris collection purposes.

[0003] Suction automatic pool cleaners are very suc-
cessful when there is fine debris or debris that become
soft in water. This fine debris is sucked up by the cleaner
and deposited into a pump basket, or other debris-col-
lection device, and the really fine debris passes into the
pool filter. An example of a suction cleaner is disclosed
in commonly-owned United States Patent No. 6,854,148
(Rief et al.), entire contents of which are incorporated
herein by reference.

[0004] Suction automatic swimming pool cleaners are
used in places with much sand and silt. Although suction
cleaners can take leafy debris once it has softened in the
pool, large debris such and large acorns and hard leafs
would plug up a suction cleaner. Suction swimming pool
cleaners are also limited to the debris size due to loss of
suction if the inlet and/or outlet orifices are widened to
accommodate such large debris and the possibility of
large debris clogging the pool pipes.

[0005] Conversely, pressure automatic swimming pool
cleaners are very successful when there is large debris
such as leaves and acorns, these large debris are pulled
off the pool surface by virtue of a Venturi effect and are
placed into a debris-collection device, such as a bag,
above the cleaner. An example of a pressure cleaner is
disclosed in commonly-owned United States Patent No.
6,782,578 (Rief et al.), entire contents of which are in-
corporated herein by reference. With a pressure swim-
ming pool cleaner, the limitation is the opposite to the
suction cleaner. In removing very large debris from the
swimming pool, a pressure cleaner uses a collection bag
or other receptacle. Regardless of how fine the walls of
such receptacle are, sand and silt can pass through them
back into the pool.

[0006] The problem is that most often only one cleaner
is used in a pool. Therefore, people have either a suction
cleaner or a pressure cleaner. Many swimming-pool
builders place a suction cleaner into a pool when it is
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built. This is because there is no real landscaping around
the pool at the time of the cleaner installation. However,
just few years later, when trees and bushes have grown
up, the debris becomes overwhelming and constantly
plugs the suction cleaner.

[0007] Still with the pressure cleaner, no matter how
large debris is in the pool, there is always sand and silt
from cement and other elements of the surrounding en-
vironment. Such fine debris will pass through the debris-
collection bag back into the pool. Although some swim-
ming pool pressure cleaners have tails that supposedly
whip the debris toward the main drain, in reality such tails
only bring the dirt into suspension until it falls back on
the pool bottom to start the process all over again.
[0008] Attempts have been made to utilize both a suc-
tion power and a pressure flow from remote pumps by
the same swimming pool cleaner apparatus. One such
apparatus is disclosed in United States Patent No.
5,099,535 (Chauvier et al.). The apparatus of the Chau-
vier et al. patent is connected to both a pressure and
suction remote pumps at the same time. However, only
the suction hose is used for removal of the debris from
the swimming pool underwater surface. The Chauvier et
al. cleaner utilizes the pressure flow only for displace-
ment of the cleaner along the underwater pool surface
such that the Chauvier et al. cleaner remains a suction
cleaner at all times and retains disadvantages of suction
cleaners described earlier. Therefore, to remove large or
hard debris from the swimming pool, one would have to
use a separate cleaner or cleaning method which accom-
modates successful removal of such large debris. It
should further be noted that, because suction and pres-
sure line connectors are notin the same vicinity of a swim-
ming pool, the connection to both lines at the same, as
proposed by the Chauvier et al. patent, is practically not
possible.

[0009] United States Patent No. 7,168,120 (Habif et
al.) discloses a pressure-fed vacuum swimming pool
cleaning robot. The robot of the Habif et al. patent has a
structure which extends from a debris-inlet end applied
to the swimming-pool underwater surface to an opposite
debris-outlet end which is distal from the underwater sur-
face. In the robot of the Habif et al. patent, the suction is
always created at the debris-outlet end by either a con-
nection of the debris-outlet end to a suction hose or by
creating a Venturi effect at the debris-outlet. The struc-
ture of the Habif et al. patent consistently operates as a
suction cleaner which successfully removes only fine or
very soft debris. This structure is not configured for re-
moval of large and hard debris which would plug up the
debris inlet as well as inner passages of the Habif et al.
robot. Therefore, as with the Chauvier et al. patent, large
or hard debris would have to be removed from the swim-
ming pool by a separate cleaner different from the robot
of the Habif et al. patent or by some other means de-
signed for removal of such large debris.

[0010] Also,insome states lawrequires variable speed
pumps. It would be beneficial to have a cleaner which
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consistently provides an efficient performance with
pumps running at lower or higher rates and is successful
in removing both fine and large debris from the swim-
ming-pool underwater surface.

[0011] It would be desirable to have a pool cleaner al-
lowing manufacturing to be standardized and the end
user have easy accessibility to the cleaner parts for main-
tenance.

STATEMENTS OF THE INVENTION

[0012] This invention is an improved swimming pool
cleaner of the type movable along an underwater pool
surface to clean debris therefrom. The swimming pool
cleaner of the present invention provides an important
advantage of substantially strain-free and tool-free as-
sembly.

