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SQUEEGEE RETAINER CLIP

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to a cleaning apparatus.
More specifically, the present invention relates to a retainer clip for a
squeegee assembly that allows the squeegee assembly to detach or
“‘break away” from the cleaning apparatus upon contact with an obstruction
So as to prevent damage to the squeegee or to its mounting structure.

[0002] Industrial and commercial floors are cleaned on a regular basis
for aesthetic and sanitary purposes. There are many types of industrial
and commercial floors ranging from hard surfaces such as concrete,
terrazzo, wood, and the like, which can be found in factories, schools,
hospitals, and the like, to softer surfaces such as carpeted floors found in
restaurants and offices. Different types of floor cleaning equipment such
as scrubbers, sweepers, and extractors, have been developed to properly
clean and maintain these different floor surfaces.

[0003] A typical scrubber is a walk-behind or drivable, self-propelled,
wet process machine that applies a liquid cleaning solution from an on-
board cleaning solution tank onto the floor through nozzles fixed to a
forward portion of the scrubber. Rotating brushes forming part of the
scrubber rearward of the nozzles agitate the solution to loosen dirt and
grime adhering to the floor. The dirt and grime become suspended in the
solution which is collected by a vacuum squeegee fixed to a rearward
portion of the scrubber and deposited into an onboard recovery tank.

[0004] Scrubbers are very effective for cleaning hard surfaces.
Unfortunately, debris on the floor can clog the vacuum squeegee, and
thus, the floor should be swept prior to using the scrubber. Therefore,
sweepers are commonly used to sweep a floor prior to using a scrubber.
A typical sweeper is a self-propelled, walk-behind or drivable dry process

machine that picks debris off a hard or soft floor surface without the use of
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liquids. The typical sweeper has rotating brushes which sweep debris into
a hopper or “catch bin.”

[0005] Combination sweeper-scrubbers have also been developed that

provide the sweeping and scrubbing functionalities in a single unit.

[0006] In a typical squeegee assembly used to collect dirty solution
from a floor surface, the front and rear blades of the squeegee are always
in contact with the floor surface so that any liquid on the floor surface is
exposed to, picked up, and carried by airflow in the squeegee assembly.
The rear blade in particular is provided with sufficient downward force to
bend the blade outward so that only one edge of the blade engages the
floor surface. Exemplary squeegee assemblies are disclosed in U.S. Pat.
No. 7,254,867, U.S. Patent No. 6,557,207, U.S. Patent No. 6,397,429, and
U.S. Patent No. 6,519,808.

[0007] FIG. 1 is a perspective view of one exemplary squeegee
assembly 10 of the prior art. As illustrated in FIG. 1, the squeegee
assembly 10 generally includes a front flexible blade 12, a rear flexible
blade 14, a support 16, and a suction tube 18 structured for connection to
a vacuum source. The front and rear flexible blades 12 and 14 extend
from a bottom side of the support 16, and are structured and designed to
contact a floor surface. An upper end 20 of the suction tube 18 extends
from a top side 22 of the support 16. Also extending from the top side 22
of the support 16 are connection means 24 for connecting the squeegee
assembly 10 to a surface cleaning machine.

[0008] In operation, the squeegee assembly 10 may be coupled to a
surface cleaning machine by the connection means 24 such that the front
blade 12 is oriented with respect to the forward movement of the surface
cleaning machine. Solution tends to pass through openings or slots in the
front blade 12 or underneath the front blade 12 and is not directed to travel

past the ends of the squeegee assembly.
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[0009] The connection means 24 is typically a threaded fastener type
mechanism having a vertical post (not shown) that slides into an open-
ended channel 26 of a mounting plate 27 on the back end of the surface
cleaning machine as more clearly illustrated in FIG. 2. When the vertical
post is inserted into the open-ended channel 26, the connection means 24
is tightened so as to “sandwich” the open-ended channel 26 between the
top side 22 of the squeegee assembly support 16 and the connection

means 24.

[0010] FIG. 3 illustrates an alternative connection means in the form of
a locking lever 28. The locking lever 28 may include a vertical post portion
that is structured to be received within an open-ended channel 29 as

described above with regard to FIG. 2.

