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SCRUBBER MACHINE

5 CLAIM OF PRIORITY
This patent application claims the benefit of priority of Vetse et al., U.S.
Provisional Patent Application Number 62/171,137, entitied “SCRUBBER
MACHINE,” filed on June 4, 2015, which 1s hereby incorporated by reference
herein in its entirety.
10
TECHNICAL FIELD
The present application pertains generally, but not by way of imitation,
to floor cleaning equipment, such as scrubber machines and self-propelled, ride-
on systems having rotary brushes. More particularly, the present application 1s
15  directed to, but not by way of limitation, various features of a scrubber machine

related to improving performance and ease-of-use of the scrubber machine.

BACKGROUND
Industrial and commercial floors are cleaned on a regular basis for

20 agsthetic and sanitary purposes. There are many types of industrial and
commercial floors ranging from hard surfaces such as concrete, terrazzo, wood,
and the Tike, which can be found 1n factories, schools, hospitals, and the ke, to
softer surfaces such as carpeted floors found 1n restaurants and offices. Different
types of floor cleaning equipment such as scrubbers, sweepers, and extractors,

25 have been developed to properly clean and maintain these ditferent floor
surfaces.

A typical scrubber is a walk-behind or drivable, self-propelied, wet-
process machine that applies a hquid cleaning solution or flind from an on-board
cleaning solution tank onto the floor through nozzles. Rotating brushes forming

30 part of the scrubber agitate the solution to loosen dirt and grime adhering o 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.
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OVERVIEW

The present mmventors have recognized, among other things, that the user-
friendliness of various scrubber machines can be improved over previous
systems. For example, the ease of raising and lowenng side skirts, changing the

5 tension in side skirts, switching between forward and reverse directions,
installing rear squeegee assemblies, and installing of dise-type and roller-type
brushes can be improved. In particular, cach of thesc features can be improved
to reduce operator effort and time needed to utilize some of these features,
thereby improving the ergonomics and performance of the system, among other

10 things.

The subject matter of the present disclosure can help provide solutions o
these and other problems, such as by providing a skirt mechanism for a floor
scrubber configured to selectively partially guide cleaning fluid alongside a
rotary brush of the floor scrubber. The skirt mechanism can comprise: a mount

15  for coupling to a floor scrubber; a first arm rotatably connected to the mount, the
first arm having a lever; a second anm rotatably connected to the mount; a blade
support rotatably connected to the first and second arms; and a latch connecting
the mount and the blade support, the latch including a slot configured 1o hold the
blade support relative to the mount in raised and lowered positions; wherein the

20 slot is shaped such that the lever can be depressed to both raise and lower the
blade support to the raised and lowered positions.

In another example solution, a skirt mechanism for a floor scrubber
configured to guide cleaning fluid alongside a rotary brush of the floor scrubber

can comprise: a mount for coupling to a floor scrubber; a first arm rotatably

]

5 connected to the mount; a second arm rotatably connected to the mount; a blade
support rotatably connected to the first and second arms; a clip pinned to the
blade mount at a notched channel; a first spring connecting the first arm to the
chip to cause rotation of the first arm; and a second spring connecting the second
arm o the blade mount to cause rotation of the second arm.

30 In another example solution, a floor scrubber machine can comprise: a

chassis; a set of wheels connected to the chassis; a motor mounted on the chassis

an connected to the set of wheels to provide propulsion for the floor scrubber
machine; and a throttle device for controlling the motor, the throttle device

comprising: an acceleration pedal comprising: a first end pivotable proximate the
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chassis to control a speed of the motor; and a second end dispacable relative to
the chasssis via rotation of the first end; and a button mounted to the aceeleration
pedal proximate the second end to control forward and backward rotation of the
motor.

5 In another example solution, a squeegee system for a floor scrubber can
comprise: an clongate mounting plate for connecting to a floor scrubber, the
clongate mounting plate comprising a rear edge and first and sccond wings
disposed at opposite end portions of the rear edge; a frame plate comprising first
and second hangers disposed between ends of the frame plate, the first and

10 second hangers configured to engage the first and second wings, respectively;
and a wiper blade mounted to the frame plate; wherem first and second
engagements between the first wing and the first hanger and the second wing
and the second hanger, respectively, define fulorum points for rotation of the
frame plate relative to the clongate mounting point.

i3 In another example solution, a scrub deck assembly for a floor scrubber
can compnise: a deck body having an outer surface and an inner surface; a motor
mounted to the outer surface of the deck body, the motor having a dave shatt
extending through the deck body to the mner surface; first and second ports in
the deck body located equidistant from the drive shaft; and a first alignment

20 mechanism comprising: a first bracket mounted to the owter surface of the deck
body; first and second arms rotatably extending from the first bracket opposiic
the cuter surface of the deck body; and first and second alignment posts
extending from the first and second arms, respectively; wherein the first and

second arms locate the first and second alignment posts with the fust and second

]

5 ports, respectively.

In another example solution, an idler end brash cover for a scrubber deck
of a floor scrubber can comprise: a cover body comprising: a flat lower edge; an
upper portion; and first and second side portions connecting the flat lower cdge
and the upper portion; first and second angled notch surfaces located in the first

30 and second side portions at oppostte ends of the flat lower edge; and first and
second tabs extending from the cover body opposite the first and second angled
notch surfaces to form first and second channels, respectively, m the first and

second side portions.
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In another example solution, a self-contained drive mechanism for a floor
scrubber can compnise: a housing comprising a first opening and a second
opening; a motor coupled to the first opening such that a drive shaft of the motor

extends into the housing;

g; an wdler shaft disposed n the second opening; a tug
coupled to a first end of the idler shaft outside the housing; a first sheave
connected to the drive shaft inside the housing; a second sheave connected to the
idler shaft inside the housing; and a belt connecting the first sheave and the
second sheave.

This overview s imtended o provide an overview of subiect matter of the
present patent application. It is not intended to provide an exclusive or
exhaustive explanation of the invention. The detailed description is included to

provide further mformation about the present patent application.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a perspective view of a floor cleaning system of the present
disclosure.

FIGS. 2A and 2B arc perspective views of cvlindrical and dise scrub
systems for the floor cleaning system of FIG. 1, respectively.

FIG. 3A1s a front perspective views of the disc scrub system of FIG. 2B
without a door system attached.

FIG. 3B is an exploded view of the disc scrub system of FIG. 3A
showing stde skirt mechanisms and brush alignment mechanisms.

FIGS. 4A and 4B are front and back perspective views of a side skirt
mechanism of FIGS. 3A and 3B.

FIG. 4C 1s an exploded view of the side skirt mechanism of FIGS. 4A
and 48,

FIG. 5A s a side view of the side skirt mechanism of FIGS . 4A ~4Cma
raised, double scrub position.

FIG. 5B is a side view of the side skirt mechanism of FIGS. 4A -4Cmna
lowered, single scrub position.

FIG. 6A 15 a side view of the side skirt mechanism of FIGS. 4A -4Cina
soft-floating configuration.

FIG. 6B is a side view of the side skirt mechanism of FIGS 4A - 4C ina

stiff-floating configaration.
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FIG. 7A 1s a perspective view of a forward/reverse throttle pedal that can
be used with the floor cleaning system of in FIG. 1.

FIG. 7B is a schematic view of a control panel for the forward/reverse
throttle pedal of F1G. 7A.

FIG. 7C is a schematic view of a control circutt for the forward/reverse
throttle pedal and control panel of FIGS. 7A and 7B.

FIG. 8A is an exploded view of a rear squecgee guide system shown in
FIG. 1.

FIG. 8B is a partial top view of an assembled rear squeegee guide system
of FIG. 8A.

FIG. 915 a perspective view of a disc scrubber alignment mechamsm of
FIG. 3A.

FIGS. 10A and 10B are perspective views of the disc scrabber alignment
mechanism of FIG. 9 in raised and lowered positions, respectively.

FIG. 11 13 a front perspective view of the cylindnical scrub svstem of
FIG. 2A without door assemblies attached.

FIG. 12A 1s an exploded view of an idler cover system for the cylindrical
scrub system of FIG. 11,

FIG. 12B is a front view of an idler cover of the idler cover system of
FIG. 12A.

FIG. 12C 15 a perspective view of the idler cover system of FIGS. 12A
and 12B attached to a scrub deck via a latch mechanism.

FIG. 13A 15 a perspective view of a self-contained drive mechanism of
the cvhindrical scrub system of FIG. 11.

FIG. 13B 1s an exploded view of the self-contained drive mechamism of
FIG. 13A.

DETAILED DESCRIPTION
FIG. 1 1s a perspective view of Hloor cleaning system 10 of the present
disclosure. Floor cleaning system, or screbber machine, 10 can include chassis
12, operator control system 14, scrub system 16, rear squeeges svstem 18, and
recovery systern 20.
Chassis 12 can comprise a rigid frame upon which other components and

sub-systems of floor cleaning svstera 10 can be mounted. For example, wheelg
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22A and 22B can be mounted to chassis 12, Operator control svstem 14 can be
mounted to chassis 12 and conmected to wheel 22A to allow for operation of
floor cleaning system 10 via steering column 24 and pedal 26. For exanple, an
operator of floor cleaning system 10 can sit 1n seat 28 in order to control pedal
5 26 and steering wheel 30 of steenng colummn 24, Steering wheel 30 can control

turning of system 10 by controlling the onentation of wheel 224, while pedal 26
can control movement of system 10 by controlling the rotational speed of wheel
22B. An embodiment of control pedal 26 1s desenbed m detail with reference to
FIGS. 7A and 7B. In various examples, floor cleaning system 10 can be

16 electrically operated and can include a battery for powering an electric motor
that drives wheel 228 and a corresponding opposite wheel (not shown).

Recovery aystem 20 can include one or more tanks that provide clean
water, or some other ¢leaning solation, to scrub system 16, and store dirty water
collected by squeegee system 18, which is described in detail with reference to

15 FIGS 8A and 8B. Scrub system 16 can comprise drum-type and disc-type
screbbing mechanisms, as shown in FIGS. 2A and 2B, respectively.

