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(54) FLOOR TREATMENT MACHINE

(567)  The presentinvention concerns the field of floor
treatment machines such as scrubbers, finishers or pol-
ishers. Floor scrubbers typically have rotating work
heads equipped with bristles for working the floor to re-
move dirt. The invention provides a hand-guided floor
treatment machine comprising a handle portion (41) con-
nected to a base portion (11), which base portion is pro-
vided with a rotatable generally disc-shaped floor-facing
work head (4) having a substantially vertical axis of ro-

tation (V), the machine being provided with drive means
(15) for rotatably driving the work head, wherein the ro-
tational axis of the work head is slightly tilted away from
the vertical in a direction which has a transverse compo-
nent and a rearward component so that the work head
is biased into contact with the floor in a region rearwardly
and to one side of the work head, whereby in use rotation
of the work head through the biased region provides pro-
pulsion predominantly in a forward direction.
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Description

[0001] The presentinvention concerns the field of floor
treatment machines such as scrubbers, finishers or pol-
ishers. Floor scrubbers typically have rotating work
heads equipped with bristles for working the floor to re-
move dirt. Finishers may have stiffer bristles with which
to pare down a floor surface, such as a wooden surface.
Polishers are typically equipped with relatively soft clean-
ing pads for polishing floor surfaces such as varnished
wooden, polymer (e.g. linoleum) or concrete / ceramic
surfaces. The treatment process may be assisted by the
deposition of liquids, lubricants, pastes or polishes on
the floor surface to be treated. A vacuum suction device
may be included in the machine and used to entrain and
convey used fluid from the floor surface for collection in
a waste tank.

[0002] The present invention in particular concerns
treatment machines having floor-facing generally disc
shaped work heads. These work heads typically have a
vertical axis of rotation. Where there are two work heads,
they are typically arranged to be counter-rotating so as
to balance any tendency for generating torque reaction
which results in a net force parallel to the floor, causing
unintended travel or drift of the machine during operation.
One example of a hand-guided machine having counter-
rotating balanced work heads is described in
US8887348B2 (2014). This machine is entirely support-
ed by the two work heads and is easy to move over a
surface being scrubbed, but is prone to drift or wander if
the work head axes are not precisely vertical or if any
asymmetries between brushes arise, such as in brush
wear or slight variations in the respective axes or rotation.
US9826874B2 discloses a similar hand-guided machine
having a base portion or deck supported by two counter-
rotating work heads. However, in this case the work
heads have axes of rotation that are deliberately inclined
slightly from the vertical so as to be convergentin a trans-
verse direction. In other words, the two side by side work
heads when viewed from the front exhibit a dihedral effect
in the rotational planes. So, the work heads have slightly
lifted transverse outer edge regions and correspondingly
depressed inter transverse inner edge regions (i.e. atthe
juxtaposed 3 and 9 O’clock regions of the work heads,
where 12 O’clock is the working travel direction of the
machine). Because the friction of the work head brushes
is higher in the depressed inner edge regions, a linear
propulsion effect arises in a working direction perpendic-
ularto the transverse direction, when the inner depressed
brush regions are both moving backwards when rotating.
A problem arises in that while the central adjacent regions
of the work heads tend to exhibit enhanced clean-
ing/brushing due to the increased frictional pressure
which arises, whereas the outer regions exert less pres-
sure on the floor and therefore have a reduced cleaning
or polishing effect. This affects the cleaning efficiency
and increases work time for a cleaning task.

[0003] The twin-work head machines of the type de-
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scribed above are complicated and relatively costly to
manufacture. They typically have dual work-heads with
two electric motors with reduction gearboxes and large
batteries to provide adequate power. The present appli-
cants have noted a desire in the market for cheaper, sim-
pler machines which have a good self-propulsive effect
for ease of use, but which have reduced complexity. This
applies especially in the scrubber-drier market which is
displacing standard floor mopping in commercial clean-
ing.

[0004] GB1202369 (published 1970) discloses a hand
guided floor treatment machine which is provided with a
single disc-shaped work head which has a substantially
vertical axis of rotation. There is a pivotably mounted rear
facing two-part handle portion with a T-bar for a user to
grasp. By twisting the T-bar the pressure of respective
left and right sides of the work head may be tilted so as
to provide a differential contact pressure on the floor
brush, which causes a reaction which drives the machine
forwards or backwards, depending upon the applied twist
direction and work head rotation direction. A problem with
this arrangement is that the differential pressure exerted
by handle-twisting means that one side of the machine
has reduced cleaning effect, which may even cease com-
pletely. This can prolong scrubbing tasks, requiring sec-
ond passes and thus more working time.