[0011] Although numerous connection means exist for connecting a
squeegee assembly to a surface cleaning machine, such prior art designs
do not reliably allow the squeegee assembly to detach or “break away”
from the machine to which it is attached upon contact with an obstruction.
As appreciated by those skilled in the art, it is not uncommon for a
squeegee assembly to “hit” fixed objects such as doorways, posts, or the
like during operation. However, contact with such fixed objects or
obstructions risks damage to the squeegee assembly and/or surface
cleaning machine if the squeegee assembly is unable to detach upon
application of a sufficient amount of force.

[0012] Thus, there is a need for an improved connection means for
releasably connecting a squeegee assembly to a surface cleaning

machine.
SUMMARY OF THE INVENTION

[0013] The present invention addresses the foregoing needs by
providing a retainer clip for a squeegee assembly that comprises top and

bottom clip members each having an interior surface and an exterior
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surface. The interior surface of the top clip member includes a first
channel portion adjacent to a first end and a first interlocking feature
adjacent to a second end. The interior surface of the bottom clip member
includes a second channel portion adjacent to a first end and a second
interlocking feature adjacent to a second end. Mating the first interlocking
feature with the second interlocking feature positions the first channel
portion adjacent to the second channel portion to form a pin receiving

channel.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a perspective view of one exemplary squeegee
assembly of the prior art.

[0015] FIG. 2 is one exemplary prior art connection means for
connecting the squeegee assembly of FIG. 1 to a surface cleaning

machine.

[0016] FIG. 3 is a diagram illustrating another exemplary prior art
connection means for connecting the squeegee assembly of FIG. 1 to a

surface cleaning machine.

[0017] FIG. 4 is a top perspective view of one exemplary sweeper-
scrubber that utilizes squeegee retainer clips in accordance with the
present invention to couple a squeegee assembly to a squeegee support
bracket.

[0018] FIG. 5 is a bottom perspective view of the exemplary sweeper-
scrubber of FIG. 4.

[0019] FIG. 6 is a perspective view of the squeegee assembly
detached from the squeegee support bracket and illustrating first and

second retainer clips in accordance with the present invention.
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[0020] FIG. 7 is an enlarged partial perspective view of the first
retainer clip adjacent to a clip receiving slot in the squeegee support
bracket.

[0021] FIG. 8 is a cross-sectional view of the squeegee assembly and
squeegee support bracket illustrating the first retainer clip pivotally and
releasably coupled to the support bracket.

[0022] FIG. 9 is a perspective view of the squeegee assembly with the
components of the first and second retainer clips exploded so as to
illustrate the connection to the squeegee assembly.

[0023] FIGS. 10A-10D illustrate various views of one of the clip

member portions.

[0024] FIG. 11 is a diagram illustrating a side view of the assembled
first retainer clip with a circular retaining pin in a corresponding opening in

the clip.

[0025] FIG. 12 is a diagram similar to that shown in FIG. 11 illustrating

the operation of the first retainer clip.
DETAILED DESCRIPTION OF THE INVENTION

[0026] Generally speaking, the present invention relates to a retainer
clip for a squeegee assembly that allows the squeegee assembly to
detach or “break away” from the cleaning apparatus to which it is attached
upon contact with an obstruction so as to prevent damage to the squeegee
assembly. As will be appreciated by those skilled in the art, squeegee
retainer clips in accordance with the present invention may be used to
releasably attach squeegee assemblies to any floor cleaning system that
requires the use of a squeegee for liquid pick-up without departing from
the intended scope of the present invention. However, for purposes of
example and not limitation, the squeegee retainer clips of the present
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invention will be described as applied to a combination sweeper-scrubber

system.

[0027] FIGS. 4 and 5 are top and bottom perspective views,
respectively, of one exemplary sweeper-scrubber 30 that utilizes
squeegee retainer clips in accordance with the present invention. As
illustrated in FIGS. 4 and 5, the sweeper-scrubber 30 includes a sweeper
system 32 for sweeping a floor surface and a scrubber system 34 for
scrubbing the floor surface. Thus, as will be discussed in further detail
below, the sweeper-scrubber 30 is operable to sweep dirt and debris from
the floor surface and then apply a liquid cleaning solution from an onboard
cleaning solution tank onto the floor being cleaned, agitate the cleaning
solution, and use suction to draw the cleaning solution into an onboard

recovery tank.

[0028] Providing a floor cleaning system having both a sweeper
system 32 and a scrubber system 34 allows the operator to perform both
“dry” and “wet” cleaning with the same system. As will be appreciated by
those skilled in the art, the sweeping and scrubbing modes may be
operated either separately or simultaneously depending upon the type of

cleaning required.