FIGS. 2A and 2B are perspective views of evlindrical scrub svstem 32
and disc scrub system 34 for floor cleaning system 10 of FIG. 1, respectively.
Systerns 32 and 34 can be used alternatively with floor cleaning system 10 and

20 can include the same or similar sub-systems, such as the side skirt mechanisms,
rear squeegee meochanisms, and forward/reverse throttle pedals described herein.
Cylindrical scrub system 32 and disc scrub system 34 can each include a pair of
side skirt mechanisms that can be used to selectively direct water or cleaning

solution to the brushes of the respective scrub system. For example, cvlindrcal

b2
N

scrub svstem 32 can include side skirt mechaniam 38 and disc scrub system 34
can include side skart mechanism 40. Side skirt mechanisms 38 and 40 can
operate similarly, but can be constructed differently. A side skirt mechanism 40
is described with reference to FIGS. 4A - 6B.

Cylindrical scrub system 32 can include scrub deck 42 in which
36 ¢yhndrical brushes 214A and 214B (FIG. 11) are disposed. The cylindrical
brushes can be driven by self-contained drive mechanisms 44 A and 448,
respectively, which are discussed 1 greater detail with reference to FIGS. 13A
and 13B. Cyvlindrical scrub system 32 can also mclude idler covers 216A and

216B, as discussed with reference to FIGS. 11 - 12C.
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In addition to side skirt mechanisms 40, disc scrub system 34 can also
mclade alignment mechanisms 46A and 468 that can be used to align disc
brushes 58A and 588 (FIG. 3B) with drive motors 48A and 488, respectively, as
described with reference to FIGS, 9 - 10B.

5 Serub systems 32 and 34 can include door systems 50A and 30B and
32A and 528, respectively, which can be used to contain fluid being agitated by
the cylindrical and disc brushes.

FIG. 3A 15 a front perspective views of disc scrub system 34 of FIG. 2B
without door systems 52A and 52B (FIG. 2B) attached. FIG. 3B is a front

160 exploded view of disc scrub system 34 of FIG. 3A showing side skut
mechanisms 404 and 40B and brush alignment mechanisms 46A and 46B. Disc
scrub system 34 can include side skirt mechaniams 40A and 408, alignment
mechanisms 46A and 468 and drive motors 48A and 488, which can be
mounted to deck 54, Disc hubs 56A and 56B are connected to drive motors 48A

15 and 48B, respectively, undemeath deck 34, Disc brushes 58A and 588 can be
connected to disc hubs 56A and 56B.

Dieck 34 can be connected to chassis 12 of cleaning svstem 10 (FIG. 1}
using sway arms 60A and 60B. Sway arms 60A and 60B allow disc brushes
58A and 58B to rest on a surface to be cleaned. Front skirt 62 can be attached to

20 deck 34 to contain the cleaning fluid around disc brushes 58A and 58B as
cleaning systern 10 advances forward. Side skirt mechanism 40A and 40B can
include side skarts 64A and 64B, respectively, to selectively contain fhad
alongside disc brushes 58A and 58B. Side skirt mechanisms 40A and 408 can
be selectively raised and lowered by an operator using levers 66A and 668,

25 which are discussed in detail with reference to FIGS. 54 and SB. When m the
towered position, side skirts 40A and 40B can be toggled between soft-floating
and stiff-floating configurations using clips 68A and 68B, which are discussed in
detail with reference to FIGS. 6A and 6B.

FIGS. 4A and 4B are front and back perspective views of side skirt

30 mechanism 40B of FIGS . 3A and 3B, FIG. 4C is an exploded view of side skirt
mechanism 408 of FIGS. 4A and 4B. FIGS. 4A - 4C are discussed
concurrently,

Side skirt mechanism 40B can mclude lever 66B, clip 68B, mount 70,

arm 72, latch 74, blade support 76, and blade 78, Side skirt 64B (FIG 3A) can
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meclude blade support 76 and blade 78. Lever 668 can be rotatably connected to
mount 70 via fastener 80A at bores 82A and 84A. Arm 72 can be rotatably
connected to mount 70 via fastener 80B at bores 828 and 84B. Lever 66B can
be rotatably connected to blade support 76 via fastener 80C at bores 82C and
84C. Arm 72 can be rotatably connected to blade support 76 via fastencr 80D at
bores 820 and 840, Spring 36A can be coupled to lever 66B at evelet 88A ata
first end and to mount 70 at clip 688 at a second end using fastener 90A. Spring
368 can be coupled to arm 72 at eyelet 88B at a first end using fastener 90B and
to mount 70 at a second end using fastener 90C. Eyelets 88A and 88B can be
connected by rod 92. The various pins, fasteners, evelets and rods described
herein can be mounted and/or secured using various nuts, washers, bushings,
clips and the like, which are not labeled.

As such, lever 66B and arm 72 provide a pair of Hinkages that suspend
blade support 76 from mount 70. Lever 668 and arm 72 form a parallclogram
with blade support 76 and mount 70. As discussed below with reference to
FIGS. 3A and 5B, the angles of the parallelogram can be changed by actuating
lever 668 to raise or lower blade support 76 relative to mount 70, with latch 74
able to hold blade support 76 in the rased position. Laich 74 can be mounted to
blade sapport 76 via fastencr 94 and can engage pin 96 conmected to mount 70.

Spring 868 applies a nominal amount of downward force to blade
support 76 when blade support 70 is in the lowered position. Furthermore, clip
68B can be used to control the amount of tension applied to spring 86A and
consequently the amount of additional downward force applied to blade support
70. Clip 688 can be adjusted to control the amount of force required to clevate
blade support 76, ¢.g., overcome the spring forces, and changed the shape of the

parallelogram.

FIGS, 3A and 58 - Hands Free Double Scrub Side Skirt Mechanisim

Double scrubbing a floor surface with a scrubber (walk-behind, or ride-
on) is a process where a cleaning solution is applied to the floor while scrubbing
and more than one pass is performed over the floor surface without vacuuming
up the water with a suction hose attached to a rear squeegee. This allows the
cleaning solution to remain in contact with the dirt on the floor for a longer

period of time and allows the operator to scrub the same area more thas once

PCT/US2016/035877
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without re-applying cleaning solution. As such, any side skirt mechanism,
typieally manually adjustable, are raised to an elevated position. On the final
pass over the floor surface to be cleancd the side skirts/blades are manually put
back on the machine or lowered into their working position and the rear

5 squeegee 1s used to vacuum up the dirty cleaning solution. The side blades/skarts
are used on scrub decks to contain spray from the scrub brushes while driving
generally straight and to squeegee the cleaning solution on the floor into the path
of the rear squeegee when the machine makes a tum,

To perform the double scrub operation side skirts/blades are typically

10 either completely removed from the machine or they are manually raised with
the operator’s hands and manually locked in an “up” position and/or manually
disengaged into a “down” position. In these various designs, locking and/or
disengaging the side skirt/blade assemblics required the operator to manually
engage the skirt/blade assembly by grabbing the dirty, bottom part of the blade

15 with a hand.

The present inventors have recognized that it 1s more operator friendly to
have the double scrub latch {c.g., laich 74) automatically engage when the
skirt/blade assembly is lifted {c.g., using lever 66B) and to be able to manually
depress the latch or step on lever 66B to disengage the latch.

20 With reference to FIG. SA, side skirt mechanism 40B can be positioned
and held in an elevated or lified position such that blade 78 1s lifted off of
surface § and supported by mount 70, Fasteners 80A and 80B hold lever 66B
and arm 72 against mount 70, while fasteners 80C and 30D hold blade support
76 1o lever 668 and arm 72 at tabs 97A and 978, respectively. Assuch, a

25 parallelogram formed by pins 80A — 80D can change shape as blade support 76
is raised and lowered. In the raised position, the paralielogram is flatiened as
tatch 74 holds blade support 76 a fixed distance from support 70, In particular,
tatch 74 includes notch 98 (FIG. 5B) m slot 100 that can engage pin 96. Slot
100 can extend along a major axis. As shown m FIG. 5B, the parallclogram is

30 expanded as blade 78 rests on surface S and pin 96 is free to move in slot 100.

Upward motion of latch 74, ¢.g.. movement from the position of FIG. 3B
to the position of FIG. 5A, can be caused by stepping on or otherwise applving
downward force o lever 66B along foot pedal 99, Stepping on foot pedal 99

causes pin 96 to fall into notch 98, As shown, foot pedal 99 can have
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corrugations to facilitate gripping of footwear or a pedal pad. Foot pedal 99 can
be commected first portion 95 via jog 93 so that foot pedal 99 can act as a lever.
As such, the weight of blade support 76 can be at least partially supported by
engagement of pin 96 against fatch 74 at notch 98,

In one example, latch 74 can be manually engaged to release blade
support to a lowered position. [n particular, tab 101 of fatch 74 can be pushed by
an operator, e.g., to the right in FIGS. 5A and 5B, to release latch 74, Tab 101
can be engaged either with a hand or foot of the operator.

