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(57) Abrége/Abstract:

A self-propelled upright vacuum cleaner is provided having a lower portion and an upright handle portion pivotally attached to
the floor engaging portion for a pivotal motion between an upright storage position and a pivotal operating position. A drive
wheel mounted to the floor engaging portion. A transmission operatively connected to the drive wheel and a motor drivingly
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(57) Abréege(suite)/Abstract(continued):

connected to the transmission for driving the drive wheel in forward and reverse. A transmission actuator arm pivotally mounted
to the floor engaging portion adjacent to the transmission for pivotal motion about a pivot axis located at a central portion of the
actuator arm. A manual actuator mounted to the handle portion. The manual actuator is operatively connected to the actuator
arm, whereby when an operator actuates the manual actuator actuator arm pivots in first and second directions, respectively,
from a neutral position, such that the actuator arm actuates the transmission to place the transmission in forward and reverse,
respectively. First and second cams extend from the handle portion and are located to engage the actuator arm at two locations
spaced to either side of the pivot axis of the actuator arm when the handle Is raised to the upright storage position, whereby the
cams place and lock the actuator arm in the neutral position when the handle portion Is pivoted to the upright storage position.
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ABSTRACT OF THE INVENTION

A self-proﬁelled upright vacuum cleaner is provided having a lower portion
and an upright handle portion ﬁivotally attached to the floor engaging portion for a
pivotal motion between an upright storage position and a pivotal operating position.
A dnive wheel mounted to the floor engaging portion. A transmission operatively
connected to the drive wheel and a motor drivingly connected to the transmission for
dnving the drive wheel in forward and reverse. A transmission actuator arm pivotally
mounted to the floor engaging portion adjacent to the transmission for pivotal motion
about a p1vot axis located at a central portion of the actuator arm. A manual actuator
mounted to the handle portion. The manual actuator is operatively connected to the
actuator arm, whereby when an operator actuates the manual actuator actuator arm
pivots in first and second directions, respectively, from a neutral position, such that
the actuator arm actuates the transmission to place the transmission in forward and
reverse, respectively. First and second cams extend from the handle portion and are
located to engage the actuator arm at two locations spaced to either side of the pivot
axis of the actuator arm when the handle is raised to the upright storage position,
whereby the cams place and lock the actuator arm in the neutral position when the

handle portion 1s pivoted to the upright storage position.
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TRANSMISSION NEUTRAL LC J ARRANGEMENT
FOR A SELF-PROPELLED VACUUM CLEANER

BACKGROUND OF THE INVENTION
Fiel Inventi

This invention pertains to self-propelled upright vacuum cleaners.
More specifically, this invention pertains to a novel transmission neutral locking
structure for automatically placing and locking the transmission on a self-propelled
upright vacuum cleaner in its neutral position when the handle or bag housing portion
of the cleaner is placed in its upright storage position.

This invention also pertains to an upright vacuum cleaner having a
structure for automatically engaging and rotating the agitator when the bag housing
1s located in a generally inclined operating position and automatically disengaging and
stopping rotation of the agitator when the bag housing is located in the upright storage
position, which structure may also be manually actuated to maintain disengagement
of the agitator for cleaning bare floors.

Description of Related Prior A

It 1s known in the prior art to provide an upright vacuum cleaner with
a transmission in the foot or lower floor engaging portion of the cleaner and a
transmission actuator member mounted to the foot adjacent to the transmission. A
Bowden cable typically extends from the actuator on the foot to a hand grip that is
reciprocally mounted for rectilinear motion to the top of the bag housing or handle

portion of the cleaner. In order to prevent accidental engagement of the transmission

when the bag housing is in the upright storage position, it is also known to provide a
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member on the lower end of the bag housing or handle portion of the vacuum cleaner
that will engage ;hc transmission actuator, or actuate a member on the foot that
engages the transmission actuator, and thereby place and lock the transmission
actuator in its neutral position. Thus, if an operator were to accidentally bump the
hand érip while the cleaner's bag housing is in the upright storage position and the
motor is running, the trapsmission is prevented from being engaged and the cleaner
is prevented from accidentally propelling itself across the floor and causing an
accident. Such transmission neutral locking;rrangements for self-propelled upnight
vacuum cleaners are disclpsed in U.S. Patent Nos. 4,766,640; 4,347,643 and
4,249,281.