[0013] The swimming pool cleaner includes a body
having a debris inlet and a debris outlet. A segmented
skirt includes a plurality of flap members each of which
extends from a proximal end hinged to the body to a distal
end which is configured for extending along the pool sur-
face such that the skirt forms with the pool surface a
plenum from which water and debris are drawn into the
inlet. The body defines an elongate slotted cavity extend-
ing between two ends and pivotably holding the proximal
ends of the flap members therewithin. The slotted cavity
has an openable inlet-adjacent middle region permitting
strain-free insertion of the flap-member proximal ends
into the cavity for sliding therealong. The cleaner further
includes a nozzle inserted into the debris inlet to control
debris-laden water flow. The nozzle is positioned over
the middle region of the slotted cavity retaining the flap-
member proximal ends in the cavity.

[0014] The slotted cavity may be formed by first and
second wall portions separated by a slot. In some em-
bodiments, a first wall-portion configuration being con-
tinuous between the closed side ends, and a second wall-
portion configuration being interrupted along the inlet-
adjacent middle region permitting strain-free insertion of
the flap-member proximal ends into the cavity.

[0015] In certain embodiments, the first and second
wall-portion configurations each include a plurality of
spaced tabs holding the flap-member proximal ends. In
some of such embodiments, the second configuration is
lacking the tabs along the inlet-adjacent middle region
thereby opening access for sliding the flap-member prox-
imal ends in or out of the cavity for strain-free assembly
of the segmented skirt.

[0016] The cleaner body may also include a frame
structure extending laterally from the debris inlet along
the slotted cavity. In such versions, the tabs of the second
wall-portion configuration protrude from the frame struc-
ture thereby have a reinforced configuration minimizing
breakage of the tabs.

[0017] The nozzle has two opposite lateral sides and
a cavity-adjacent side therebetween. In some embodi-
ments, the nozzle includes at least one tab extending
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from the cavity-adjacent side over the cavity thereby clos-
ing the inlet-adjacent middle region and retaining the flap-
member proximal ends within the cavity by providing con-
tinuity for the second wall-portion configuration.

[0018] In certain embodiments, the nozzle is remova-
ble from the debris inletand is configured forengagement
with the frame structure which holds the nozzle within
the debris inlet. The pool cleaner may include a plurality
of interchangeable nozzles each of which having a flow
opening which is different in size than flow openings of
the other nozzles.

[0019] Such varying in size nozzle permits easy ad-
justment of the inlet size to accommodate the size of
debrisfalling into the pool. The nozzle with alarger nozzle
opening will allow large debris such as leaves, plant
seeds and the like to pass through while the nozzles with
a small or medium flow opening may not be able to pass
such debris through. Furthermore, the interchangeable
nozzles of the present invention consistently provide a
required efficient performance of the cleaner with varia-
ble speed pumps. The interchangeable nozzles of the
presentinvention consistently provide a required efficient
performance of the cleaner. In particular, when the pump
runs ata lower rate, the nozzle with the smaller flow open-
ing will provide the required performance. And, when the
pump runs at a high rate, the nozzle with the larger flow
opening will have the required performance.

[0020] In some embodiments of the present invention,
the pool cleaner may be interchangeably usable as a
suction cleaner for removal of fine debris such as sand
and silt and as a pressure cleaner for removal of large
and hard debris such as large leaves, acorns and stones.
In such embodiments, the body is adapted at the debris
outlet for securement of either a water-suction hose con-
nected to a remote suction system or a debris-collection
device entrapping debris and passing water therethrough
back into the pool. When the cleaner is used as a pres-
sure cleaner, the one of the nozzles which has the larger
flow opening is secured with respect to the body. When
the cleaner is used as a suction cleaner, the inlet size
can be reduced by installing that one of the nozzles which
has the smaller flow opening.

[0021] In certain embodiments, the pool cleaner in-
cludes a tool-free nozzle mounting. Such tool-free nozzle
mounting includes a pair of lateral protrusions each ex-
tending from one of the lateral sides of the nozzle and a
pair of frame-structure side portions extending laterally
from the inlet and each engaging the corresponding lat-
eral protrusion of the nozzle thereby retaining the nozzle
within the debris inlet.

[0022] Each protrusion may have a first surface sub-
stantially orthogonal to the nozzle lateral side and a sec-
ond surface sloping between the first surface and the
nozzle lateral side. The orthogonal surface allows press-
ing on the corresponding side body portion and the slop-
ing surface permits release of the nozzle from the inlet.
Each side portion of the frame structure includes a spring-
grip inwardly displaceable when pressed by the corre-
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sponding lateral protrusion of the nozzle being inserted
into the debris inlet. The nozzle is being inserted beyond
the spring-grip which resiliently returns into alignment
with the side portion thereby locking the nozzle within the
inlet.

[0023] In some embodiments, each side portion of the
frame structure extends outwardly from the debris inlet
thereby forming a tapered surface minimizing entrap-
ment of the cleaner on step-like pool structures.

[0024] In certain embodiments, the pool cleaner also
includes a tool-free wheel-mounting assembly which
supports at least one pair of wheels moving the cleaner
along the pool surface. The tool-free wheel-mounting as-
sembly includes each of the wheels having a ball bearing
rotatably holding such wheel on a non-rotating shaft ex-
tending laterally from the respective side of the cleaner
body, each ball-bearing having an interior configuration
matching an exterior configuration of the shaft in non-
rotating engagement therewith. Each shaft may have a
polygonal exterior with each bearing having a polygonal
interior matching the shaft exterior in non-rotating en-
gagement therewith. The ball bearing may be a double-
race bearing in non-rotating engagementwith the respec-
tive wheel.