Additionally, slot 100 can mclade a geometry that allows pin 96 to
disengage notch 98 when lever 66B 15 used to apply an upward force to latch 74,
In particular, depressing foot pedal 99 can cause a momentary upward force to
be applied to latch 74, The upward force can cause pin 96 to engage or impact
V-notch 102 at angled surface 103 A causing latch 74 to rotate forward {to the
right in FIGS. 5A and 5B) into a lower, disengaged posttion at V-notch 102, In
the raised position shown in FIG. 3A, an angle o can be formed between surface
103A and the imaginary plane extending through the axis of pin 96 and pivot 94
of latch 74. The relative position of the center of gravity of side skirt mechanism
408 with respect to pivot 94 can allow latch 74 to operate 1n a desired manner.
In an example, angle ¢ for the raised position can be approximately 61 + 10°. In
the raised posttion of FIG. SA | for the position of the center of gravity and angle
o of surtace 1034, the upward force, which passes through the imaginary plane
formed through the axis of pin 96 and the pivot 94, on lateh 74 can cause latch
74 to rotate forward and disengages latch 74 from pin 96, From this disengaged
position, rapid release of [over 668 can cause latch 74 to lower before gravity
would rotate latch 74 rearward and re-engage pin 96 with notch 98, This rapid
release causes pin 96 to engage slot 100, which can cauase blade sapport 76 to
drop to the lowered position as depicted in FIG. 5B where blade 78 engages
surface 5. If angle w15 greater, pin 96 may not or cannot slide on surface 103A
and rotate forward. If angle o is much less, a greater amount of travel 1s needed
to disengage pin 96 from notch 98 and to move pin 96 far enough away from
noich 98 to allow pin 96 1o engage slot 100 when lever 668 1s rapidly released.
Angle o formed between surfaces 103A and B has to be large enough to allow
pin 96 to engage slot 100, Generally speaking, surface 103B 1s vertical {or

greater) when pin 96 is in the comer of V-notch 102.
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FIGS, 6A and 6B — Dual Mode Side Blade Assembly

The scrub deck of a ride-on scrubber typically has side blade/skirt
assemblics that are used to contain spray from the scrub brushes and to squeegee
the cleaning solution on the floor into the path of the rear squeegee when the

5 machine makes a turn. There are two categories of blade/skirt assemblics —
fixed and floating.

Fixed blade/skirt assemblics are held in a fixed position relative to the
scrub deck. They are mexpensive and can be manually adjusted up and down to
accouont for blade wear, brush wear, and wiping performance. Adjustment of

10 these assemblies is a long, trial and ervor process of moving the assembly up and
down until the desired wiping performance is achieved. Fixed blade/skirt
assemblies are typically removed from the machine for doable serubbing.

Floating blade/skirt assemblics allow the blade/skirt to float in a vertical
direction relative to the scrub deck. They are generally more expensive because

15 of a four-bar linkage and springs typically used to apply a downward force, but
they account for nregularities in floor surfaces and do not need to be adjusted
throughout the life of the blade or the scrub brushes. As the brushes or
blade/skirt wears down, the springs continue to force the burush or blade/skirt
down to mamtain wiping performance. Floating skart assemblies also tvpically

20 have multiple mounting positions for the springs to increase or decrease the
force applied to the wiping blade. Changing the position of the springs can be
tedious because the springs have to be removed and the position of the screws
has to be changed using tools. These assemblics can also have down stops,

which can be adjusted with the use of tools, to provent the blade from traveling

b2
N

too far downward. Double scrubbing with a floating blade/skirt assembly can be
accomplished by either removing the entirg assembly, or through the use of a
latch.

Referring to FIGS. 6A and 6B, an mnner side of mount 70 1s shown
having lever 66B and arm 72 mounted to an cuter side of mount 70 using
30 fasteners 80A and 80B. Lever 66B and arm 72 are attached to blade support 76
using fasteners 80C and 80D. FIGS. 6A and 6B show blade support 76 lowered
relative to mount 70 similarty as to what 1s shown m FIG. 6B. As such, blade 78

can engage surface §.
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Spring 868 can be expanded to connect fastener Y0B and fastener 90C.
As such, spring 86B will tend to cause arm 72 to rotate about fastener 80B (in a
clockwise direction relative to the orendation of FIGS. 6A and 6B), thereby
causing arm 72 to push down on blade support 76 at fastener 80D, As such,
blade 78 will be pushed down to maintain contact with surface 5 in the event of
bumps or wear of the scrub brush being used.

Sometimes it can be desirable to apply additional downward force to
blade 78 and to stiffen the resistance of blade support 76 to bumps and other
forces. For example, spring 86A can be extended to connect fastener 90A and
tab 106 of clip 688, which is anchored to support 70 via pin 96. Spring 86A will
tend to cause lever 66B to rotate about fastener 80A (in a clockwise direction
relative to the onentation of FIGS. 6A and 6B), thereby causing lever 66B to
push down on blade support 76 at fastener 80C. Linkage 92 can be used to
synchronize the forces from springs 86A and 868,

Chip 638 can be repositioned to provide yet more downward force to
blade 78 by further stretching spring 86A using tab 108, Clip 68B includes slot
110 having notch 112, With reference to FIG. 6A, stot 110 exends generally
along an axis m the direction of spring 86A and allows clip 68B to be pulled a
certaim amount in the direction of fastener 90A via the force of spring 86A.
Notch 112 can extend from slot 110 and can limit the amount that clip 688 can
be pulled toward fastener 90A. Notch 112 can have an acruate shape so as to
grip pin 96, In other words, noteh 112 can lengthen the distance between tab
106 and fastener 90A to increase the spring force in spring 86A. As such, lever
668 will be rotated about fastener 80A with a greater toree to cause greater
downward force at fastener 80C. Tab 108 can be easily grasped by an operator
to switeh between the soft-floating configuration of FIG. 6A and the stiff-

floating configuration of FIG. 6B.

FIGS, 7TA and 7C — Forward/Reverse Throtile Pedal

Speed control for previous floor cleaners utilized a pedal having a single
dircction of travel. The addition of a secondary control away from the pedal
would allow these pedals to control both forward and reverse movement. This is
undesirable because it mvolves coordinated use of two controls. Other speed

control pedals feature travel from neutral in two directions. These pedals are
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commonly referred to as wig-wag pedais. The wig-wag pedals rotate n two
directions around an axis parallel o the floor and perpendicular to the side of the
user’s foot. Forward movement is provided by pressing down on one side of the
axis, and reverse movement is provided by pressing down on the other side of

5 the axis. These designs require more space to mount the pedal and are not as
crgonomic as a single travel pedal.

The present inventors have recognized the desire for a primary control or
pedal that can be depressed from the neutral position, traveling 1n a single
direction or arc while also providing reverse and forward movement control,

16 without the addition of a secondary control located away from the pedal. The
secondary conirol can be located in close proximity to the pedal or on the pedal
itself. The output from the primary and secondary devices can be an electrical
signal that provides both magnitude and direction.

FIG. 7A 1s a perspective view of forward/reverse throtile pedal system

15 110, Pedal system 110 can include base 112, stand 114, pivot assembly 116,
pedal 118, and button 120. Base 112 can be mounted to chassis 12 of floor
cleaning system 10 (FIG. 1), Stand 114 can mclude electronic controllers, such
as switch 130 (FIG. 7C), that provide control signals to electric motor 128 (FIG.
7y, which can be used with floor cleaning system 10 o provide forward and

20 backward propulsion using wheels 22A and 22B (FIG. 1}, As such, pushing
down on pedal 118 to cause rotation at pivot assembly 116 toward base 112 can
cause forward propulsion or acceleration, with the magnitude of the propulsion
being determined by the amount pedal 118 is advanced toward base 112, As

such, switch 130 within stand 114 can control the magunitude of propulsion,

b2
N

while switch 132 (FIG. 7C) connected to button 120 can control the direction of
propulsion. For example, while button 120 1s not depressed or not actaated,
pedal 118 can cause forward propulsion to be generated. H button 120 i
simultancously depressed while pedal 118 1s depressed, switch 132 connected to
button 120 can reverse the direction of propulsion from forward to backward

30 propulsion. In an example, switch 132 connected to button 120 can only reverse
the propulsion direction if button 120 1s depressed while pedal 118 is in a neutral
position, e.g. all the way retracted from base 112, such as by a spring mechanism
int pivot assembly 116, so that no propulsion signal 18 being generated by switch

130 m stand 114. For example, if button 120 is depressed while moving
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forward, electronics of control panel 122 can take no action. In another
example, if button 120 is depressed while moving forward, electronics of control
panel 122 can be configured to cause floor cleaning system 10 to decelerate at a
faster rate as compared to when button 120 13 not depressed. In order to
5 transition to reverse, however, control panel 122 can be configured to require
floor cleaning system to first be at a stop, and button 120 depressed.
As such, button 120 can be configured to be depressed betore pedal 118
is depressed. This control allows a single motion to be used to for both forward
and reverse movement. For example, a foot with the heel resting near base 112
10 and pivot assembly 116 can be rotated at the ankle straight down to depress
pedal 118 to cause forward propulsion. After pedal 118 has been fully retumed
to the retracted position, the foot can be rotated counterclockwise at the ankle
{relative to FIG. 7A), still with the heel resting in the same position, so that the
foot can cover and initially depress button 120 before engaging and depressing
15 pedal 118, Thus, the operator can ergonomically produce forward and backward
propulsion without having to contort the body or produce awkward ankle
movements. Specifically, pedal 118 can only travel o the natural direction of
the operator’s ankle. [t does not reguire the user to push down with his or her
heel, so it allows pedal 118 to be mounted further away from seat 28 (FIG. 1).