[0005] The present invention seeks to ameliorate one
or more of the aforementioned problems and provide a
cleaning machine which is less complex and provides
excellent cleaning, whilst also providing self-propulsion
to assist the user.

[0006] Accordingtoone aspectofthe presentinvention
there is provided a hand-guided floor treatment machine
comprising a handle portion connected to a base portion,
which base portion is provided with a rotatable generally
disc-shaped floor-facing work head having a substantial-
ly vertical axis of rotation, the machine being provided
with drive means for rotatably driving the work head,
wherein the rotational axis of the work head is tilted slight-
ly away from the vertical. The tiltis preferably in adirection
which has a transverse component so as to provide a
machine forward propulsive effect. There may also be a
rearward tilt component so that the work head is biased
into enhanced contact with the floor in a region rearwardly
and to one side of the work head. In use rotation of the
work head through the biased region provides propulsion
predominantly in a forward direction. The rearward tilt
increases floor contact pressure on a rear end region of
the rotating work head (and the associated agitation sur-
face, such as floor-facing bristles). This helps counter-
act the reduced contact biasing arising from the trans-
verse tilt, so that contact pressure (and cleaning effect)
is better maintained across the full span of the work head.
Also, any cleaning liquid applied under the work head
tends to be retained as the machine moves forwards,
rather than being left behind on the path swept by the
machine.

[0007] Instead of rearward tilt the vertical axis of rota-
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tion may have a forward tilt, which increases pressure in
a front region of the work head, providing enhanced
cleaning pressure in thatregion. The tilt applied may com-
prise combined transverse and backwards/rearwards
components so as to achieve a desired propulsion direc-
tion, or to limit or remove net propulsion of the machine,
so as to make the machine progress easier to control by
reducing or cancelling torque rection to the rotation action
of the single work head.

[0008] The combination of applied rear and transverse
tilt components makes it possible to provide agood clean-
ing effect in machines which only have a single-floor fac-
ing work head. So, the machine preferably only has a
single work head. There may also be only a single drive
motor.

[0009] The work head may be carried underneath a
deck portion of the base portion. The deck portion com-
prises a generally planar arrangement in the form of a
horizontal tray or framework or tub. The deck portion may
support the drive motor of the drive means. An output
rotor of the motor may feed into an associated transmis-
sion unit. The transmission unit typically has an output
shaft which carries a work head hub or chuck. The trans-
mission unitusually provides arotational speed reduction
down to arotational cycle which is suitable for floor treat-
ment, such as scrubbing in some preferred embodi-
ments. The shaft which drives the hub is typically sub-
stantially vertical in orientation so as to take a floor-facing
work head with underlying agitation surface (typically an
annular scrubbing brush). The tilt is in this case applied
to the drive shaft for the hub. The motor can be oriented
vertically - in series with the transmission - or transverse-
ly, in which case a worm gear may be entered into the
transmission unit. The transverse arrangement allows for
a low-profile base portion, the better to fit under furniture
or other obstructions on the floor surface during cleaning.
[0010] Alternatively, an output rotor of the motor may
be directly attached to the work head hub, optionally via
a drive shaft, and without an intervening transmission
unit. This direct drive configuration is less complex and
potentially more reliable and less noisy. The motor rotor
does however stand upwards (in the absence of other
measures), creating a higher base portion.