[0025] In some versions, each shaft has a hollow inte-
rior with an inwardly-facing shoulder therewithin. In such
versions, the tool-free wheel-mounting assembly in-
cludes a removable clip inserted into the shaft interior
and in a locking engagement with the shoulder. The clip
has at least two fingers which extend from an exterior
head and terminate with a hook-end within the shaft in-
terior. The fingers are being pressed together upon in-
sertion into the shaft and spreading outwardly into the
locking engagement with the shoulder thereby securely
holding the wheel on the shaft.

[0026] Another aspect of the present invention is a
method for tool-free assembly of the swimming pool
cleaner. In this method, the nozzle is installed by pressing
the spring-grip with the nozzle into the inlet until the noz-
zle is beyond the spring-grip which resiliently returns to
its original orientation thereby locking the nozzle within
the inlet.

[0027] The inventive method also includes the step of
hingedly attaching the segmented skirt to the body. The
skirt is attached to the body in a stain-free fashion. In
particular, prior to installing the nozzle, a proximal end
(also referred to as an attaching end) of each flap member
is freely places into the openinlet-adjacent middle region
ofthe slotted cavity. The flap members are secured within
the cavity by the step of installing the nozzle being posi-
tioned over and closing the inlet-adjacent middle region.
[0028] Thetool-free assembly method also may further
include a step of tool-free mounting of the wheels by slid-
ing the ball-bearing polygonal interior of each wheel over
the corresponding matching polygonal shaft exterior for
a non-rotating engagement therebetween. In such em-
bodiments, the ball bearing provides wheel rotation. The
wheel is securely held on the shaft by the removable clip
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inserted into the shaft interior and into a locking engage-
ment with the shoulder.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIGURE 1 is an exploded bottom perspective view
of a swimming pool cleaner according to the present
invention.

FIGURE 2 is an exploded cross-sectional side view
of the swimming pool of FIGURE 1.

FIGURE 3 is a cross-sectional side view of the as-
sembled swimming pool cleaner of FIGURE 1.
FIGURE 4 is a perspective view of a nozzle for the
swimming pool cleaner according to the presentin-
vention.

FIGURE 5is an enlarged fragmentary cross-section-
al view showing a configuration of a slotted cavity
seen in FIGURE 1.

FIGURE 6 is a lateral cross-sectional view showing
the step of installing the nozzle by pressing the
spring-grip with the nozzle.

FIGURE 7 is an enlarged fragmentary cross-section
view showing interaction between the nozzle lateral
side and the spring-grip as seen in FIGURE 6.
FIGURE 8 is a lateral cross-sectional view showing
the step of installing the nozzle by pressing the noz-
zle into the inlet beyond the spring-grip.

FIGURE 9 is an enlarged fragmentary cross-section
view showing interaction between the nozzle lateral
side and the spring-grip as seen in FIGURE 8.
FIGURE 10 is a lateral cross-sectional view showing
the step of removing the nozzle from the inlet by in-
ward displacement of the spring-grip thereby releas-
ing the nozzle.

FIGURE 11 is an enlarged fragmentary cross-sec-
tion view showing interaction between the nozzle lat-
eral side and the spring-grip as seen in FIGURE 10.
FIGURE 12 is a perspective view of the nozzle with
a small flow opening for the swimming pool cleaner
according to the present invention.

FIGURE 13 is a perspective view of the nozzle with
a medium flow opening for the swimming pool clean-
er according to the present invention.

FIGURE 14 is a perspective view of the nozzle with
a large flow opening for the swimming pool cleaner
according to the present invention.

FIGURE 15 is a lateral exploded cross-sectional
view showing the step of tool-free wheel mounting.
FIGURE 16 is an enlarged fragmentary exploded lat-
eral cross-sectional view showing the step of tool-
free wheel mounting of one of the wheels as seen in
FIGURE 15.

FIGURE 17 is a lateral fragmentary cross-sectional
view showing the tool-free mounting of one of the
wheels.

FIGURE 18 is a bottom perspective view of a swim-
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ming pool cleaner showing alternative shapes for a
matching shaft exterior and ball-bearing interior for
tool-free wheel mounting according to the present
invention.

FIGURE 19 is a side cross-sectional view of one ex-
ample of a suction cleaner.

FIGURE 20 is a side cross-sectional view of an ex-
ample of a pool cleaner which can be interchange-
ably used as a suction cleaner and a pressure clean-
er.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] FIGURES 1-21 illustrate exemplary embodi-
ments of aspects of the present invention for animproved
swimming pool cleaner 100 of the type movable along
an underwater pool surface 2 to clean debris therefrom.
[0031] FIGURES 1 and 18-20 illustrate swimming pool
cleaner 100 including a body 10 having a debris inlet 11
and a debris outlet 12. As best seen in FIGURES 1-3, a
segmented skirt 20 includes a plurality of flap members
21 each of which extends from a proximal (or mounting)
end 22 hinged to body 10 to a distal end 23 which is
configured for extending along pool surface 2 such that
skirt 20 forms with pool surface 2 a plenum from which
water and debris are drawn into inlet 11, as best illustrat-
ed in FIGURE 19. FIGURES 1-3, 5 and 18 show body
10 defining an elongate slotted cavity 40 extending be-
tween two ends 41 and pivotably holding proximal ends
22 of flap members 21 therewithin.