[0029] As further illustrated in FIGS. 4 and 5, the sweeper-scrubber 30
includes a chassis 36 having a forward end 38 and a rearward end 40
joined by sides 42. The chassis 36 is supported by floor engaging front
wheels 44 and a rear steerable wheel 46. The rear steerable wheel 46 is

operatively connected to a steering wheel 48 through the chassis 36.

[0030] A driver seat 50 is supported by the chassis 36 rearward of the
steering wheel 48 for use by an operator operating the sweeper-scrubber
30. The operator sits on the driver seat 50 to operate the steering wheel
48 and foot operated control pedals 52, such as a brake and accelerator

supported above the chassis top surface 54.
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[0031] In operation, liquid cleaning solution is applied from an onboard
cleaning solution tank onto the floor being cleaned. The cleaning solution
can be gravity fed or alternatively pumped out of the cleaning solution tank
onto the floor. The cleaning solution applied onto the floor is then agitated
by a plurality of ground engaging agitation brushes 56 extending from a
bottom surface of the chassis 36. As illustrated in FIGS. 4 and 5, the
ground engaging agitation brushes 56 have parallel axes of rotation that
are substantially perpendicular to the floor surface. The ground engaging
agitation brushes 56 are rotatably driven by a suitable motor, and agitate
the cleaning solution sprayed onto the floor to dislodge dirt and grime
adhered thereto. In addition to the agitation brushes 56, the scrubber
system 34 further includes a floor engaging vacuum squeegee assembly
58 disposed proximal the chassis rearward end 40. The agitated cleaning
solution and suspended dirt and grime are drawn off the floor through the
squeegee assembly 58 and into the recovery tank for disposal.

[0032] The squeegee assembly 58 is coupled to a squeegee support
bracket 60 pivotally fixed relative to the chassis 36, and can be moved
between an operating position and a stored position (when not in use).
The squeegee assembly 58 is operable to dry the floor surface being
cleaned by the sweeper-scrubber 30 and includes a forward arcuate
squeegee blade 62 nested in a rearward arcuate squeegee blade 64. The
nested squeegee blades 62 and 64 extend substantially across the width
of the system, and define a crescent shaped vacuum zone 66. The
squeegee blades 62 and 64 are typically formed from a flexible,
elastomeric material such as rubber, plastic, or the like, which can
sealingly engage the floor surface.

[0033] The forward squeegee blade 62 collects the cleaning solution
on the floor surface, and typically includes notches in its floor engaging
edge which allows the cleaning solution to enter the vacuum zone 66. The
rearward squeegee blade 64 typically has a continuous floor engaging
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edge in order to prevent the escape of the cleaning solution rearwardly

from the vacuum zone 66.

[0034] As illustrated in FIGS. 4 and 5, a pair of side disk brooms 68
are rotatably mounted proximal the chassis forward end 38 forward of the
ground engaging agitation brushes 56, and are driven by a suitable motor
controlled by control circuitry. Each side broom 68 is rotatable about a
vertical axis proximal one of the chassis sides 42 and urges debris
towards a centerline of the chassis 36 for pick up by a main sweeper
broom 69 that is rotatable about a horizontal axis. As illustrated in FIGS. 4
and 5, each side broom 68 extends radially from its vertical axis past one
side 42 of the chassis 36 in order to sweep the floor along a wall or other
vertical surface. Similar to the squeegee assembly 58, the side brooms 68
may be vertically movable between an operating position and a storage
position.

[0035] Now that one exemplary and non-limiting floor cleaning system
has been described that may utilize the squeegee retainer clips of the
present invention, the structure and operation of the squeegee retainer
clips will now be described in detail with reference to FIGS. 6-12.
Particularly, FIG. 6 is a perspective view of the squeegee assembly 58
detached from the squeegee support bracket 60 and isolated from the
remainder of the sweeper-scrubber 30. As illustrated in FIG. 6, the
squeegee assembly 58 is attachable to the squeegee support bracket 60
with a suitable squeegee retainer mechanism 70. In one exemplary
embodiment as shown in FIG. 6, the squeegee retainer mechanism 70
includes a first retainer clip 72A having a first or top clip member 74A and
a second or bottom clip member 76A, and a second retainer clip 72B
having a first or top clip member 74B and a second or bottom clip member
76B. The first retainer clip 72A may be secured to the squeegee assembly
58 with a first locking means 78A while the second retainer clip 72B may
be secured to the squeegee assembly 58 with a second locking means
78B.