20 This can allow better access when stepping on or off floor cleaning system 10.

FIGS, 7B and 7€ — Pedal Speed Limiter Control

FIG. 7B is a schematic view of control panel 122 for forward/reverse
throttle pedal system 110 of FIG. 7A. Control panel 122 can include various
25 buitons, inputs and outputs for the control of floor cleaning system 10, In
particular, control panel 122 can include button 124 that can be depressed to
alter the performance characieristics of pedal svstem 110 of FiG. 7A.
An operator of floor cleaning system 10 can set the maximum speed that
will occur when pedal 11815 1n a fully depressed pedal position. Initially the
30 fully depressed position of the pedal will result in the maximim allowed speed
for thoor cleaning system 10, for example, as can be deternvined by motor 128
(F1G. 7C). A reduced speed for the fully depressed position can be set by
driving at a desired speed, 1.e. depressing pedal 118 a distance from the not

depressed or resting position, and then pressing button 124 on control panel 120,
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After button 124 1s pressed, contimuing to depress pedal 118 completely o the
fully depressed position will only result in the speed at which point button 124
was depressed an no additional speed will be gained by further depressing pedal
118, Likewise, ifpedal 118 1s released to the resting postion and subsequenily
5 depressedd to the folly depressed pedal position, floor cleaning system 10 will
only move at the selected reduced maximum speed. The travel speed including
the reduced maximum speed can be re-scaled to the full range of motion of pedal
118 after pedal 118 is released. The selected reduced maximum speed can be
correlated to the fully depressed position of pedal 118, whith reduced speeds
10 being lincarly distributed between the fully depressed and rest positions of pedal
118, This allows the full range of pedal 118 to be utilized while only allowing
the reduced maximum speed.
This function allows the operator to fully rest his or her foot on pedal 1138
nstead of requiring the operator to depress pedal 118 partially. This can reduce
15 operator fatigue and provide a more ergonomic operating position. The reduced
speed can be canceled by pressing batton 124 again, or turning off the floor
cleaning svstem 10 and tuming it back on. This can provide some of the same
benefits as cruise control.
FIG. 7C is a schematic view of control circuit 125 for forward/reverse
20 throttle pedal 118 and control panel 122 of FIGS. 7A and 7B. Pedal 118 can
include switch 130 for controlling the speed of floor cleaning system 10, Pedal
118 can be configured to mechamcally actuate switch 130 as described above.
Button 120 can include switch 132 for determining the direction of floor
cleaning system 10, ¢.g., forward or backward movement. Pedal 118 can be
25 configured to mechanically actuate switch 130 as described above. Motor 128
can be connected to wheel 22B and a corresponding coaxial opposite wheel {not
shown} via a suitable gear and shaft system to provide propulsion fo floor
cleaning system 10
Control panel 122 can be connected to switch 130 to exert electrome
30 control over switch 130, as described with reference to FIG. 7B, Control panel
122 can include various buttons for controlling motor 128, switch 130, and
switch 132, as well as other functions of floor cleaning system 10. For example,
control panel 122 can include button 124 for controlling the maximum output of

switch 130, and power button 126 for controlling power supply to all of the
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systems of floor cleaning system 10 inchuding motor 128, switch 130, and switch
132.
In an example, with power switch 126 activated to provide power to
circuit 125, pedal 118 can be depressed to allow power, such as from a battery,
5 to be connected to motor 128 in a first polanty to cause forward rotation of
wheel 22B. Pedal 118 can be depressed over a range of motion that corresponds
to a forward speed of zero all the way up to a default maxtmum speed when
pedal 118 1s fully depressed, such as when pedal 118 contacts stand 114,
As described above, button 124 can be depressed to set a selected
10 maximum speed to a percentage of the default maximum speed that can be less
than one-hundred-percent. This can be accomplished by providing circuit 125
with a voltage limiter that prevents or himits switch 130 from providing the full
power available from the battery to motor 128, or any other suitable
configuration. The selected maximum speed can be reset by using button 124
15  again or can be cleared by pressing button 126 and cutting power to control
panel 122.

The direction of movement of tloor cleaning system 10 can be changed
by pressing button 120 and activating switch 132, In an example, this can be
accomplished only with pedal 118 i the fully retraced position such that switch

20 130 s notactivated. Activation of switch 132 can cause switch 130 to provide
power to motor 128 with the opposite polarity as for the forward direction so as
to cause reverse rotation of wheel 22B. Switch 132 of button 120 can be a
pressure sensor, a photo switch, a double pull switch or & proximity switch in
various examples. Switch 132 can be configured s0 as to be fully depressed

25 before pedal 118 begins to be depressed. That 1s, when a foot contacts button
120, the resistance of button 120 can be less than that of pedal 118 such that
button 120 can be fully depressed and pedal 118 will only begin to be depressed
when button 120 is fully depressed and the foot fully contacts pedal 118, This
can help ensure that the change n propulsion direction will always occur when

30 desired because to avoid vointended movements. As mentioned, control panel
122 can be configured to not allow switch 132 to operate or deactivate switch

132 if pedal 1138 is partially depressed and/or switch 130 15 activated.

16
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FIGS, 8A and 8B — Sgueegee Guide Handles

Conventional rear squeegee assemblies are designed to detach if an
obstacle 1s encountered to avoid damaging the machine and the surroundings.
Sometimes, however, the rear squeegee can get hung-up and fail to detach.

5 Furthermore, maintenance is also required for the rear squeegee, so this
assembly needs to be casily removed and reattached.

in order to address the foregoing problems, the present inventors have
designed a rear squecgee assembly that mcludes handles in a location above the
center of gravity of the rear squecgee assembly, with hangers that can align

10 against a guide and support the squeegee during installation. The rear squecgee
assembly can also include a geometry that allows the assembly to more readily
detach from attachment mechanisms when the rear squeegee assembly
encounters an obstacle.

FIG. 8A is an exploded view of rear squecgee systerm 18 of FIG. 1. FIG.

15 8B s aparual top view of an assembled rear squeegee guide svstem 18 of FIG.
8A. Squeegee system 18 can mclude attachment arm 140, squeeges mount, or
guide, 142, and squeegee 144, Sguecgee 144 can mchude frame 146, hangers
148A and 1488, rollers 150A and 150B, handles 152A and 1528, blade 154,
fasteners 156A and 1568 and suction port 157, Mount 142 can include various

20 features for engaging arm 140, and casters 158A and 1588 that can support
squeegee 144 on the surface being cleaned. Mount 142 can be made of a body,
such as plate 160 that has rear edge 162, Rear edge 162 can be shaped to have
side wings 164A and 164B and receiving ports 166A and 1668, Mount 142 can
also mclude suction port 167 that can align with suction port 157 and can be

25 coupled to a suction hose from recovery svstem 20 (FIG. 1) to vacuum up dirty
cleaning fluid.

Mount 142 can be coupled to arm 140 such that a top surface of plate 160
is paratlel to the surface to be cleaned, such as surface 5. When squeegee 144 1s
mounted to plate 10, hangers 148A and 148B of squeegee 144 can be positioned

30 to engage wings 164A and 1648, respectively, and fasteners 156A and 1568 are
positioned to engage ports 166A and 1668, respectively.

Handles 132A and 1528 can be positioned to extend from hangers 148A
and 1488 along a center of gravity of sqacegee 144. For a longitudinal axis of

squecgee 144 extending i the direction between rollers 150A and 1508, handies
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152 A and 152B can be positioned such that squecgee 144 will not tend to rotate
about that axis. As such, a top surface of frame 146 can be parallel to a surface
to be cleaned, such as surface S, Thus, mounting surtaces 168A and 1688 of
hangers 148A and 1488 can extend parallel to a top surface of plate 160, Frame
146 can then be readily shid undemeath plate 160, with hangers 148A and 148B
extending over plate 160,

Handles 1524 and 1528 can be separate components attached to hangers
148A and 148B as shown n FIGS, 8A and 8B, or can be integral with hangers
148A and 148B in other examples. Altematively, both hangers 148A and 148B
and handics 152A and 1528 can be configured to be removable from frame 146,
In other examples, hangers 148A and 148 and handles 132A and 1528 can be
fabricated from a metal wire bent and shaped to provide the features descrnbed
herein.

Ports 166A and 1668 can open toward fasteners 156A and 1568 so that
frame 146 need not be exactly centered on plate 160 to fully seat with mount
142, Furthermore, sarfaces 170A and 170B can be can be angled to guide
hangers 148A and 148B into centening squeegee 144 onto mount 142, That is,
starting from near wings 164A and 164B, surfaces 170A and 170B can converge
toward each other as they extend toward rear surface 162 to provide a wider
window for receiving hangers 148A and 1488, As surfaces 1704 and 1708
diverge i the opposite directing, surfaces 170A and 1708 can push hangers
148A and 148B into alignment so fastencrs 156A and 1568 will be centered
ports 166A and 1668, Thus, fasteners 156A and 156B can be tightened down
mnto frame 146 to draw collars 172A and 1728 tightly down onto plate 160 to
immobilize squeegee 146, pulling frame 146 mio tight engagement with the
snderside of plate 160.

With reference to FIG. 8B, fasteners 156A and 156B are configured to
securely hold squecgee 144, but to allow squeegee 144 to back out of poris 166A
and 166B. Asa force F impacts squeegee 144, such as at roller 150A frame 146
is configured to pivot or rotate at the intersection of hanger 1488 and wing
1648, as indicated by arrow R. As such, both of fasteners 156A and 1568 will
disengage tfrom ports 166A and 166B, respectively, allowing frame 146 to freely

separate from mount 142
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In previous design, without the pivot point at wing 164B and hanger
1488, squeegee 146 would rotate about fastener 156B after fastener 156A
disengages. There was, therefore, the potential for hanger 146 to remain
partially attached to mount 142, which can potentially damage squeegee 146,

5 Additionally, in the present design, the suction hose s designed to attach to
mount 142 rather than squeegee 146 as has been done in previous designs. As
such, if squecegee 146 becomes detached from mownt 142, the suction hose does
not become damaged or compromised as squeegee 146 1s dragged along behind
floor cleaning system 10,

10
Fi(:S. 9, 10A and 168 — Brush Centering Mechanism

Floor scrubbing machines often use brashes that rotate on an axis
perpendicular to the floor. The brushes are housed in a deck that lowers and
raises. The brushes are held on by a snap clip on the brush plate assembly. The

15  brush plate is connected to the motors on the deck. The brush has Iugs on 1t that
snap nto the clips on the brush plate. These brushes need to be removed and
replaced. To reassemble the brushes, they are shid under the deck, the deck s
fowered and the motors are spun to engage the fugs nto the snap chips. The
difficulty in this process s aligning the brush to the centerline of the motor and

20 brush plate. 1f the brushes are not centered, the lugs will not engage and the
operator must dismount the scrubbing maching, re-position the brushes and then
attempt to reengage the luogs with the snap clips.

The present inventors have developled a new alignment or centerning
device design. Generally speaking, the design includes retractable locators

25 configured to center the brushes for assembly.

FIG. 9 1s a perspective view of dise scrubber alignment mechanism, or
centering mechanism, 46 suitable for use as alignment mechanisms 46A and 46B
of FIG. 3A. Alignment mechamsm 46 can include wire 180 and bracket 182,
Wire 180 can be bent or formed to include alignment posts 184A and 184B and

30 handle 186. More particularly, wire 180 can be bent to form first alignment post
184A, first arm 188A, first shafi portion 190A, u-shaped handle 186, second
shaft portion 190B, second arm 188B and second alignment post 184B.