[0032] Prior to this invention, proximal ends of the skirt
were clipped into the slotted cavity. Such clipping created
stress on the cavity walls and skirt retaining structures
which would later easily break later after the exposure to
pool chemicals and deterioration of the plastic materials
of which the body is made.

[0033] FIGURES 1-3 show that inventive cleaner 100
has slotted cavity 40 with an openable inlet-adjacent mid-
dleregion 42 permitting strain-free insertion of flap-mem-
ber proximal ends 22 into cavity 40. FIGURE 1 shows
skirt 20 including forward and rear sets of flap members
21 A and 21B. Each set includes a pair of end flap mem-
bers 21 which are inserted into middle region 42 for slid-
ing along cavity 40 toward their installed positions at a
respective end 41. Each set is also shown to include a
pair of middle flap members 21 which are inserted into
middle region 42 in their installed position adjacent inlet
11. FIGURES 1-3 best illustrate proximal ends 23 of flap
members 21 having a substantially cylindrical shape and
cavity 40 being configured to substantially conform such
cylindrical shape (see FIGURE 5) with a slot 44 being
configured and dimensioned to permit pivoting of flap
members 21, as seen in FIGURE 3.

[0034] FIGURES 2-4 show a nozzle 30 inserted into
debris inlet 11 to control debris-laden water flow. As best
seen in FIGURE 3, nozzle 30 is positioned over middle
region 42 of slotted cavity 40 thus retaining flap-member
proximal ends 22 in cavity 40. Nozzle 30 is installed over
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proximal ends 21 of the middle flap members 41.
[0035] FIGURES 2 and 5 best show slotted cavity 40
formed by first and second wall portions 45 and 46 sep-
arated by slot 44. FIGURES 1 and 18 show a first wall-
portion configuration 45A continuously between ends 41
which are shown as closed side ends. A second wall-
portion configuration 46A is shown as being interrupted
along inlet-adjacent middle region 42 to permit strain-free
insertion of flap-member proximal ends 22 into cavity 40.
Such strain-free and tool-less skirt assembly also permits
for easy replacement of worn flap members by the end
user without any tools.

[0036] FIGURES 1 and 18 further show first and sec-
ond wall-portion configurations 45A and 46A each includ-
ing a plurality of spaced tabs 17 holding flap-member
proximal ends 22. Second configuration 46A lacks tabs
17 along inlet-adjacent middle region 42 thereby opening
access for strain-free insertion or removal of flap-member
proximal ends 22 in or out of cavity 40 for strain-free
assembly of segmented skirt 20.

[0037] FIGURES 1,6-11 and 18 show cleaner body 10
also including a frame structure 18 extending laterally
from debris inlet 11 along slotted cavity 40. It is further
seen in FIGURES 1 and 18 that tabs 17 of second wall-
portion configuration 46A protrude from frame structure
18 thereby being reinforced to minimize breakage of tabs
17.

[0038] FIGURES 1, 6, 8, 10 and 18 also show frame
structure 18 extending laterally and outwardly from debris
inlet 11 thereby forming a pair of tapered surfaces 181
minimizing entrapment of cleaner 100 on step-like pool
structures. Such angled surfaces give the cleaner an abil-
ity to slide off any step or pool ledge, thus minimizing
stopping of the cleaner on such pool structures.

[0039] FIGURE 4shows nozzle 30 havingtwo opposite
lateral sides 31 and two opposite cavity-adjacent sides
32 therebetween. Nozzle 30 includes tabs 33 extending
from each of cavity-adjacent sides 32 over cavity 40
thereby closing inlet-adjacent middle region 42 and re-
taining flap-member proximal ends 22 within cavity 40
by providing continuity for second wall-portion configu-
ration 46A.

[0040] FIGURES 2, 3 and 6-11 show nozzle 30 being
removable from debris inlet 11 and configured for en-
gagement with frame structure 18 which holds nozzle
within debris inlet 11.

[0041] FIGURES 19 and 20 show body 10 defining a
water-flow chamber 13 through which water passes from
debris inlet 11 to debris outlet 12. lllustrated swimming
pool cleaner 100 is of the type motivated by water flow
through it to move cleaner 100 along underwater pool
surface 2 to be cleaned. As seen in FIGURES 19 and
20, turbine 14 is rotatably mounted within water-flow
chamber 13 and has turbine vanes 141 which are moved
by the water flow to rotate turbine 14.