[0011] The work head tilt may be achieved in several
ways, some of which are described herein. In a preferred
arrangement the tilt is achieved by tilting away from the
vertical of the motor output rotor (with hub). By ’vertical’
we mean a plumb line when the machine is square-on
to the floor. In another arrangement the transmission unit
output shaft (with hub) is tilted away from the vertical.
[0012] Alternatively, the tilting of the output shaft may
be achieved by fixing a transmission unit in a tilted dis-
position with respect to the deck portion upon which the
transmission unit. The transmission unit may be tilted by
means of one or more spacer elements disposed be-
tween the transmission unit and the deck portion. The
spacer may be a washer or a wedge, or a variable thick-
ness gasket. For example, the transmission unit may
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have four corners, each with a bolt for holding the unit
onto the deck. The spacer may be interposed between
the transmission unit and the deck portion so as to tilt the
transmission unit with respect to the deck unit. Bolt may
pass through the spacer to stably locate it in position.
[0013] In another arrangement suitable for direct drive
motors, the motor output rotor may be tilted away from
the vertical by means of one or more spacer elements.
In this case the spacer or spacers may be disposed be-
tween a mounting (bracket or flange) for the motor and
the deck portion upon which the motor is mounted. As
before, a mounting bolt may pass through the spacer.
[0014] The hub unit may be mounted on the output
rotor, and a hub is typically attached to the free end of
the output rotor. The hub (usually comprising a chuck)
has attached thereto a disc-shaped work head.

[0015] In use, the work head faces the floor. The floor-
facing surface may be provided with an array of bristles
to form a scrubbing brush. Alternatively, the floor facing
surface may be provided with a polishing pad, or a more
aggressive treatment surface, such as wire bristles. It will
be understood that the tilting of the output rotor or shaft
also tilts the hub and associated work head. In this way
the hub becomes inclined with respect to the underlying
floor.

[0016] Another way of induing work head tilt is to have
a floating work head and motor / transmission assembly
which is suspended from the deck portion. Biasing means
may be applied between the floating work head and mo-
tor/transmission assembly and the deck portion so that
the assembly as a unit tilts to provide a tilted work head.
[0017] The work head is preferably oriented so as to
have an axis of rotation that exhibits a transverse tilt of
1 to 3, more preferably 1.5 to 2.0 degrees, from the ver-
tical axis V in the transverse direction (negative X), as
shown in figure 4.

[0018] The work head is preferably oriented so as to
have an axis of rotation that exhibits a rearwards tilt of 1
to 3, more preferably 1.5 to 2.0 degrees, from the vertical
axis V, in the negative Z direction, as shown in figure 3.
[0019] The degree of tilt selected may require a certain
amount of experimentation to get optimum performance,
and may be tailored to specific work head brush stiffness,
rotational speed, floor roughness, or the presence or ab-
sence of any cleaning liquid or lubricant applied. Gener-
ally speaking, the backwards tilt provides more uniform
cleaning/scrubbing/polishing effect, whereas the trans-
verse tilt provides a propulsive effect. The amount of
transverse tilt should be sufficient to produce the desired
propulsive effect or assistance to the user. The amount
of rearwards tilt should be consistent with an effective
cleaning performance. Alternatively, forwards tilt may be
applied, if an enhanced front region cleaning effect is
required.

[0020] The work head may be oriented so as to have
an axis of rotation that exhibits a forwards tilt of 1 to 3,
more preferably 1.5 to 2.0 degrees, from the vertical axis
V, in the positive Z direction.
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[0021] The rearward tilt is especially useful where the
machineis a scrubber-drier and includes a cleaning liquid
deposition device. The compressed rear bristles of the
work head prevent the liquid from immediately passing
out from under the machine, as serve to keep a volume
of liquid constrained ahead of the rear bristles.

[0022] The base portion is preferably provided with
wheel means to enable translational motion of the ma-
chine over the floor surface during operation. The wheels
means may comprise or more wheels or rollers, but could
include caterpillar tracks, or skids. In some embodiments
there is one wheel or roller, but preferably there is a pair
of transversely spaced apart wheels. The wheel means
helps the user guide the machine in a preferred direction
(usually the working direction), especially when the wheel
or wheels rotate around a fixed transverse axis of rota-
tion, so as to provide directional stability. As such the
wheel(s) may be termed guide wheel or wheels. The tilt
of the work head tends to induce a curved forward drive
direction, as shown in figure 6, so the wheels help the
user to counter-act this by yaw steering in the opposite
direction. The wheels also share the machine weight,
which makes the machine easier to manipulate and steer
during use.

[0023] Thewheelmeans maycomprise asingle central
wheel or roller, or two transversely spaced apart wheels
or rollers. Other configurations are possible.

[0024] Inause configuration, the weight ofthe machine
is preferably shared by the wheel means and the work
head. The wheels means are preferably disposed at a
rear region of the base portion, and the work head is
preferably disposed at a front region of the base portion.
[0025] The machine may be configured as a wetscrub-
ber with scrubbing brush attachments provided on an
underside of each work head, a cleaning liquid reservoir,
a cleaning liquid dispenser provided in advance of, or
under, the work head. In this way a cleaning liquid may
be applied to the floor to assist in the scrubbing action
by dissolving or entreating dirt.