It is also known to place the transmission actuator on the lower end of
the bag housing such that the actuator engages and actuates the transmission when the
bag housing is in its inclined operating position and does not engage the transmission
when the bag housing is in its upright storage position. When the transmission is not
being engaged by the actuator, the transmission is self-biased into an idling neutral
position. An example of this type of self-propelled vacuum cleaner can be found in
U.S. Patent No. 3,618,687.

As disclosed in commonly owned U.S. Pafent No. 5,537,712,

issued to Weber on July 23, 1996, 1t 1s known to

engage an agitator by pressing an idler pulley on a pivotal idler arm against the
agitator drive belt, thereby placing the. agitator drive belt under tension and
transferring power to the agitator. It is also known to automatically engage and

disengage the agitator as the handle portion of the cleaner is raised and lowered by
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providing a protrusion or cam on the bag housing that contacts and pivots the idler
arm to hift the idler pulley out of engagement with the agitator drive belt. The

| United Siates' Patent No. 5,537 ,712,' 1ssued to Webér on July 23, 1996, does not, however,
disclose a means for shutting the agitator off for cleaning bare floors.
JMMARY OF THE INVENTIO!

It is a further object of the present invention to provide an improved
transmission neutral locking arrangcrﬁent for self-propelled upright vacuum cleaners
that automatically places and locks the transmission in a neutral position when the
handle or bag housing portion of the vacuum cleaner 1s placed in it's upright latched
storage position.

It is a further object of the present invention to provide an improved
transmission neutral locking arrangement for self-propelled upright vacuum cleaners
that automatically places and locks the transmission in a neutral position when the

“handle or bag housing portion of the vacuum cleaner is placed in its upright latched
storage position and releases the transmission from the locked neutral position when
the handle portion of the cleaner is inclined to it's operating position.

It is still a further object of the present invention to provide an
improved mechanism for automatically activating and de-activating the agitator in a
self-propelled upright vacuum cleaner, as the handle portion of the cleaner is moved
from the upright storage to the inclined operating position and back again.

[t is yet another object of the present invention to provide such an

automatic agitator drive mechanism with a means for manually setting the cleaner in

an agitator-off mode for cleaning bare floors.

3
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These and other objects of the present invention are achieved by the
present invention? which provides a vacuum cleaner comprising a floor engaging
portion; a handle portion pivotally mounted to said floor engaging portion for pivotal
motion relative said floor engaging portion between a generally upright storage
position and an inclined pivotal operating position; an agitator rotatably mounted to
said floor engaging portion; a motor having an output shaft; at least one belt
extending from said output shaft to said agitator for selectively drivingly connecting
said motor to said agitator; a idler arm pivotally mounted to said floor engaging
portion for pivotal motion between an agitator-on position in which the idler arm
engages said belt, thereby placing said belt under tension whereby said belt drives said
agitator, and an agitator-off position in which said idler arm does not engage said belt,
thereby placing said belt in a slack condition whereby said belt does not drive said
agitator; a spring mounted between said floor engaging portion and said idler arm for
biasing said 1dler arm into said agitator-on position; a tab protruding from said handle
portion such that said tab 1) engages said idler arm when said handle portion is pivoted
into said storage position and thereby pivots said idler arm into said agitator-off
position and i1) moves out of engagement with said idler arm when said handle portion
1s pivoted to said operating position such that said spring pivots said idler arm into
said agitator-on position; and means for selectively placing said belt under tension for

selectively driving the agitator.
The present invention further provides a self-propelled upright vacuum
cleaner having a floor engaging portion and a generally upright handle portion

pivotally attached to said floor engaging portion for a pivotal motion between a
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generally upright storage position and a pivotal inclined operating position, at least
one floor engaging drive wheel mounted to and extending out a lower surface of said
floor engaging portion, a transmission operatively connected to said drive wheel and
a motor drivingly connected to said transmission for selectively driving said drive
wheel in forward and reverse, wherein the improvement comprises: a transmission
actuator arm pivotally mounted to said floor engaging portion adjacent to said
transmission for pivotal motion about a pivot axis located generally at a central
portion of said actuator arm, a manual actuator mounted to said handle portion, said
manual actuator being operatively connected to the actuator arm such that when an
operator actuates said manual actuator the force is transmitted from said manual
actuator to said actuator arm to selectively pivot said actuator arm in first and second
directions, respectively, from a neutral position such that said actuator arm actuates
said transmission to place the transmission in forward and reverse, respectively; and
first and second rigid protrusions extend from said handle portion and are located to
engage said actuator arm at two locations spaced to either side of said pivot axis of
said actuator arm when said handle is raised to said upright storage position, whereby
said first and second protrusions place and lock said actuator arm in said neutral
position when said handle portion 1s pivoted to said upright storage position.
BE b RIPTION OF THE DRAWII
A preferred embodiment of the present invention will now be