[0042] Theimproved cleaner of this invention provides
excellent power and drive particularly when the turbine
is in the highly preferred forms which are the subject of
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co-owned U.S. Pat. Nos. 6,292,970 and 6,854,184.
[0043] The removability of nozzle 30 allows easy ac-
cess to chamber 13 through inlet 11 such that the end
user may remove any debris entrapped within turbine 14
without any need for opening an upper housing of the
cleaner. Furthermore, in cleaner 100 with removable noz-
zle 30, body 10 can be molded as one standard config-
uration without the need for sonic welding of threaded
inserts onto body 10. This also positively affects storage
of body 10 which is a lower body piece for cleaner like
cleaner 100. Prior to this invention, in cleaners with a
non-removable nozzle and smaller flow opening, the low-
er body had to have a separate molding process.
[0044] As illustrated in FIGURES 6-11 nozzle 30 is in-
stalled and is removable without any tools. Pool cleaner
100 includes a tool-free nozzle mounting which includes
a pair of lateral protrusions 34 each extending from one
of lateral sides 31 of nozzle 30 and a pair of frame-struc-
ture side portions 19 extending laterally frominlet 11 and
each engaging the corresponding lateral protrusion 34
of nozzle 30 thereby retaining nozzle 30 within debris
inlet 11. Each side portion 19 of frame structure 18 in-
cludes a spring-grip 16 inwardly displaceable when
pressed by the corresponding lateral protrusion 34 of
nozzle 30 being inserted into debris inlet 11.

[0045] As best seen in FIGURES 7, 9 and 11, each
protrusion 34 has a first surface 35 substantially orthog-
onal to nozzle lateral side 31 and a second surface 36
sloping between first surface 35 and nozzle lateral side
31. FIGURES 6-9 illustrate installation of nozzle 30 by
pressing orthogonal surface 35 of nozzle 30 on the cor-
responding spring-grip 16 (see FIGURES 6 and 7) to
pass nozzle 30 toward inlet 11 and beyond spring-grip
16 which resiliently returns to its original orientation in
alignment with side portion 19 thereby locking nozzle 30
within inlet 11 (see FIGURES 8 and 9). FIGURES 10 and
11 illustrate how sloping surface 36 permits release of
nozzle 30 from inlet 11 by pressing each side portion 19
inwardly beyond orthogonal surface 34 of nozzle 30
which is then free for removal from inlet 11.

[0046] Cleaner 100 has a plurality of nozzles 30A, 30B
and 30C for being interchangeably used with cleaner
100. FIGURES 12-14 show each of nozzles 30A, 30B
and 30C having a flow opening 37A, 37B and 37C which
is different in size than flow openings 37 of other nozzles
30. Such varying in size nozzle permits easy adjustment
of the inlet size to accommodate the size of debris falling
into the pool. Nozzle 30C with larger flow opening 37C
will allow large debris such as leaves, plant seeds and
the like to pass through while nozzles 30A and 30B with
small and medium flow openings 37A and 37B may not
be able to pass such debris through. Interchangeable
nozzles 30 also accommodate variable speed pumps
such that when the pump runs at a lower rate, nozzle
30A with smaller flow opening 37A will provide the re-
quired performance. And, when the pump runs at medi-
um or high rate, nozzles 30B and 30C with medium and
larger flow openings 37B and 37C will have the required
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performance.

[0047] FIGURE 20 illustrates pool cleaner 200 which
may be interchangeably usable as a suction cleaner and
as a pressure cleaner. FIGURE 20 shows body 10A
adapted at debris outlet 12 for securement of either a
water-suction hose connected to a remote suction sys-
tem or a debris-collection device entrapping debris and
passing water therethrough back into the pool. When
cleaner 200 is used as a pressure cleaner, nozzle 30C
which has larger flow opening 37C is secured with re-
spectto body 10A. When cleaner 200 is used as a suction
cleaner, the inlet size can be reduced by installing nozzle
30A which has the smaller flow opening 37A.

[0048] FIGURES 15-18 illustrate a tool-free wheel-
mounting assembly 50. FIGURES 18-20 show a one pair
of wheels 51 for moving cleaner 100 along pool surface
2. FIGURES 15-17 illustrate tool-free wheel-mounting
assembly 50 as including a ball bearing 52 for each of
wheels 51 and rotatably holding such wheel 51 on a non-
rotating shaft 53 extending laterally from the respective
side 15 of cleaner body 10. Itis seenin FIGURES 16 and
17 that each ball-bearing 52 has an interior configuration
520 matching an exterior configuration 530 of shaft 53
such that ball bearing 52 and shaft 53 are in non-rotating
engagement with each other. Each shaft exterior 530 and
each bearing interior 520 are shown in FIGURE 18 as
having a polygonal configuration. FIGURE 18 also illus-
trates other possible shaft exterior and bearing-interior
configurations, including polygons with 4, 5, 6, 7, 9 and
10 sides. One such configuration may be round with a
protrusion on one of the shaft exterior 530 and the bearing
interior 520 and a conforming cavity on the other one of
the shaft exterior 530 and the bearing interior 520 such
that shaft 53 and bearing 52 are locked in non-rotating
engagement therebetween. When this configuration is
round, ball bearing 52 is closely fitted over shaft 53 to
prevent rotation therebetween.

[0049] Prior to this invention, shoulder bolts had to be
used for securing wheels to the cleaner body. The shoul-
der bolts have shown to wear fairly quickly resulting in
wheel hubs getting an undesirable lateral movement.
Such lateral movement negatively affects a sonic mold-
ing of wheel-supporting parts to the body such that the
sonic molding is separated and the wheel-supporting
parts being removed out of the body.