First and second shaft portions 190A and 190B can engage slots 194A

and 1948 on a side of bracket 182, while u-shaped handle 186 can extend
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through slots 196A and 196B on a top surface of bracket 182, Springs 192A and
1928 can be posttioned on first and second shaft portions 190A and 1908,
respectively. Opposite ends of springs 192A and 1928 can be configured to
engage bracket 182 and arms 188A and 188B, respectively, to bias alignment
5 posts 184A and 1848 to an up or raised position.
FIGS. 10A and 10B are perspective views of disc scrubber alignment

mechanism 46 of FIG. 9 1 raised and lowered positions, respectivelv, Bracket
182 can be mounted to deck 34 at flanges 198A and 198B (FIG. 9). For
example, flanges 198A and 198B can be mounted to posts 200A and 200B (FIG.

16 3B). Alignment posts 184 A and 1848 can at least extend partially through deck
54. For example, posts 1844 and 1848 can extend through openings 202A and
2028 (FIG. 3B) s deck 54 when bracket 182 is mounted to posts 200A and
200B. Springs 197A and 192B can bias wire 180 so that posts 184A and 184B
arc in an clevated position, as shown in FIG. 104, above the level of disc bub

15 36B. In particular, with reference to FIG. 104, springs 192A and 192B can
cause wire 180 to be rotated counterclockwise such that handie 186 engages
plate 204, Plate 204 therefore can limit rotation of handle 186 and wire 180
away from deck 54, Thus, m the retracted position of FIG. 10A, wire 180 can be
positioned to not micrfere with the operation of any other components of floor

20 cleaning svstem 16. Additionally, alignment mechanisms 46A and 468 are
positioned relative to cach other so as to not interfere with cach other. For
gxample, as can be seen with reference to FIG. 3B, drive motors 48A and 48B
can be positioned next to each other such that an axis A extends through the
center of cach drive motor 48A and 488 and the center of cach drive opening

25 206A and 206B. However, an axis for each pair of posts 200A and 2008 can be
positioned relative to axis A at different angles such that the respective pair of
aligpnment posts 184A and 184B do not mterfere with each other. As can be see
m FIG. 3B, opening 202 A 1is offset from opening 202C.

As described above, 1t can be occasionally necessary to change out disc

30 brush 53B from disc hub 56B, which subsequently can entail aligning a new disc
brush 58B with disc hub 56B in order to secure the new disc brush 388 to disc
hub 56B. Wire 180 can be readily lowered by pushing handle 186 away from
plate 204 to cause alignment posts 184A and 184 to lower alongside disc brush

588 and disc hub 36B. To reassemble the new disc brush 588, the operator can

20
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push on handle 186 of alignment mechanism 46 to lower alignment posts 184A
and 1848 through deck 54, then the new disc brash 38B can be shid under deck
54 until it makes contact with alignment posts 184A and 184C. At that point,
the new disc brush 38B will be centered under disc hub 368 and drive motor
48B and handle 186 can be disengaged. In particular, abgnment posts 184A and
1848 are positioned on deck 54 a distance away from drive opening 206 (FIG.
3B} in deck 54 shightly greater than the radius of disc brush 388, Drive opening
206 15 positioned to receive a drive shaft of drive motor 488, which aligns with
the center of disc hub 36B. As such, when the circumicrence of disc brush 388
contacts alignment posts 184A and 184B, the center of the disc brush 58B will
align with the center of disc hub 56B and dnive motor 488,

After both new disc brushes 58A and 58B are centered, a button can be
pressed on a user interface panel, such as countrol panel 122 of FIG. 7B, 10
imitiate the following sequence controlled by software: 1) actuators lower scrub
deck 54 slowly, 2} as deck 54 begins lowering, both dnive motors 48A and 48B
are turned on at a low speed, 3) rotating disc hubs S6A and 56B then contact
three drive lugs on the new disc brushes 58A and 588 — while the actuators
continue 1o lower deck 54, 4) disc hubs 36 A and 56B drop over the lugs as soon
as they meet the larger slots in disc hubs 56A and 56B, 5} the speed of drive
motors 48A and 48B can then increase for a few seconds to make sure the lugs
arc locked into the spring retainers attached to disc hubs 56A and 56B, 6) drive
motors 48A and 488 are then turmed off, and 7) then the acteators for deck 54

raise deck 54 o s onginal position.

FIGS 124,128 and 120 — Idler End Cyvlindrical Brush Cover

FIG. 11 1s a front perspective view of cylindrical scrub system 32 of FIG.
2A writhout door systems S0A and 50B attached so that side skirts 38A and 38B
can be seen. Scrub system 32 can also include deck 42, self-contained drive
mechanisms 44A and 44B, hopper assembly 212, brushes 214A and 214B, and
covers 216A and 216B. FIGS. 12A ~ 12C chow various exploded, end and
perspective views of cover 216A.

Cyhindrical brushes 214A and 2148 can rotate on axes parallel to a scrub
surface such as a floor. The idler end for a eylindrnical brash is the non-driven

end of the brush. The idler end allows free rotational movement of the brush,

2}
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while supporting it sufficiently to provide down pressure for cleaning the tloor.
The idler end can be supported by covers 216A and 2168 (not shown) that are
advantageously removable n order to service brushes 214A and 2148 relatively
casily, but needs to lock into place during operation. Brushes 214A and 2148

5 are enclosed on the top and sides by a weldment, called a scrub deck 42, Thig
weldment bas openings at both ends for a brush drive motor, ¢.g., self~contained
drive mechainsms 44 A and 448 and idler end covers 216A an 216B.

Typically, n the past, the idler end cover was mounted to the deck with

tabs and a threaded knob. This required the cover to be moved around to hine ap

10 the tabs, then the cover to be shid i, hooking the tabs on the deck. The stud that
the threaded knob was on would then be shd into a notch on the deck and
tightened down.

The present inventors have developed a new design wherein the knob is
replaced with draw latch 218 for casier assembly, and incorporated guide tabs

15 220A and 2208 into cover 216A to locate cover 216A relative to deck 42 during
assembly. The idler end cover 216A can be incorporated into an assembly
mchuding shaft 222, seal 223, brush lug 224 and cap 226, Brush lug 224 mounts
on shaft 222 uasing shaft 227, which is captured in socket 229 in the casting for
cover 216A. Lug 224 rides within a recess in cover 216A such that lug 224

20 provides a sealing mechanism. For example, cleaning fluid must travel past the
intertace between lug 224 and cover 2164, back along socket 229 and then past
seal 223 before encountering shaft 222 and any bearings provided therem. Cap
226 can snap into cover 2 16A to conceal and protect the end of shaft 222, but
can be easily taken off to remove shaft 222 and other components.

25 Cover 216A can have angled tabs 228A and 228B at bottom edge 230 to
center cover 216A in opening 231 in the bottom edge of deck 42 In particelar,
opening 231 includes angled surfaces 232A and 2328 (FIG. 12C) that engage
with angled tabs 228A and 228B. Tabs 220A and 220B are disposed oppostic
angled tabs 228 A and 228B to form first and second side channels, respectively

30 toreceive a botiom cdge of deck 42. Tabs 220A and 220B can thus also slide
around the bottom edge of deck 42 1o keep cover 216A from moving up or inthe
direction of the axis of brush 214A.

The top of cover 216A can also have angled tab 236 with groove 238 and

hook 240, As such, cover 216A can define bottom edge 230 that can be flat. a
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top portion having angled tab 236 and side portions connecting bottom edge 230
and angled tab 236. Base 241 of draw latch 218 can be mounted on flange 242
of deck 42 at the same angle as tab 236, Draw arm 244 can engage an underside
of tab 236 at hook 240. Draw latch 218 can operate i a conventional manner,

5 such as by having swing body 246 pinned to base 241 at a first end and pinned to
draw arm 244 at a second end. As such, finger tab 248 can be rotated down,
away from flange 242, to allow draw latch 218 to fit under hook 240 and can
then be rotated up, toward flange 242, to tightly pull cover 216A up and mto
opening 231 in deck 42, with draw arm 244 laying flush in groove 238

10 The angles of tabs 228 A and 2288 can help keep cover 216A clean and
functioning properly. Tabs 228A and 223B also open to the outside, preventing

debris from collecting therein.

FIGS. 134 and 138 — Self-Contained Cylindrical Drive End

15 The motors that drive the cvlindrical brushes have been mounted directly
to the scrub deck in the past. The lug that interfaced the brush was also
previousty mounted to the scrub deck. The lug was connected to the motor
using a belt.

The present inventors have  developed a new design that includes self-

20 contained drive mechanism 44 A that can mount to scrub deck 42, with motor
250 and lug 252 mounting to it. This allowes the mechanical drive mechanism
44A to be assembled independently of scrub deck 42, Belt 260 can be contained
and protected within sclf-contained drive mechansim 44A. Self-contained drive
mechanism 44A can then be mounted to scrub deck 42, This allows parts 1o be

25 removed from scrub deck 42 and serviced on a bench where it 1s easier to access
the components.