-8-
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[0036] As those skilled in the art will appreciate, the first and second
retainer clips 72A and 72B are identical in both structure and function.
Thus, for purposes of simplicity and brevity, the following description will
focus on the structure and function of the first retainer clip 72A only.
However, it should be understood that the description applies in a similar
manner to the second retainer clip 72B of the squeegee retainer

mechanism 70.

[0037] With further reference to FIG. 6, the first retainer clip 72A is
structured such that when the top clip member 74A and bottom clip
member 76A are clamped together on top of the squeegee assembly 58
they form a substantially circular shaped opening 80A that is roughly the
size of and may be retained onto a pin 82A located in a clip receiving slot
84A on a first side of the squeegee support bracket 60. An enlarged
partial perspective view of the first retainer clip 72A adjacent to the clip
receiving slot 84A is shown in FIG. 7.

[0038] As will be appreciated by those skilled in the art, the first locking
means 78A is structured to “clamp” the top and bottom clip members 74A
and 76A together, as well as secure the assembled retainer clip 72A to the
squeegee assembly 58. The form of the first retainer clip 72A is similar to
that of a spring loaded clothes pin or the like. Thus, the top and bottom
clip members 74A and 76A are structured to act as spring members and
are able to be spread apart, such that they can detach from the pin 82A in
the event that the squeegee assembly 58 contacts a fixed object during
movement of the machine. The angle formed between the top and bottom
clip members 74A and 76A and the pin 82A, along with the spring rate of
the clip members, allows for a predictable and repeatable force necessary
to extract the retainer clip 74A from the pin 82A (without damage or
degradation to either member).

[0039] As illustrated in FIG. 7, the top clip member 74A may include an
alignment hole 83 that is visible through an opening 85A in the squeegee

-9-
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support bracket 60 when the first retainer clip 72A is properly positioned
within the clip receiving slot 84A. Although not shown, the bottom clip
member 76A may include a similar alignment hole. Alternatively, printed
markings or other surface features may be used in place of alignment
holes that may be visible through the opening 85A in the squeegee
support bracket 60 as will be appreciated by those skilled in the art.

[0040] FIG. 8 is a cross-sectional view of the squeegee assembly 58
and squeegee support bracket 60 illustrating the first retainer clip 72A
pivotally and releasably coupled to the circular pin 82A. When coupled as
shown in FIG. 8, the circular pin 82A and corresponding circular opening
80A in the retainer clip 72A allow the squeegee assembly 58 to pivot in
relation to the squeegee support bracket 60 on the rearward end 40 of the
machine chassis 36. This is possible due to the fact that the circular pin
82A has a diameter that is less than a diameter of the opening 80A formed
between the top and bottom clip members 74A and 76A.

[0041] As will be appreciated by those skilled in the art, alternative
embodiments of the retainer clips are contemplated where a pivot is not
included in the design. In such embodiments the attaching pin 82A need
not be circular and the clip members 74A and 76A need not be stacked on
top of one another, only positioned opposite one another to allow for
retention onto the squeegee support bracket 60. Thus, alternative
embodiments of the pin 82A may be defined by various non-circular cross-
sectional shapes such as oval, elliptical, rectangular, or the like without
departing from the intended scope of the present invention.

[0042] FIG. 9 is a perspective view of the squeegee assembly 58
removed from the sweeper-scrubber 30 with the components of the
retainer clips exploded so as to illustrate their connection to the squeegee
assembly 58. As illustrated in FIG. 9, the top and bottom clip members
74A and 76A of the first retainer clip 72A include apertures 86 that are
structured to receive a post member 90A therethrough that extends from a

-10-
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top surface of the squeegee assembly 58. The post member 90A may be
designed with an outer diameter that is less than an inner diameter of the
apertures 86 so as to allow at least slight rotation of the squeegee
assembly 58 relative to the first retainer clip 72A about the post member
90A.

[0043] As further illustrated in FIG. 9, the first locking means 78A may
be in the form of a rotatable knob 92A having a threaded inner channel
(not shown) that is structured to engage with an exteriorly threaded shaft
94A extending from the post member 90A. Thus, turning the rotatable
knob 92A in a clockwise direction 96 may result in a tightening of the knob
and corresponding clamping force placed upon the top and bottom clip
members 74A and 76A. Conversely, turning the rotatable knob 92A in a
counterclockwise direction 98 may result in a loosening of the knob and
corresponding reduction in the clamping force placed upon the top and
bottom clip members 74A and 76A.