described, by way of example, with reference to the accompanying drawings, of

which:
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Figure 1 is a diagrammatic perspective view of a self-propelled upright
vacuum cleaner according to the present invention;

Figures 2 and 3 are partial perspective views of the self-propelled
upright vacuum cleaner shown in Figure 1 with the hood or housing on the lower
portion of the cleaner removed; Figure 2 illustrates the cleaner with the bag housing
in the upright storage position and Figure 3 illustrates the cleaner with the bag housing
in the inclined operating position;

Figure 4 is a partialtop plan view of the foot portion of the vacuum
cleaner with the hood removed;

Figure 5 1s a partially broken away cross-sectional view taken along
ltne V-V 1n figure 4 with the bag housing in the upright storage position; and

Figure 6 is a cross-sectional view taken along line VI-VI in figure 4

with the bag housing in the inclined operating position.

DETAILED D RIPTION OF THE INVENTIC

D -~ . B —

A self-propelled upright vacuum cleaner 2 according to a preferred
embodiment of the present invention is diagrammatically illustrated by way of
example in Figure 1. The cleaner includes a foot or lower floor engaging portion 4
and an upper portion or bag housing 6 pivotally mounted to the lower portion in a
conventional manner for pivotal motion from a generally upright latched storage
position, illustrated in Figure 1, to a generally inclined operating position, not shown.
A manually actuated height adjustment knob 8 and a manually actuated agitator shut-

off knob 10 are mounted to the foot. Rear support wheels 11 (only on of which is

TR AL A A’ SV, bbby © 4.
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visible in figure 1) and drive wheels 12 cooperate to support the cleaner on a floor
surface. The drive wheels are selectively dniven in forward and reverse by a
transmission 14.

The details of the height adjustment mechanism do not form a part of
the present invention and are therefore not described in detail herein. However, a
suitablé height adjustment mechanism for use with a self-pmpelléd upright vacuum

cleaner according to the present invention is disclosed in U.S. Patent No. 4,171,554.

A hand grip 16 is mounted to a top of the bag housing 6 for hmited
reciprocal rectilinear motion relative to the bag housing as indicated by arrow H in
Figure 1. The hand 2rip is connected to the transmission 14 via a Bowden tyi)e
control cable 18 in order to enable the transmission to be automatically actuated to

drive the cleaner in forward and reverse as an operator respectively pushes and pulls

on the hand grip.

The details of the transmission do not form a part of the present
:nvention and are therefore not disclosed in detail herein. However, a suitable
transmission for use with a self-propelled upright vacuum cleaner according to the
~ present invention is disclosed in expired U.S. Patent No. 3,581,591." '

Likewise, the details of the

reciprocating hand grip do not form a part of the present invention and are therefore

ot described in detail herein. Suitable hand grips for use with a self-propelled upright
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vacuum cleaner according to the present invention are disclosed in U.S. Patent Nos.

3,618,687 and 5,339,916.

Referring now to Figure 2, the transmission 14 is mounted to the front

edge of a main frame or carriage 20 and the pair of dnve wheels 12 (only one of
which is visible in figure 2) are mounted to the transmission's output shaft (not shown
in Figure 2). The drive wheels are located toward the front of the carriage 20, the
support wheels 11 are located to the rear of the carriage and the bag housing 6-1s
pivotally mounted to the carriage between the drive wheels and the support wheels,
such that the support wheels and the drive wheels cooperate to support the weight of
‘ the cleaner on a floor surface.