FIGS. 13A and 13B show self-contained drive mechanism 44A having
housing 254 to which both motor 250 and tug 252 can be mounted. Housing 254
can be a single or monohthic pigce, such as a casting with removable cover 256,

30 Ascanbe seen in Fi(G. 13B, self-contained drive mechanism 44A can also

include gasket 258, belt 260, sheave 262, sheave 264, seal 265, and dler shaft

266,

Cover 256 can be coupled to housing 254 using fastencrs 267 to, among

other things conceal and protect belt 260 within housing 254, Motor 250 can be

23
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mouned to housing 254 using fasteners 268 such that a drive shaft (not shown)
of motor 250 extends through opening 270 within housing 254, Drive
mechanism 44A can be mounted to deck 42 also using suitable fasteners, as
mdicated i FIG. i1

5 Sheave 264 can be attached to the drive shaft and secured using a
fastener. idier shaft 266 can be nserted into socket 272 such that shaft 274
extends mto housing 254, Sheave 262 can be attached to shaft 274 and secured
using a fastener. Lug 252 can be posttioned around socket 272 such that shaft
276 1s inserted into a mating bore within lug 252, As sach, idler shaft 266,

160 which may include a bearing clement, can ride within socket 272 supporting
both sheave 262 and lug 252, Shafls 274 and 276 can be keyed to sheave 262
and fug 252 to promote co-rotation. Puring operation, motor 250 can turn ifs
corresponding drive shaft, which rotates sheave 264, Belt 260 can be placed
over sheave 264 and sheave 262 such that sheave 262 1s also driven m the

15 direction of the drive shaft of motor 252, Due to the ratio of the diameters of
sheave 262 and 264, sheave 262 can rotate faster than sheave 264, Sheave 262
can drve dier shaft 266, which correspondingly rotates fug 252, As shown in
FIG. 11, Tug 252 can be inserted through opening 278 n deck 42 and into socket
280 in brush 214B. Likewise, lug 224 of cover 216A can be mserted through

20 opening 231 in deck 42 and indo socket 282 in brush 214A. Lug 224 can operate
in a simitlar fashion as lug 232, except shatt 222 onlv includes a single shaft 227
for supporting tug 224 and does not inclade a second shaft for mounting to a
drive sheave. As such, opposite ends of each of cvlindrical brushes 214A and

2148 can be supported by one of hug 224 and lug 252 as described herein.

Various Notes & Examples

Example 1 can include or use subject matier sach as a skirt mechanism
for a floor scrubber configured to selectively partially guide cleaning fluid
alongside a rotary brush of the floor serubber, the skirt mechanism can comprise:

30 amount for coupling to a floor scrubber; a first arm rotatably connected {o the
mount, the first arm having a lever; a second arm rotatably connected to the
mount; a blade support rotatably connected to the first and second arms; and a
latch connecting the mount and the blade support, the latch including a slot

configured to hold the blade support relative to the mount 1o raised and lowered

24
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positions; wherein the slot 1s shaped such that the lever can be depressed to both
ratse and lower the blade support to the raised and lowered positions.

Example 2 can include, or can optionally be combined with the subject
matter of Example 1, to optionally include a slot that can comprise: an elongate
channel extending along an axis; a V-shaped notch located at an end of the
clongate channel, the V-shaped notch being offset relative to the axis; and a
notch disposed opposite the V-notch at the end of the clongate channel.

Example 3 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 1 or 2 to optionally include a
latch that can be pinned to the blade mount at the slot,

Example 4 can mnclude, or can optionally be combined with the subject
matter of one or any combination of Examples 2 or 3 to optionally include an
angle between a bottom angled surface of the V-notch and a plane extending
between a pin pinning the blade mount at the slot and a pim connecting the latch
to the blade support is in the range of approximatiey 51 degrees to
approximately 71 degrees in the raised position.

Example 5 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 1 through 5 to optionally include
a first arm that can comprise: a first portion having throagh-holes for receiveing
fasteners to connect the first arm to the mount and the blade support; and 3 jog
portion for offsetting the lever from the first portion.

Example 6 can meclude, or can optionally be combined with the subject
matter of one or any combination of Examples 1 through 5 to optionally include
a lever that can include corrugations.

Example 7 can include or use subject matter such as a skitt mechanism
for a floor scrubber configured to ginde cleaning fluid alongside a rotary brash
of the floor scrubber, the skirt mechanism can comprise: a mount for coupling to
a floor scrubber; a first arm rotatably connected to the mount; a second arm
rotatably connected to the mount; a blade support rotatably connected to the first
and second arms; a clip pioned to the blade mount at a notched channel; a first
spring connecting the first arm to the ¢lip to cause rotation of the first arm; and a

second spring connecting the second arm to the blade mount to cause rotation of

the second arm.
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Example § can include, or can optionally be combined with the subject
matter of Example 7, to optionally include a notched channel that can be shaped
to allow the chip to remain in first and second positions relative o the blade
mount wherein distances between the chip and the first arm are different i the

5 first and second posttions to adjust tension in the first spring.

Example 9 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 7 or 8 to optionally include a
noiched channel that can comprise: an elongate channel extending along an axis;
and an arcaate notch located at an end of the elongate channel.

10 Example 10 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 7 through 9 to optionally include
a clip that can includes a finger tab.

Example 11 can include, or can optionally be combined with the subject

matter of one or any combination of Examples 7 through 10 to optionally
15 nclude a rod that can connect the first arm and the second arm.

Example 12 can inchude or use subject matter such as a floor scrubber
machine that can comprise: a chassis; a set of wheels connected to the chassis; a
motor mounted on the chassis and connected 1o the set of wheels to provide
propulsion for the floor scrubber machine; and a throttle device for controlling

20 the motor, the throttle device that can comprise: an acceleration pedal that can
corpnse: a first end pivotable proximate the chassis to control a speed of the
motor; and a second end dispacable relative to the chasssis via rotation of the
first end; and a button mounted to the acceleration pedal proximate the second

end to control forward and backward rotation of the motor.

b2
N

Example 13 can include, or can optionally be combined with the subject
matter of Example 12, to optionally inchude a first end that can be linged at the
chassis.

Example 14 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 12 or 13 to optionally include a
30 second end of the acceleration pedal that can include a lobe and the bution is
located on the lobe.

Example 15 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 12 through 14 to optionally

include a button that can include a first swiich.
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Example 16 can mclude, or can optionally be combined with the subject
matter of one or any combination of Examples 12 through 15 to optionally
mclude a first switch that can be selected trom the group consisting of: a double
pull switch, a proximity switch, a pressure sensor switch, and a photo switch.

5 Example 17 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 12 through 16 to optionally
mclude an acceleration pedal that can have a first resistance regquired to be
overcome to rotate the acceleration pedal; and a button that can have a second
resistance required to be overcome to depress the button; wherein the first

10 resistance is greater than the second resistance.

Example 18 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 12 through 17 to optionally
inchude a second switch that can be connecied to the acceleration pedal to
control the speed based on a position of the acceleration pedal over a range of

15 wmotion; and a control panel that can be connected to the motor, the first switch
and the second switch; wherein the control panel can rescale output of the
second switch across the range of motion.

Example 19 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 12 through 18 to optionally

20 include a control pancl that can himit a signal sent from the second switch to the
maotor.

Example 20 can wnclude, or can optionally be combined with the subject
matter of one or any combination of Examples 12 through 19 to optionally

include a first swiich that can be deactivated if the second switch is first

]

5 activated.

Example 21 can include or use subject matter such as a squecgee system
for a floor scrubber, the squecgee system can comprise: an elongate mounting
plate for connecting to a floor scrubber, the clongate mounting plate comprising
a rear edge and first and second wings disposed at opposite end portions of the

30 rear edge; a frame plate compnsing first and second hangers disposed between
ends of the frame plate, the first and second hangers configured to engage the
first and second wings, respectively; and a wiper blade mounted to the frame

plate; wherein first and second engagements between the first wing and the first
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hanger and the second wing and the second hanger, respectively, define fulcrum
points for rotation of the frame plate relative to the elongate mounting point.

Example 22 can include, or can optionally be combined with the subject
matter of Example 21, to optionally include a first engagement that can define a

5 first fulcrum point when the second engagement becomes separated, and the
second engagement that can define a second fulcrum point when the first
engagement becomes separated.

Example 23 can mnclude, or can optionally be combined with the subject
matter of one or any combination of Examples 21 or 22 to optionally include an

10 clongate mounting plate that can inchude tapered cdges to guide the first and
second hangers onto the first and second wings.

Example 24 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 21 through 23 to optionally
mclude tapered edges that can center the frame plate relative to the clongate

15 mounting plate.

Example 25 can include, or can optionally be combined with the subject
matter of one or any combination of Exaraples 21 through 24 to optionally
mclude first and second fasteners mounted to the frame plate; and first and
second ports on the clongate mounting plate to receive the first and second

20 f{asteners, respectively.

Example 26 can mclude, or can optionallv be combined with the subject
matter of one or any combination of Examples 21 through 25 to optionally
mnclude first and second handles that can extend from the first and second

hangers, respectivelv, wherein the first and sccond handles can be located along

b2
N

a center of gravity of the frame plate such that the frame plate rests horizontally
when sepported only by the first and second handles.

Example 27 can include or use subject matter such as a scrub deck
assembly tor a floor scrubber, the scrub deck can comprise: a deck body having
an outer surface and an inner surface; a motor moeonted o the outer surface of
30 the deck body, the motor having a drve shaft extending through the deck body
to the inner surface; first and sccond ports i the deck body located equidistant
from the drive shaft; and a first alignment mechanism that can comprising: a tirst
bracket mounted to the outer surface of the deck body: first and second arms

rotatably extending from the first bracket opposite the cuter surface of the deck
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body; and first and second alignment posts extending from the first and second
arms, respectively; wherein the first and sceond arms locate the fivst and second
alignment posts with the first and second ports, respectively.

Example 28 can include, or can optionally be combined with the subject
matter of Example 27, to optionally include a brash mounted to the drive shaft,
the brush can have an outer diameter, wherein the first and second ports are
disposed along the outer diameter.

Example 29 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 27 or 28 to optionally include an
alignment mechanism that can further comprise a handle connected to the first
and second arms for rotating the first and second arms.

Example 30 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 27 through 29 to optionally
nclude and alignment mechanism that can further comprise a spring to bias the
first and second arms away from the outer surface of the deck body such that the
first and second alignment posts are retracted from the first and sccond ports,
respectively.

Example 31 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 27 through 30 to optionally
nchude third and fourth ports in the deck body; and a second alignment
mechanism mounted to the deck body, the second alignment mechanism can
comprise: a second bracket mounted to the cuter surface of the deck body; third
and fourth arms rotatably extending from the second bracket opposite the cuter
surface of the deck body; and third and fourth alignment posts extending from
the third and fourth arms, respectivelyv; wherein the third and fourth arms locate
the third and fourth alignment posts with the third and fourth ports, respectively;
wherein an axis extending through the third and fourth potts is non-paralie] to an
axis extending through the first and second ports.