[0044] The first retainer clip 72A and the first locking means 78A may
be designed such that tightening the rotatable knob 92A results in a
substantially fixed and repeatable amount of clamping force between the
top and bottom clip members 74A and 76A. However, in alternative
embodiments, the first retainer clip 72A and the first locking means 78A
may be designed such that the amount of clamping force between the top
and bottom clip members 74A and 76A depends upon the extent to which
the rotatable knob 92A is tightened. In other words, the amount of
clamping force may be directly linked to the position of the rotatable knob
92A with respect to the exteriorly threaded shaft 94A.

[0045] As will be appreciated by those skilled in the art, a locking
means that includes a threaded knob that is engageable with a threaded
shaft to tighten the knob is merely one type of locking means that may be
used in accordance with the present invention. Thus, any suitable locking
means may be used without departing from the intended scope of the
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present invention including, but not limited to, locking levers, bolts, or the
like.

[0046] As discussed above, the first retainer clip 72A is formed from
two identical clip members, i.e. first clip member 74A and 76A, which are
structured to be positioned next to each other in an opposing relationship.
The exemplary and non-limiting structure of the clip members that allows
for such assembly will now be described with reference to FIGS. 10A-10D.
Particularly, FIG. 10A is a perspective view of the top clip member 74A,
FIG. 10B is a view illustrating an interior surface of the top clip member
74A, FIG. 10C is a view illustrating an exterior surface of the top clip
member 74A, and FIG. 10D is a view illustrating a first side of the top clip
member 74A. Although only the top clip member 74A is illustrated, it
should be understood that the features and structure of the bottom clip

member 76A are identical.

[0047] As illustrated in FIGS. 10A-10D, the top clip member 74A
includes a forward end 100, a rearward end 102, an interior surface 104,
an exterior surface 106, a first side surface 108, and a second side surface
110. Adjacent the forward end 100 on the interior surface 104 is a
substantially semicircular channel 112 that forms approximately one-half of
the substantially circular shaped opening 80A discussed above for
retaining the circular pin 82A. Adjacent the rearward end 102 is an
interlocking feature 114 that is defined by at least one protrusion 116 and
at least one recess 118. Particularly, the interlocking feature 114 of the
top clip member 74A includes a pair of protrusions 116 and a pair of
recesses 118. As will be appreciated by those skilled in the art, when
assembled as illustrated in FIGS. 6 and 7 the protrusions 116 of the top
clip member 74A are structured to be received within and mate with the
recesses 118 of the bottom clip member 76A and the protrusions 116 of
the bottom clip member 76A are structured to be received within and mate
with the recesses 118 of the top clip member 74A. This interlocking
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structure prevents lateral as well as rotational movement of the top clip
member 74A relative to the bottom clip member 76A.

[0048] As will be appreciated by those skilled in the art, the interlocking
feature 114 of the present invention may utilize any suitable interlocking
geometry without departing from the intended scope of the present
invention. Thus, protrusions 116 and recesses 118 are described and
illustrated merely for purposes of example and not limitation. Alternative
interlocking features may comprise, for example, a circular/radial locking
mechanism having a plurality of radially extending teeth that are structured
to mate with a corresponding plurality of grooves. Numerous such
“‘meshing” designs are possible and within the intended scope of the

present invention.

[0049] The interior surface 104 of the top clip member 74A may
include a substantially flat region 120 and an angled or pitched region 122
disposed between the semicircular channel 112 adjacent the forward end
100 and the interlocking feature 114 adjacent the rearward end. Although
not a necessary feature of the top clip member 74A, an angled or pitched
region 122 may provide the ability to change the amount of force required

to release the pin.

[0050] FIG. 11 is a diagram illustrating a side view of the assembled
first retainer clip 72A with the circular pin 82A of the squeegee support
bracket 60 in the circular opening 80A. As illustrated in FIG. 11, the flat
regions 120 provide a point of contact between the top and bottom clip
members 74A and 76A when mated together. The flat regions 120 also
help to stabilize the top and bottom clip members 74A and 76A and
distribute the clamping force when the rotatable knob 92A is tightened. As
further illustrated in FIG. 11, the semicircular channels 112 of the top and
bottom clip members 74A and 76A may each include forward edges 126

that are spaced slightly apart. As will be appreciated by those skilled in
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the art, the space between the forward edges 126 of the clip members
may affect the amount of force required to remove the pin.