[0050] FIGURES 15-17 show ball bearing 52 as a dou-
ble-race bearing which is in a non-rotating engagement
with respective wheel 51. The bearings have shown su-
perior rotating properties and through extended tests ex-
hibited wear and tear as well as their overall performance
significantly better than prior wheel-assembly configura-
tions. The tool-less wheel assembly which provided for
easy disassembly gives the end used an ability to easily
replace bearings in the wheel hubs without the need for
any special tools.

[0051] FIGURES 16 and 17 show each shaft having a
hollow interior 531 with an inwardly-facing shoulder 55
inside shaft 53. Tool-free wheel-mounting assembly 50
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also includes a removable clip 53 which is inserted into
shaft interior 531 into a locking engagement with shoul-
der 55, as seen in FIGURE 17 . FIGURES 16 and 17
further show clip 56 having at least two fingers 561 which
extend from an exterior head 562 and terminate with a
hook-end 563 within shaft interior 531. Fingers 561 are
being pressed together upon insertion into shaft 53 and
then spread out inside shaft 53 into the locking engage-
ment with shoulder 55 thereby securely holding wheel
51 on shaft 53, as illustrated in FIGURE 17.

[0052] While the principles of the invention have been
shown and described in connection with specific embod-
iments, it is to be understood that such embodiments are
by way of example and are not limiting.

[0053] The present disclosure further encompasses
the following embodiments:

1. A swimming pool cleaner (100, 200) movable
along an underwater pool surface (2) to clean debris
therefrom, the pool cleaner (100, 200) comprising:

a body (10) having a debris inlet (11) and a de-
bris outlet (12);

a segmented skirt (20) including a plurality of
flap members (21) each of which extends from
a proximal end (22) hinged to the body (10) to
a distal end which is configured for extending
along the pool surface (2) such that the skirt (20)
forms with the pool surface (2) a plenum from
which water and debris are drawn into the inlet;
an elongate slotted cavity (40) defined by the
body (10) and extending between two ends, the
slotted cavity (40) pivotably holding the proximal
ends of the flap members (21) therewithin and
having an openable inlet-adjacent middle region
permitting strain-free insertion of the flap-mem-
ber proximal ends into the cavity; and

anozzle (30, 30A-C) inserted into the debris inlet
(11) to control debris-laden water flow, the noz-
zle (30, 30A-C) being positioned over the middle
region of the slotted cavity (40) retaining the flap-
member proximal ends in the cavity.

2. The pool cleaner (100, 200) of item 1 wherein the
slotted cavity (40) is formed by first and second wall
portions (45, 46) separated by a slot (44), a first wall-
portion configuration (45A) being continuous be-
tween the closed side ends (41), a second wall-por-
tion configuration (46A) being interrupted along the
inlet-adjacent middle region (42).

3. The pool cleaner (100, 200) of item 2 wherein the
first and second wall-portion configurations (45A,
46A) each include a plurality of spaced tabs (17)
holding the flap-member proximal ends (22), the sec-
ond configuration (46A) lacking the tabs along the
inlet-adjacent middle region (42) thereby opening
access for sliding the flap-member proximal ends
(22) in or out of the cavity for strain-free assembly
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of the segmented skirt (20).

4. The pool cleaner (100, 200) of item 3 wherein the
cleaner body (10) includes a frame structure (18)
extending laterally from the debris inlet (11) along
the slotted cavity (40), the tabs (17) of the second
wall-portion configuration (46A) protruding from the
frame structure (18) thereby being reinforced against
breakage.

5. The pool cleaner (100, 200) of item 4 wherein the
nozzle (30, 30A-C) has two opposite lateral sides
(31) and a cavity-adjacent side (32) therebetween,
the cavity-adjacent side (32) including at least one
tab (33) extending therefrom over the cavity (40)
thereby closing the inlet-adjacent middle region (42)
and retaining the flap-member proximal ends (22)
within the cavity (40) by providing continuity for the
second wall-portion configuration (46A).

6. The pool cleaner (100, 200) of item 5 wherein the
nozzle (30, 30A-C) is removable from the debris inlet
(11) andis configured for engagement with the frame
structure (18) which holds the nozzle (30, 30A-C)
within the debris inlet (11).

7. The pool cleaner (100, 200) of item 6 includes at
least two interchangeable nozzles (30, 30A-C) one
having a flow opening (37A-C) larger than a flow
opening (37A-C) of the other nozzle (30, 30A-C).
8. The pool cleaner (100, 200) of item 6 further in-
cluding a tool-free nozzle mounting including:

a pair of lateral protrusions (34) each extending
from one of the lateral sides of the nozzle (30,
30A-C); and

a pair of frame-structure side portions (19) ex-
tending laterally from the inlet and each engag-
ing the corresponding lateral protrusion (34) of
the nozzle (30, 30A-C) thereby retaining the noz-
zle (30, 30A-C) within the debris inlet (11).

9. The pool cleaner (100, 200) of item 8 wherein:

each protrusion (34) has a first surface (35) sub-
stantially orthogonal to the nozzle (30, 30A-C)
lateral side and a second surface (36) sloping
between the first surface (35) and the nozzle
(30, 30A-C) lateral side; and

each side portion (19) of the frame structure (18)
includes a spring-grip (16) inwardly displaceable
when pressed by the corresponding lateral pro-
trusion (34) of the nozzle (30, 30A-C) being in-
serted into the debris inlet (11) beyond the
spring-grip (16) which resiliently returns into
alignmentwith the side portion (19) thereby lock-
ing the nozzle (30, 30A-C) within the inlet (11).