Example 32 can include or use subject matter such as an idler end brush
cover for a scrubber deck of a floor scrubber, the idler end brush cover can
comprise: a cover body that can comprise: a flat lower edge; an upper pottion;
and first and second side portions connecting the flat lower edge and the upper
portion; first and second angled notch surfaces located in the first and second

side portions at opposite ends of the flat lower edge; and first and second tabs
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extending from the cover body opposite the first and second angled notch
surfaces to form first and second channels, respectively, in the first and second
side portions.

Example 33 can include, or can optionally be combined with the subject
matter of Example 32, to optionally inchude a serob deck having a bottom edge
with an opening for receiving the cover body, the opening having angled
surfaces configured to mate with the first and second angled noteh surfaces when
the bottom edge is disposed m the first and second channels.

Example 34 can include, or can optionally be combined with the subject
matter of one or any combination of Exaroples 32 or 33 to optionally include an
angled tab located on the upper portion, the angled tab can comprise: a groove;
and a hook facing the flat lower edge.

Example 35 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 32 through 34 to optionally
nclude a latch mechanism mounted to the scrub deck, the latch mechamism can
have a draw arm configured to connect to the hook and lay 1n the groove.

Example 36 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 32 through 33 to optionally
include a socket extending from the cover body; a shaft disposed in the socket;
and a lug that receives the shaft and the socket such that the shafi is scaled
between the lug and the cover body.

Example 37 can include or use subject matter such as a self-contained
drive mechanism for a floor scrubber, the self-contained drive mechanism can
comprise: a housing comprising a first opening and a second opening; a motor
coupled to the first opening such that a drive shaft of the motor extends into the
housing; an wdler shaft disposed in the second opening; a lug coupled to a first
end of the idler shaft outside the housing; a first sheave connected to the drive
shaft inside the housing; a second sheave connecied to the idler shaft inside the
housing; and a belt connecting the first sheave and the second sheave.

Example 3% can inchude, or can optionally be combined with the subject
matter of Example 37, to optionally include a cover that can be connected to the
housing to conceal the belt 1n the housing, the cover having first and second

openings to access the first and second sheaves, respectively.
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Example 39 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 37 or 38 to optionally include a
second opening that can includes a socket into which the idler shaft is disposed
and around which the lug s disposed.

Example 40 can include, or can optionally be combined with the subject
matter of one or any combination of Examples 37 through 39 to optionally
nclude a seal disposed between the idler shaft and the lug inside the socket.

Each of these non-limiting exaroples can stand on its own, or can be
combined in various permutations or combinations with one or more of the other
examples.

The above detailed description includes references to the accompanying
drawings, which form a part of the detailed description. The drawings show, by
way of illustration, specific embodiments in which the invention can be
practiced. These embodiments are also referred to herein as “examples.” Such
examples can melude elements m addition to those shown or deseribed.
However, the present inventors also contemplate examples in which only those
clements shown or described are provided. Morcover, the present inventors also
contemplate examples using any combination or permutation of those elements
shown or described {or one or more aspects thereof), either with respect to a
particelar example {or one or more aspects thereot), or with respect to other
examples {or one or more aspects thercof) shown or described herein.

In the event of inconsistent usages between this docoment and any
documents so mcorporated by reference, the usage in this document controls.

In this document, the terms “a” or “an” arc used, as is common in patent
documents, to inciude one or more than one, independent of any other instances
or usages of “at least one™ or “one or more.” In this document, the term “or” is
used to refer to a nonexclusive or, such that A or B” includes “A but not B.” “B
but not A,” and “A and B,” unless otherwise mdicated. In thus document, the
terms “including” and “in which™ are used as the plain-English equivalents of
the respective terms “comprising” and “wherein.” Also, in the following claims,
the terms “including” and “comprising” are open-~cnded, that is, a system,
device, article, composition, formulation, or process that mcludes clements in
addition to those listed after such a term in a claim are still deemed to fall within

the scope of that claim. Moreover, in the following clamms, the terms “first,”
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“second,” and “third,” etc. are used merely as labels, and are not mtended to
mmpose numerical reqairements on their objects.

The above description is intended to be thustrative, and not restrictive.
For example, the above-described exampies {or one or more aspects thereof)
may be used in combination with each other. Other embodiments can be used,
such as by one of ordinary skill in the art upon revigwing the above description.
The Abstract is provided to allow the reader to quickly ascertain the nature of the
technical disclosure. It is submitied with the understanding that it will not be
used to interpret or limit the scope or meaning of the clamms. Also, in the above
Detailed Description, various features may be grouped together to streamdine the
disclosure. This should not be interpreted as intending that an unclaimed
disclosed feature 13 essential to any claim. Rather, mventive subject matter may
e in kess than all featares of a particular disclosed embodiment. Thus, the
following claims are hereby incorporated nto the Detailed Descrption as
examples or embodiments, with each claim standing on its own as a separate
embodiment, and it is contemplated that such embodiments can be combined
with cach other in various combinations or pernutations. The scope of the
mvention should be determined with reference to the appended claims, along

with the full scope of equivalents to which sach claims are entitled.
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THE CLAIMED INVENTION IS:

1. A skirt mechanism for a floor scrubber configured to selectively partially
guide cleaning fluid alongside a rotary brush of the floor scrubber, the skirt
mechanism comprising:
a mount for coupling to a floor serubber;
a first arm rotatably connected to the mount, the first amm having a lever;
a second arm rotatably connected to the mount;
a blade support rotatably connected to the first and second arms; and
a latch connecting the mount and the blade support, the laich including a
stot configured to hold the blade support relative to the mount in
raised and lowered positions;
wherein the siot is shaped such that the lever can be depressed to both
raise and lower the blade support to the raised and lowered

positions.

2. The skirt mechanism of claim 1, wherein the slot compnses:
an elongate channel extending along an axis;
a V-shaped notch located at an end of the elongate channgl, the V-shaped
notch being offset relative to the axis; and

a notch disposed opposite the V-notch at the end of the clongate chaonel.

3

The skirt mechanism of any one of claims 1 or 2, wherein the latch is

pinned to the blade mount at the slot.

4. The skirt mechanism of claim 3, wheremn:
an angle between a bottom angled surface of the V-notch and a plane
extending between a pin pioning the blade mount atthe slotand a
pin connecting the latch to the blade support is in the range of
approximatley 51 degreces to approximately 71 degrees in the

raised position.

33
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The skirt mechanism of claim 4, wherein the first arm comprises:
a first portion having through-holes for receiveing fasteners to connect
the first arm to the mount and the blade support; and

a jog portion for offsetting the lever from the first porfion.

6. The skirt mechanism of claim |, wherein the lever includes corrugations.

7. A skirt mechanism for a floor scrubber configured to guide cleaning fluid
alongside a rotary brush of the floor scrubber, the skirt mechanism comprising:
10 a mount for coupling to a floor scrubber;
a first arm rotatably connecied to the mount;
a second arm rotatably connected to the mount;
a blade support rotatably connected to the first and second arms;
a clip pinned to the blade mount at a notched channel;
I35 a first spring connecting the first arm to the clip to cause rotation of the
first arm: and
a second spring connecting the second arm to the blade mount to cause

rotation of the second arm.

20 8. The skirt mechanism of claim 7, wherein the notched chanoel is shaped
to allow the clip to remain in first and second positions relative to the blade
mount wherein distances between the clip and the first arm are different in the

first and sccond positions to adjust tension in the first spring,.

b2
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9. The skirt mechanism of any one of claims 7 or 8, wheremn the notched
channel comprises:
an clongate channel extending along an axis; and

an arcuate notch located at an end of the clongate chamnel.

36 10, The skirt mechamism of claim 7, wheren the clip includes a finger tab.

i1 The skirt mechanism of claim 7, further comprising a rod connecting the

first arm and the second arm.
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12. A tloor scrubber machine comprising:
a chassis;
a set of wheels connected to the chassis;
a motor mounted on the chassis and connected to the set of wheels to
provide propulsion for the floor serubber machine; and
a throttle device for controtling the motor, the throtile device comprising;
an acceleration pedal comprising:
a first end pivotable proxamate the chassis to control a
speed of the motor; and
a second end dispacable relative to the chassis via rotation
of the first end; and
a button mounted to the acceleration pedal proximate the second

end to control forward and backward rotation of the

motor.
13. The floor scrubber machine of claim 12, whergin the first end 1s hinged at
the chassis.
14, The floor scrubber machine of any one of claims 12 or 13, wherien the

second end of the acceleration pedal includes a lobe and the button is located on

the lobe.

15. The floor scrubber machine of clam 12, wherein the button includes a

first switch.

16. The floor sonubber machine of claim 15, wherein the first switch is
selected from the group cousisting of: a double pull switch, a proxamity switch, a

pressure sensor swiich, and a photo switch.
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17 ¢ floor scrubber machme of ¢laim 12, whercin:
the acceleration pedal hags a first resistance required to be overcome to
rotate the acceleration pedal; and
the button has a second resistance required to be overcome to depress the
button;

wherein the first resistance is greater than the second resistance.

18. ¢ floor scrubber machine of claim 15, further comprising:

a second switch connected to the acceleration pedal to control the speed
based on a position of the acceleration pedal over a range of
motion; and

a control panel connected to the motor, the first switch and the second
switch;

wherein the control panel can rescale output of the second switch across

the range of motion.

19, The floor scrubber of claim 18, wherein the control panel can limita

signaj sent from the second swiich to the motor.

20.  The floor scrubber of any one of claims 18 or 19, wherein the first switch

is deactivated if the second switch is first activated.

21, A squecgee system for a floor scrubber, the squecgee system comprising:

an clongate mownting plate for connecting to a floor scrubber, the
elongate mounting plate comprising a rear edge and first and
second wings disposed at opposite end portions of the rear edge;

a frame plate compiising first and sccond hangers disposed between ends
of the frame plate, the first and second hangers configured to
engage the first and second wings, respectively; and

a wiper blade mounted to the frame plate;

wherein first and sccond cngagements between the first wing and the first
hanger and the second wing and the second hanger, respectively,
define fuleram points for rotation of the frame plate relative to the

clongate mounting point.