[0051] FIG. 12 is a diagram similar to that shown in FIG. 11 illustrating
the first retainer clip 72A being pulled from the circular pin 82A in the
direction indicated by arrow 128 due to contact of the squeegee assembly
with a fixed obstacle or obstruction. As discussed above, the first retainer
clip 72A is structured and designed to require a predictable and repeatable
amount of force in order to extract the clip 72A from the pin 82A without
damaging either component. One advantage of providing a circular pin
82A and a corresponding circular opening 80A is that as the first retainer
clip 72A is being pulled away from the pin 82A, the pin contacts and “rides”
up the curved surfaces of the semicircular channels 112. Thus, the
circular pin 82A does not get caught up in the opening 80A but instead is
guided out of the opening until it is completely released from the clamping
force of the retainer clip. As further illustrated in FIG. 12, the forward ends
of the first and second clip members 74A and 76A may have beveled
edges 130 to assist with guiding the circular pin 82A away from the
retainer clip 72A after being released or guiding the pin 82A into the
opening.

[0052] Although the retainer clips of the present invention have been
described herein as being formed by two separate and identical clip
members that when stacked on top of one another interlock thereby
preventing rotation therebetween, numerous alternative designs are also
contemplated. For example, in one exemplary alternative embodiment the
retainer clips may be manufactured as a single part that forms both the top
and bottom clip members. In another exemplary alternative embodiment,
the retainer clips may be formed by separate and non-identical clip

members.

[0053] Furthermore, retainer clips in accordance with the present

invention may be formed from any suitable material including, but not
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limited to, plastic, hard rubber, metal, or various nylons such as glass filled
nylon. Embodiments that are formed from more than one material are also

contemplated.

[0054] Although the present invention has been described with
reference to preferred embodiments, workers skilled in the art will
recognize that changes may be made in form and detail without departing
from the spirit and scope of the invention.

15-
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What is claimed is:

1. A retainer clip for a squeegee assembly comprising:
a top clip member having an interior surface and an exterior
surface, the interior surface including a first channel portion
adjacent to a first end; and

a bottom clip member having an interior surface and an exterior
surface, the interior surface including a second channel
portion adjacent to a first end;

wherein the first channel portion is structured to be positioned
adjacent to the second channel portion to form a pin

receiving channel.

2. The retainer clip of claim 1, wherein the first and second channel
portions are each defined by a curved channel surface.

3. The retainer clip of claim 2, wherein the curved channel surfaces
are semi-circular in shape such that the pin receiving channel has a

generally circular cross-section.

4. The retainer clip of claim 3, further comprising:

a first interlocking feature adjacent to a second end of the top clip

member; and

a second interlocking feature adjacent to a second end of the
bottom clip member;

wherein mating the first interlocking feature with the second
interlocking feature positions the first channel portion

adjacent to the second channel portion.

5. The retainer clip of claim 1, wherein the first and second
interlocking features each comprise one or more protrusions and one or

more recesses.
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6. The retainer clip of claim 5, wherein each of the protrusions in the
first interlocking feature is structured to mate with a corresponding recess
in the second interlocking feature, and wherein each of the protrusions in
the second interlocking feature is structured to mate with a corresponding
recess in the first interlocking feature.

7. The retainer clip of claim 6, wherein the top and bottom clip
members each include an aperture that is structured to receive a post

extending from a squeegee assembly.

8. The retainer clip of claim 7, wherein the apertures are substantially
circular and define a pivot point to allow the retainer clip to rotate relative
to a squeegee assembly.

9. The retainer clip of claim 1, further comprising a locking means that
is structured to provide a predetermined amount of clamping force upon
the top and bottom clip members.

10.  The retainer clip of claim 9, wherein the locking means comprises a
rotatable knob having a threaded inner channel that is structured to
engage with an exteriorly threaded shaft that extends through apertures in
the top and bottom clip members.

11.  The retainer clip of claim 1, wherein the top and bottom clip

members are formed from a glass reinforced nylon material.