10. The pool cleaner (100, 200) of item 9 includes
atleasttwointerchangeable nozzles (30, 30A-C)one
having a flow opening (37A-C) larger than a flow
opening (37A-C) of the other nozzle (30, 30A-C).
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11. The pool cleaner (100, 200) of item 9 wherein
each side portion (19) of the frame structure (18)
extends outwardly from the debris inlet (11) thereby
forming a tapered surface minimizing entrapment of
the cleaner on step-like pool structures.

12. The pool cleaner (100, 200) of item 11 further
including a tool-free wheel-mounting assembly (50)
supporting at least one pair of wheels (51) moving
the cleaner (100, 200) along the pool surface (2), the
tool-free wheel-mounting assembly (50) including
each of the wheels (51) having a ball bearing (52)
rotatably holding such wheel (51) on a non-rotating
shaft (53) extending laterally from the respective side
of the cleaner body (10), each shaft (53) having a
polygonal exterior (530) and each bearing (52) hav-
ing a polygonal interior (520) matching the shaft ex-
terior (530) for a nonrotating engagement therewith.
13. The pool cleaner (100, 200) of item 12 wherein
the ball bearing (52) is a double-race bearing in non-
rotating engagement with the respective wheel (51).
14. The pool cleaner (100, 200) of item 12 wherein:

each shaft (53) has a hollow interior (531) with
an inwardly-facing shoulder (55) therewithin;
and

the tool-free wheel-mounting assembly (50) in-
cludes a removable clip (56) inserted into the
shaft interior (531) and in a locking engagement
with the shoulder (55), the clip (56) having at
least two fingers (561) which extend from an ex-
terior head (562) and terminate with a hook-end
(563) within the shaft interior (531), the fingers
(561) being pressed together upon insertion into
the shaft (53) and spreading outwardly into the
locking engagement with the shoulder (55)
thereby securely holding the wheel (51) on the
shaft (53).

15. A swimming pool cleaner (100, 200) movable
along an underwater pool surface (2) to clean debris
therefrom, the pool cleaner (100, 200) comprising:

a body (10) having a debris inlet (11) and a de-
bris outlet (12);

a plurality of removable nozzles (30, 30A-C) in-
terchangeably secured within the debris inlet
(11), each nozzle (30, 30A-C) having a flow
opening (37A-C) sized differently from flow
opening(s) (37A-C) of the other nozzle (30, 30A-
C)(s) to control debris-laden water flow.

16. The pool cleaner (100, 200) of item 15 wherein:

each nozzle (30, 30A-C) has two opposite lateral
sides each including a lateral protrusion (34) ex-
tending therefrom; and

the cleaner body (10) includes a pair of side por-
tions (15) extending laterally from the inlet (11)
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and each engaging the corresponding lateral
protrusion (34) of the nozzle (30, 30A-C) thereby
retaining the nozzle (30, 30A-C) within the debris
inlet (11).

17. The pool cleaner (100, 200) of item 15 being
interchangeably usable as a suction cleaner and as
a pressure cleaner.

18. A method for tool-free assembly of a swimming
pool cleaner (100, 200) movable along an underwa-
ter pool surface (2) to clean debris therefrom, the
method comprising:

providing:

a body (10) having a debris inlet (11) and a
debris outlet (12), the body (10) forming an
inwardly-displaceable spring-grip (16) ex-
tending laterally from the inlet (11); and
aremovable nozzle (30, 30A-C) for control-
ling debris-laden water flow into the inlet
(11); and

installing the nozzle (30, 30A-C) by pressing the
spring-grip (16) with the nozzle (30, 30A-C) into
the inlet (11) until the nozzle (30, 30A-C) is be-
yond the spring-grip (16) which resiliently re-
turns to its original orientation thereby locking
the nozzle (30, 30A-C) within the inlet (11).

19. The method of item 18 wherein:

the nozzle (30, 30A-C) has a pair of lateral pro-
trusions (34) each extending from one of lateral
sides of the nozzle (30, 30A-C); and

the spring grip (16) is formed by a pair of side
body portions (15) extending laterally from the
inlet (11) and each engaging the corresponding
lateral protrusion (34) of the nozzle (30, 30A-C)
thereby retaining the nozzle (30, 30A-C) within
the debris inlet (11).

20. The method of item 19 wherein:

the body (10) defines an elongate slotted cavity
(40) extending between two ends (41) and hav-
ing an open inlet-adjacent middle region (42);

the providing step further includes a segmented
skirt (20) having a plurality of flap members (21)
each of which extends from an attaching end to
a free end which is configured for extending
along the pool surface (2) such that the skirt (20)
forms with the pool surface (2) a plenum from
which water and debris are drawn into the inlet

(11).

21. The method of item 20 further including the step
of hingedly attaching the segmented skirt (20) to the
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body (10) by:

prior to installing the nozzle (30, 30A-C), freely
placing the attaching end of each flap member
(21) into the open inlet-adjacent middle region
(42) of the slotted cavity (40); and

securing the flap members (21) within the cavity
(40) by the step of installing the nozzle (30, 30A-
C) being positioned over and closing the inlet-
adjacent middle region (42).