36
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22 The squeegee system of claim 21, wheremn the first engagement defines a
first fuleram point when the second engagement becomes separated, and the
second engagement defines a second fulerum point when the first engagement

becomes separated.

23.  The squeegee system of any one of claims 21 or 22, wherein the elongate
mounting plate includes tapered edges to guide the first and second hangers onto

the first and second wings.

24, The squecgee svstem of claim 23, whercin the tapered cdges conter the

&

frame plate relative to the elongate mounting plate.

25.  The squeegee sysiem of claim 21, further comprising:
first and second fasteners mounted to the frame plate; and
first and second ports on the elongate mounting plate to receive the first

and sccond fasteners, respectively.

2]

26.  The squeegee system of claim 21, further comprising first ad second

I

handles extending from the first and second hangers, respectively, wherein the
first and second handles are located along a center of gravity of the frame plate
such that the frame plate rests horizontally when supported only by the first and

second handles.

27. A scrub deck assembly for a floor scrubber, the scrub deck comprising:

a deck body having an outer surface and an ner surface;

a motor mounied to the outer surface of the deck body, the motor having
a drive shaft extending through the deck body to the inner
surface;

first and second ports in the deck body located equidistant from the dnive
shaft; and

a first alignment mechanism comprising:
a tirst bracket mounted to the outer surface of the deck body:;
first and second arms rotatably extending from the first bracket

opposite the outer surface of the deck body; and



WO 2016/197035 PCT/US2016/035877

first and second alignment posts extending from the first and
second arms, respectively;

wherein the first and second arms locate the first and second
alignment posts with the first and second ports,

5 respectively.

28, The scrub deck assembly of claim 27, further comprising a brush
mounted to the drive shafl, the brush having an outer diameter, wherem the first
and second ports are disposed along the outer diameter,

10
29 The scrub deck assembly of any one of claims 27 or 28, wherein the
alignment mechanism further comprises a handle connected to the first and

second arms for rotating the first and second arms.

15 30, The scrub deck assembly of claim 27, wherein the alignment mechanism
further comprises a spring to bias the first and second arms away from the outer
surface of the deck body such that the first and second alignment posts are

retracted from the first and second ports, respectively.

20 31, The scrub deck assembly of claim 27, further comprising:
third and fourth ports in the deck body; and
a second alignment mechaniam mouonted to the deck body, the second
alignment mechanism comprising:

a second bracket mounted to the outer surface of the deck body;

b2
N

third and fourth arms rotatably extending from the second bracket
opposite the outer surface of the deck body; and

third and fourth alignment posts extending from the third and
fourth arms, respectively;

wherein the third and fourth arms locate the third and fourth

30 alignment posts with the third and fourth ports,

respectively;
wherein an axis extending through the third and fourth ports is non-

paraliel to an axis extending through the first and second ports.
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32, An idler end brush cover for a scrubber deck of a floor scrubber, the idler
end brash cover comprising:
a cover body comprising;
a tlat lower edge;
5 an wpper portion; and
first and second side portions connecting the flat lower edge and
the upper portion;
first and second angled notch surfaces located in the first and second side
portions at opposite ends of the flat lower edge; and
16 first and sccond tabs extending from the cover body opposite the first and
second angled notch surfaces to form first and second channels,

respectively, in the first and second side portions.

33, The dler end brush cover of claim 32, further comprising a scrub deck
15  having a bottom edge with an opening for receiving the cover body, the opening
having angled surfaces configured to mate with the first and second angled notch

surfaces when the bottom edge is disposed in the first and second channels.

34, The idler end brush cover of any one of claims 32 or 33, further
20 comprising an angled tab located on the upper portion, the angled tab
comprising:
a groove; and

a hook facing the flat lower cdge.

25 35 Thedler end brush cover of claim 34, further compngsing a late
mechanism mounted to the scrub deck, the laich mechanism having a draw arm
configured to connect to the hook and lay in the groove.

36. The wdler end brush cover of claim 32, further comprising:

36 a socket extending from the cover body,

a shaft disposed 1n the socket; and
a lug that receives the shaft and the socket such that the shaft 15 seale

between the lug and the cover body.
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37, A self-contamed drive mechanism for a floor scrubber, the self-contamed
drive mechanism comprising:
a housing comprising a first opening and a second opening;
a motor coupled to the first opening such that a drive shaft of the motor
5 extends into the housing;
an wdier shaft disposed in the second opening;
a lug coupled to a first end of the idier shaft outside the housing;
a first sheave connected to the drive shaft inside the housing;
a second sheave connected to the idler shaft inside the housing; and

10 a belt connecting the first sheave and the second sheave.

38. The self-contained drive mechanism of claim 37, firther comprising a
cover connected to the housing to conceal the belt in the bousing, the cover
having first and second openings to access the first and second sheaves,

15 respectively.
39, The self-contaimed drive mechanism of any onc of claims 37 or 38,
wherein the second opening mncludes a socket into which the idler shaft is

disposed and around which the lug is disposed.

40.  The self-contained drive mechanism of claim 39, further comprising a

seal disposed between the idier shaft and the lug 1nside the socket.

40
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This International Searching Authority found multiple inventions in this international application, as follows:
See supplemental page

1 [:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:] As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. K{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
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Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US2016/035877

Continued from Box No. lll Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group |, claims 1-11 are drawn to a skirt mechanism.

Group Il, claims 12-20 are drawn to a floor scrubber machine.

Group I, claims 21-26 are drawn to a squeegee system.

Group IV, claims 27-31 are drawn to a scrub deck assembly.

Group V, claims 32-36 are drawn to an idler end brush cover.

Group VI, claims 37-40 are drawn to a self-contained drive mechanism.

The inventions listed in Groups |-V do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The special technical features of Group |, a skirt mechanism configured to selectively partially guide cleaning fluid alongside a rotary
brush of a floor scrubber, the skirt mechanism comprising a mount for coupling to a floor scrubber, a first arm rotatably connected to the
mount, the first arm having a lever, a second arm rotatably connected to the mount, and a blade support rotatably connected to the first
and second arms, are not present in Groups II-VI; the special technical features of Group |1, a floor scrubber machine comprising a
chassis, a set of wheels connected to the chassis, a throttle device for controlling a motor, the throttle device comprising an acceleration
pedal comprising a first end pivotable proximate the chassis to control a speed of the motor, and a second end dispacable relative to the
chassis via rotation of the first end, and a button mounted to the acceleration pedal proximate the second end to control forward and
backward rotation of the motor, are not present in Groups |, l1I-VI; the special technical features of Group lll, a squeegee system
comprising an elongate mounting plate the elongate mounting plate comprising a rear edge and first and second wings disposed at
opposite end portions of the rear edge, a frame plate comprising first and second hangers disposed between ends of the frame plats, the
first and second hangers configured to engage the first and second wings, respectively, and a wiper blade mounted to the frame plate,
wherein first and second engagements between the first wing and the first hanger and the second wing and the second hanger,
respectively, define fulcrum points for rotation of the frame plate relative to the elongate mounting point, are not present in Groups I-11,
1V-VI; the special technical features of Group IV, a scrub deck assembly comprising a deck body having an outer surface and an inner
surface first and second ports in the deck body located equidistant from a drive shaft, and a first alignment mechanism comprising a first
bracket mounted to the outer surface of the deck body, first and second arms rotatably extending from the first bracket opposite the
outer surface of the deck body, and first and second alignment posts extending from the first and second arms, respectively, wherein the
first and second arms locate the first and second alignment posts with the first and second ports, respsctively, are not present in Groups
I-Ill, V-VI; the special technical features of Group V, an idler end brush cover comprising a cover body comprising a flat lower edge, an
upper portion, and first and second side portions connecting the flat lower edge and the upper portion, first and second angled notch
surfaces located in the first and second side portions at opposite ends of the flat lower edge, and first and second tabs extending from
the cover body opposite the first and second angled notch surfaces to form first and second channels, respectively, in the first and
second side portions, are not present in Groups I-IV, VI; and, the special technical features of Group VI, a self-contained drive
mechanism comprising a housing comprising a first opening and a second opening, an idler shaft disposed in the second opening, a lug
coupled to a first end of the idler shaft outside the housing, a first sheave connected to the drive shaft inside the housing, a,second
sheave connected to the idler shaft inside the housing, and a belt connecting the first sheave and the second sheave, are not present in
Groups |-V. .

Groups |-Vl share the technical features of a floor scrubber. However, these shared technical features do not represent a contribution
over the prior art. Specifically, US 3,344,455 A to Pauler et al. teaches of a floor scrubber (Col. 1, Lns. 8-12 regarding floor and rug
cleaning...rotary scrubbing and polishing apparatus).

Groups I, IV, VI share the technical features of a motor. However, these shared technical features do not represent a contribution over
the prior art. Specifically, US 3,344,455 A to Pauler et al. teaches of a motor (19, Fig. 1; Col. 2, Lns. 27-30 regarding the portion 19
houses an electric motor).

Groups IV, VI share the technical features of a motor coupled to an opening such that a drive shaft of the motor extends into a housing.
However, these shared technical features do not represent a contribution over the prior art. Specifically, US 3,344,455 A to Pauler et al.
teaches of a motor (19, Fig. 1; Col. 2, Lns. 27-30 regarding the portion 19 houses an electric motor) coupled to an opening (upper
opening in body portion 16, Fig. 1) such that a drive shaft (drive shaft 20, Fig. 1) of the motor extends into a housing (body portion 16,
Fig. 1; Col. 2, Lns. 27-30 regarding the portion 19 houses an electric motor (not shown) having a vertically disposed output or drive shaft
20 extending downwardly from said motor into the hollow part of the body portion 16) .

Since none of the special technical features of the Groups 1-VI inventions are found in more than one of the inventions, unity is lacking.

Form PCT/ISA/210 (extra sheet) (January 2015)



	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 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - wo-search-report
	Page 63 - wo-search-report
	Page 64 - wo-search-report