[0026] The machine may further comprise a suction
squeegee device for collecting liquid-entrained dirt and
configured to be trailed behind the work head. This is
used to lift used cleaning liquid and dirt from the floor. A
waste liquid tank may be provided within the machine,
or remotely (in either case connected by a suction con-
duit). Preferably the waste tank is adjacent the cleaning
liquid reservoir.

[0027] Suitable treatment surfaces include scrubbing
brushes, typically comprising bristles arranged in an an-
nular array around a central drive shaft chuck engage-
ment. In this case the pressure applied to the rear of the
work heads acts to retain cleaning liquid introduced into
the work head within the annular brush rather than allow-
ing it to escape immediately via the bristles. This reduces
the amount of cleaning liquid required during a cleaning
task. This is especially useful in wet scrubber driers such
as described hereinafter.

[0028] Although scrubbing is a preferred treatment,
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polishing pads may be used, or more aggressive surfac-
es treatments such as wire or stiff brushes or grinding or
sanding surfaces.

[0029] In a preferred aspect of the invention the work
head is carried underneath a deck portion of the machine.
The deck portion may be used to support various other
components of the machine, such as motors, transmis-
sions, batteries, suction turbines.

[0030] Following is a description by way of example
only and with reference to the figures of the drawings of
one mode for putting the present invention into effect.
[0031] In the drawings:

Figure 1is a three quarter perspective view of a floor
scrubber-dryer machine in accordance with the
present invention.

Figure 2 is a side view of the configuration of the
machine of figure 1 shown on a floor surface.

Figure 3 is a side view of the base portion of the
machine, with housing removed to show internal
components, with defined Y and Z spatial directions,
and a work head axis of rotation which is tilted from
the vertical in the -Z direction.

Figure 4 is a front view of the base portion of figure
3, with defined X and Y directions, the and a work
head tilted from the vertical in the -X direction.

Figure 5 is a three quarter perspective view from
above of the base portion of the machine, with de-
fined X, Y and Z directions.

Figure 6is an underside plan view of the base portion
of the machine.

Figure 7 is a side view of the scrubber drying ma-
chine, tilted back so as to lift the work head and base
portion away from the floor, rotated about the rear
wheels of the machine.

Figure 8 shows an alternative embodiment of the
machine in which the squeegee suction collection is
disposed so as to trail behind the rear of the machine.

[0032] The scrubber-dryermachineinaccordance with
the invention is shown in figure 1 as 10. The machine
includes a base portion 11, comprising a motor housing
2, a disc-shaped work head 4 (best seen in figure 6) and
a squeegee suction collector 5 which has leading and
trailing curved squeegee blades 43, 44 which together
define a suction chamber therebetween. The squeegee
is collectoris disposed immediately behind the work head
and has a span which equals or exceeds the diameter
of the work head. The squeegee collector is supported
by two transversely spaced apart trailing rollers 47 (see
fig. 6), which prevent the squeegee blades from collaps-
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ing under the weight of the collector. An upper portion of
the squeegee collector is formed with a suction orifice 6
in fluid communication with a suction turbine (not shown)
and a waste liquid collection tank (not visible). The work
head has a lower side provided with an annular detach-
able brush unit 20 made up of a multitude of floor-facing
bristles for agitating the floor surface.

[0033] Inan alternative embodimentthe squeegee col-
lector is disposed behind the machine base portion, and
specifically behind the rear wheels 45, as shown on figure
8.

[0034] Thereis an upstanding elongate handle portion
41 (see fig. 6) with a cross bar 42 at an upper end region
thereof, and the usual controls such as on/off and any
work head speed control. A mid-region of the handle por-
tion carries superstructure 7 within which is provided a
cleaning liquid reservoir (not visible) and the waste liquid
collection tank. The superstructure also carries at alower
end region thereof a re-chargeable battery which serves
as a power supply.