22. The method of item 18 wherein:

the cleaner body (10) has two lateral sides (15)
each including a non-rotating shaft (53) extend-
ing laterally therefrom, each shaft having a po-
lygonal exterior (530);

the providing step further includes at least one
pair of wheels (51) for moving the cleaner (100,
200) along the pool surface (2), each wheel (51)
having a ball bearing (52) with a polygonal inte-
rior (520) matching the shaft exterior (530); and
a step of tool-free mounting the wheels (51) for
rotation with respect to the body (10) includes
sliding the ball-bearing polygonal interior (520)
of each wheel (51) over the corresponding
matching polygonal shaft exterior (530) for a
non-rotating engagement therebetween, the
ball bearing (52) providing wheel rotation.

23. The method of item 22 wherein:

each shaft (53) has a hollow interior (531) with
an inwardly-facing shoulder (55) therewithin;
and

the step of tool-free wheel-mounting includes
the step of inserting a removable clip (56) into
the shaft interior (531) and into a locking en-
gagement with the shoulder (55), the clip (56)
having at least two fingers (561) which extend
from an exterior head (562) and terminate with
a hook-end (563) within the shaft interior (531),
the fingers (561) being pressed together upon
insertion into the shaft (53) and spreading out-
wardly into the locking engagement with the
shoulder (55) thereby securely holding the
wheel (51) on the shaft (53).

Claims

A swimming pool cleaner (100, 200) comprising:

» a body (10) having a debris inlet (11) and a
debris outlet (12);

» aremovable nozzle (30, 30A-C) within the de-
bris inlet (11) to control debris-laden water flow;
and
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+ atool-free nozzle-mounting structure atthe de-
brisinlet (11) removably retaining the nozzle (30,
30A-C) within the debris inlet (11).

The pool cleaner (100, 200) of claim 1 wherein the
tool-free nozzle-mounting structure includes forming
a spring-grip (16) formed by the body (10) and in-
wardly displaceable when pressed by the nozzle (30,
30A-C) being inserted into the debris inlet (11) be-
yond the spring-grip (16) which resiliently returns to
its original orientation thereby locking the nozzle (30,
30A-C) within the inlet (11).

The pool cleaner (100, 200) of claim 2 wherein:

+ the nozzle (30, 30A-C) has a pair of lateral
protrusions (34) each extending from one of lat-
eral sides of the nozzle (30, 30A-C); and

« the spring-grip (16) is formed by a pair of side
body portions (15) extending laterally from the
inlet (11) and each engaging the corresponding
lateral protrusion (34) of the nozzle (30, 30A-C)
thereby retaining the nozzle (30, 30A-C) within
the debris inlet (11).

The pool cleaner (100, 200) of claim 3 wherein each
protrusion (34) has a first surface (35) substantially
orthogonal to the nozzle (30, 30A-C) lateral side and
a second surface (36) sloping between the first sur-
face (35) and the nozzle (30, 30A-C) lateral side, the
orthogonal surface pressing on the corresponding
side body portion (19) and the sloping surface per-
mitting release of the nozzle (30, 30A-C) from the
inlet (11).

The pool cleaner (100, 200) of claim 4 wherein each
side body portion (19) extends outwardly from the
debris inlet (11) thereby forming tapered body sur-
faces minimizing entrapment of the cleaner on step-
like pool structures.



EP 3 495 587 A2




EP 3 495 587 A2

FIG. 2

1"



EP 3 495 587 A2

FIG. 3

12



EP 3 495 587 A2

// 70
40
146
45// \‘f"‘

FIG. 5

13



EP 3 495 587 A2

A/
.

i

Y
| R

14

\\\\\\

N\




EP 3 495 587 A2

77

76

7

1§
/ FIG. 8
Fy

6 \
30

79

15

FIG. 9



EP 3 495 587 A2

IT Ol

01 Ol

Ol—~

9!

/1
/]
Y

»
.
oLl 2Ll 22

N

\\\\\\

o€

AN/

1

ENNNONNNNNNN

NN

16






EP 3 495 587 A2

57
-

"

18

FIG. 15



EP 3 495 587 A2

19S5
c9S

oS
£96

}
N
157 RS
7]
i
)
1
\v
j\ 2.z 7 1
:
5
/]
/]
]
/
/
NN
15—

ocs

€

91 O

0SS

SS

G LES

Sl

N\

19



EP 3 495 587 A2

=

,'
LT TTT 7777

l /53 55
\\\ 56
\\ 2
\.
/ K
\ N
N{ PR
N
N
\
N\
N
N
<N
N\
= \NP
AP
u )

FIG. 17



©)

EP 3 495 587 A2

KEY wAaY

187

T
q\

21

FIG. 18

ROUND © -.._@



EP 3 495 587 A2

12 100
K
73
747
® a
20
77
72 7471
e 200
/
o
13 9L o
104 13
77

FIG. 20

22



EP 3 495 587 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 6854148 B, Rief [0003] * US 7168120 B, Habif [0009]
* US 6782578 B, Rief [0005] * US 6292970 B [0042]
* US 5099535 A, Chauvier [0008] » US 6854184 B [0042]

23



	bibliography
	abstract
	description
	claims
	drawings
	cited references