12.  The retainer clip of claim 1, wherein the top clip member and the
bottom clip member are identical.

13.  Aretainer clip for a squeegee assembly comprising:

a first clip member having an interior surface and an exterior
surface, the interior surface including a first curved channel
portion adjacent to a first end and a first interlocking feature
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adjacent to a second end, the first interlocking feature

comprising a first protrusion and a first recess; and

a second clip member having an interior surface and an exterior
surface, the interior surface including a second curved
channel portion adjacent to a first end and a second
interlocking feature adjacent to a second end, the second
interlocking feature comprising a second protrusion
structured to be received within the first recess and a second
recess structured to receive the first protrusion;

wherein mating the first interlocking feature with the second
interlocking feature positions the first channel portion
adjacent to the second channel portion to form a pin

receiving channel.

14.  The retainer clip of claim 13, wherein the interior surfaces of the first
and second clip members are pitched between the first end and the

second end.

15.  The retainer clip of claim 13, wherein the pin receiving channel has

a generally circular cross-section.

16.  The retainer clip of claim 13, wherein the first ends of the first and
second clip members are beveled.

17.  The retainer clip of claim 13, further comprising a locking means
that is structured to provide a predetermined amount of clamping force
upon the first and second clip members.

18.  The retainer clip of claim 17 wherein the locking means comprises a
rotatable knob having a threaded inner channel that is structured to
engage with an exteriorly threaded shaft that extends through apertures in
the first and second clip members.
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19.  Aretainer clip comprising:

a first clip member having an interior surface and an exterior
surface, the interior surface including a first channel portion

adjacent to a first end; and

a second clip member having an interior surface and an exterior
surface, the interior surface including a second channel
portion adjacent to a first end that together with the first

channel portion defines a pin receiving channel;
wherein the first and second clip members are joined at respective

second ends.

20. The retainer clip of claim 19, wherein the first and second clip

members are formed integral with one another.

21.  The retainer clip of claim 19, wherein the first and second clip

members are separable from one another.

19-
SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

Fig. 1
PRIOR ART

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

212

Fig. 2

PRIORART

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

312

PRIORART

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

4112

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/035590

WO 2012/154161

6/12

Fig. 6

Fig. 7

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/035590

WO 2012/154161

712

Fig. 8

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

812

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

9112

82
T4A
l <12 <22 SHO 120 8&) 118 )514
3 ] Y
104 s 116

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

10/12

74A 108

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

11/12

78A

%| ) 92A
/74A 126
N

N
76A

Fig. 11

T2A

O o

S\_/ N—
N

o0 oD

126
128

SUBSTITUTE SHEET (RULE 26)



WO 2012/154161 PCT/US2011/035590

12112

78A

Fig. 12

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International app]ication No.
PCT/US2011/035590

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A47L 7/00 (2011.01)
USPC - 15/401; 248/230.1

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - A47L 7/00, 11/30,(2011.01)
USPC - 15/320, 401, 402; 211/107, 182; 248/74.1, 74.4, 214, 229.1, 229.14, 229.16, 230.1, 230.5, 230.7, 231.61, 231.81, 295.11, 298.1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 248/316.6, 316.7, 447.2, 540, 541; 403/191, 234, 256, 289, 290, 385, 397

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
USPTO EAST System (US-PGPUB; USPAT; USOCR; FPRS; EPO; JPO; DERWENT), PatBase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 1,928,626 A (LESAGE) 03 October 1933 (03.10.1933) entire document 1,2,3,9 11
Y 4-8, 10, 13-18
X US 4,617,775 A (PADRUN) 21 October 1986 (21.10.1986) entire document 1,12, 19, 20
X US 2,263,554 A (BRACH) 25 November 1941 (25.11.1941) entire document "1 19, 21
Y US 2,574,007 A (ANDERSON) 06 November 1951 (06.11.1951) entire document 4-8, 13-18
Y US 7,178,777 B1 (BANKER) 20 February 2007 (20.02.2007) entire document 10, 18
D Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: “T"  later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier appllcatlon or patent but published on or after the international  «X» document of particular relevance; the claimed invention cannot be
filing dal considered novel or cannot be considered to involve an inventive
“L” docgment wlgllchhmﬁy thrglw doubtfi:n pl;_lonty }::lalm(s) or whlcl;I is step when the document is taken alone
cited to establish the publication date of another citation or other «ym o ument of
particular relevance; the claimed invention cannot be
special reason (as specified) ) L considered to involve an inventive step when the document is
“Q” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than  « g,» :
the priority date claimed &” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

28 July 2011 0 2 A U G 20”

Name and mailing address of the ISA/US ' Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450
.. PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report