[0035] A lower end region of the handle portion is at-
tached to the base portion via a universal joint 30. The
universal joint comprises an upper handle pivot P-P’
which permits side-to-side pivoting of the handle portion,
and a lower, transverse pivot A-A’ which permits up and
down pivoting of the handle. The user twisting the cross
bar in a clockwise or counter-clockwise direction steers
the base portion as it travels over a floor surface in a
working direction W. Rotation of the work head causes
the brushes 20 to scrub the floor. Cleaning liquid deliv-
ered to the floor in advance of the work head, or through
a hub of the work head, assists in the cleaning effect.
The dirty cleaning fluid is then collected behind work
heads by the squeegee collector and discharged into the
waste tank in the handle super structure (for subsequent
disposal).

[0036] Arearendregion ofthe base portion is provided
with two co-axially mounted wheels 45 which support the
weight of the handle portion, and the rear region of the
base portion 11. The wheels have a fixed axis of rotation,
so provide directional stability in the working direction of
use W during use, whilst permitting steering by yawing
of the base portion about the rear wheels 45.

[0037] Infigure 3 the interior or the base portion 11 and
associated components are shown. There is a substan-
tially horizontal deck portion 48. The deck carries a motor
drive unit 13. The motor drive unit comprises a generally
cylindrical upright electric motor 15. The motor rotor is
mated to a transmission unit (gearbox assembly) 16. A
driven hub 14 (figure 6) depends from an underside of
the gearbox assembly for driving the work head 4. The
gearbox has an output shaft from which the hub depends.
This output shaftis oriented so as to exhibitthe rearwards
tilt of 1.5 to 2.0 degrees from the vertical axis V, in the
negative Z direction, as shown in figure 3. The output
shaft is also oriented to give a tilt of 1.5 to 2.0 degrees
from the vertical axis V in the transverse direction nega-
tive X, as shown infigure 4. The tilting can be conveniently
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achieved by the use of spacers, washers or wedges (not
shown in the figures) disposed under one or more of the
corners 50 of the gearbox assembly housing, above the
associated deck upon which the gearbox assembly is
mounted. In this way the whole gearbox assembly is tilted
from the horizontal, producing a corresponding shift from
the vertical of the output shaft which carries the hub and
work head.

[0038] The combination of transverse tilt and back-
wards tilt of the work head produces increased pressure
on the floor surface due to the biasing of the brush bristles
in the bottom left region of the work head (as viewed in
figure 6). The cross-hatched region indicates increased
pressure due to tilting. The backwards and transverse
tilts of the brushes produces increased pressure around
the 10 o’clock to 4 o’clock positions of the work head.
The work head rotation direction (counter-clockwise in
figure 6) means that there is increased traction in the
biased region, and this produces a propulsive reaction.
The rearward tilt helps correct the propulsive thrust so
as to be substantially forwards in the working direction,
albeit with a small amount of curve which would tend to
produce a tendency to steer to the right, but which can
be easily correct by the user/operator.

[0039] The rearward biasing of the work head also
compresses the brush bristles and helps retain cleaning
liquid within the confines of the annular work head brush-
es. The biasing of course improves the agitation effect
and aids cleaning. The rearward biasing improves the
agitation effect across almost the entire span of the work
head/brush.

[0040] The handle portion is preferably connected to
the base portion by a universal joint. The universal joint
may comprise two orthogonal pivots which permit up-
down pivoting and side-to-side pivoting of the handle por-
tion. The universal joint connection is preferably disposed
at a rear end region of the base portion. This facilitates
walk-behind guiding of the machine by a user holding the
handle portion distal end region. Steering involves twist-
ing the handle portion clockwise or anti-clockwise. The
universal joint connection may be adjacent the wheel
means (when present) so that the weight of the handle
portion and any associated components is mostly taken
by the wheel means, whereas the work head takes the
weight of the motor/transmission.

[0041] In summary, the invention provides a hand-
guided floor treatment machine comprising a handle por-
tion connected to a base portion, which base portion is
provided with a rotatable generally disc-shaped floor-fac-
ing work head having a substantially vertical axis of ro-
tation, the machine being provided with drive means for
rotatably driving the work head, wherein the rotational
axis of the work head is slightly tilted away from the ver-
tical in a direction which has a transverse componentand
a rearward component so that the work head is biased
into contact with the floor in a region rearwardly and to
one side of the work head, whereby in use rotation of the
work head through the biased region provides propulsion
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predominantly in a forward direction.

Claims

A hand-guided floor treatment machine comprising
a handle portion connected to a base portion, which
base portion is provided with a rotatable generally
disc-shaped floor-facing work head having a sub-
stantially vertical axis of rotation, the machine being
provided with drive means for rotatably driving the
work head, wherein the rotational axis of the work
head is slightly tilted away from the vertical in a di-
rection which has a transverse component so that a
work head side region is biased into enhanced con-
tact with the floor so as to provide machine propul-
sion predominantly in a forward working direction,

wherein the tilt has a rearward component so
that the work head is biased into contact with
the floor in a region rearwardly and to the side
region of the work head, whereby in use rotation
of the work head through the biased region pro-
vides propulsion predominantly in a forward di-
rection, along with enhanced contact of the rear-
ward region, or

wherein the tilt has a forward component so that
the work head is biased into contact with the
floor in a region forwardly and to the side region
of the work head, whereby in use rotation of the
work head through the biased region provides
propulsion predominantly in a forward direction,
along with enhanced contact of the forward re-
gion.

A machine as claimed in claim 1 wherein the work
head is carried underneath a deck portion of the base
portion, wherein the deck portion supports one or
more drive motors.

A machine as claimed in claim 1 or 2 wherein an
output rotor of the motor feeds into an associated
transmission unit and an output shaft of the trans-
mission unit carries a work head hub, or wherein an
output rotor of the motor is directly attached to the
work head hub, optionally via a drive shaft, and with-
out an intervening transmission unit.

A machine as claimed in claim 3 wherein the work
head tilt is achieved by tilting away from the vertical
of the motor output rotor with hub, and/or the trans-
mission unit output shaft with hub.

A machine as claimed in claim 4 wherein tilting of
the output shaft is achieved by fixing a transmission
unit in a tilted disposition with respect to the deck
portion upon which the transmission unit is mounted.
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10.

1.

12.

13.

14.

15.

A machine as claimed in claim 5 wherein the trans-
mission unit is tilted by means of one or more spacer
elements disposed between the transmission unit
and the deck portion.

A machine as claimed in claim 3 wherein the motor
output rotor is tilted away from the vertical by means
of one or more spacer elements disposed between
a mounting for the motor and the deck portion upon
which the motor is mounted.

A machine as claimed in any of the preceding claims
wherein the work head is provided in a floating work
head assembly comprising the work head and motor
as a unit, the assembly being suspended from the
deck portion.

A machine as claimed in claim 8 wherein biasing
means are operative between the deck and the as-
sembly so that the assembly tilts and the work head
is biased into enhanced contact with the floor.

A machine as claimed in any of the preceding claims
wherein the base portion is provided with wheel
means to enable translational motion of the machine
over the floor surface, which wheel means may com-
prise a single central wheel or roller, or two trans-
versely spaced apart wheels or rollers.

A machine as claimed in claim 10 wherein, in a use
configuration, the weight of the machine is shared
by the wheel means and the work head or heads.

A machine as claimed in claim 10 or 11 wherein the
wheels means are disposed at a rear region of the
base portion, and the work head is disposed at a
front region of the base portion.

A machine as claimed in any preceding claims which
is configured as a scrubber drier with scrubbing
brush attachments provided on an underside of each
work head, a cleaning liquid reservoir, a cleaning
liquid dispenser provided in advance of, or under,
the work head, optionally further comprising a suc-
tion squeegee device for collecting liquid-entrained
dirt and configured to be trailed behind the work
head.

A machine as claimed in any of the preceding claims
wherein the transverse tilt is in an amount of 1 to 3
degrees, preferably 1.5 to 2.5 degrees away from
the vertical and/or the backwards/forwards tilt is in
an amount of 1 to 3 degrees, preferably 1.5 to 2.5
degrees.

A machine as claimed in any of the preceding claims
wherein the handle portion is connected to the base
portion by a universal joint, wherein the universal
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joint may comprise two orthogonal pivots which per-
mit up-down pivoting and side-to-side pivoting of the
handle portion.

A machine as claimed in claim 15 wherein the uni-
versal joint connection is disposed at a rear end re-
gion ofthe base portion so as to facilitate walk-behind
guiding of the machine by a user holding the handle
portion distal end region.

A machine as claimed in claim 16 wherein the uni-
versal joint connection is adjacent the wheel means
or incorporates the wheel means so that the weight
of the handle portion and any associated compo-
nents is mostly taken by the wheel means.
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