A transmission actuator arm 22 is pivotally mounted on a mounting
post 24 extending up from the carriage 20 adjacent to the transmission 14. A clutch
engaging member 26 is mounted on the actuator arm. A lower end of the control
cable 18 is attached to the actuator arm 22 at a location spaced from the mounting post
24. A lower end of the control cable's sheath 19 is affixed to the carriage 20 on a
support column 28 that is preferably integrally molded into the carriage. The support
column may alternatively be molded into the transmission housing. When an operator
pushes on the hand grip 16, the control cable pivots the actuatér arm in a first direction
about the mounting post, such that the clutch engaging member 26 engages the
forward drive clutch 27 of the transmission for propelling the cleaner forward across
the floor. Likewise, when an operator pulls on the hand grip, the control cable pivots

the actuator arm in a second, opposite direction about the mounting post, such that the

8
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clutch engaging member engages the reverse drive clutch 29 of the transmission for
propelling the cleaner backward across the floor. When the hand grip is not being
manipulated by an'operator, the transmission remains in a relaxed neutral position in
which neither clutch is engaged and the actuator arm is located in a neutral position
substantially parallel to the input shaft of the transmission, as shown in Figure 2.
First and second cams 30 and 32 (best seen in Figure 3) are defined by bumps
formed on the lower end of the bag housing 6 (best seen in Figure 3). The first and
second cams are positioned on the bag housing such that, when the bag housing is in
the upright storage position, the cams engage the actuator arm 22 at two locations
spaced to either side of the actuator arm mounting post 24, such that the cams position
and lock the actuator arm in the neutral position as illustrated in Figure 2. When the
bag housing 1s pivoted from the storage position to the inclined operating position, as
illustrated 1n Figure 3, the first and second cams 30 and 32 move up out of
engagement with the actuator arm 22, such that the actuator arm is free to pivot about
the mounting post 24 and actuate the transmission 14. Lower surfaces 34 and 36 of
the first and second cams are inclined, so that as the first and second cams engage the
actuator arm when the bag housing 6 is pivoted from the inclined operating position
iHlustrated 1n Figure 3 to the upright storage position illustrated in Figure 2, the
inclined lower surfaces 34 and 36 of the first and second cams contact the actuator
arm 22 and cammuingly pivot the actuator arm into the neutral position. With this
construction, the actuator arm is placed and securely locked on the neutral position by
the first and second cams when the bag housing is placed in the upright storage

position and accidental engagement of the transmission is prevented.
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Referring now to figures 5 and 6, the lower end of the bag housing 6

defines a motor housing 38 enclosing an electric motor 40 for powering the cleaner.
A drnive belt 42 e.xtends from the motor's output shaft 43 to a first pulley 44 (not
shown in Figure 6) fixed on the input shaft 46 of the power drive transmission 14. An

agitator belt 48 extends ﬁ'om a second pulley 50 (shown in ghost in Figure 5) fixedon
the transmission input shaft to a third pulley 52 integrally formed on the agitator 54.
The second pulley preferably has a smaller diameter than the first pulley and the third
pulley preferably has a diameter that is equal to the diameter of the second pulley,
thereby creating a speed reduction from the first pulley to the third pulley. The second
and third pulleys each preferably have a diameter of 1.5 inches and the first pulley
preferably has a diameter of 2.36 inches.

The agitator belt 48 has a length that is greater than the distance
between the second pulley SO and the agitator 54, such that there is slack in the
agitator belt as illustrated in Figure 5. In order to engage the agitator, an idler pulley
56 is mounted on the end _of an idler arm S8 pivotally mounted in a cradle 60
integrally molded into agitator housing 62 adjacent to the agitator belt 48. A spiral
torsion spring 64 (illustrated in Figure 2) is mounted in the cradle in compression
between the cradle and the idler arm 58. The torsion spring biases the idler 'arm In a
first direction about its pivot axis and presses the idler pulley 56 against the agitator

belt as illustrated in Figure 6, thereby placing the agitator belt under tension and

transferring power from the second pulley 50 to the agitator 54.
A protrusion or third cam 66 (not shown in figure 5) is integrally

Tolded into the motor housing 38 and is located so that as the handle portion 6 1s

10
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raised to the storage position, the protrusion 66 contacts the idler arm 58 (as seen in
Figure 2) and pivots the idler arm in a second direction about its pivot axis, opposite
the first direction, thereby moving the idler pulley 56 out of engagement with the
agitator belt 48 as illustrated in Figure 5, thereby disengaging the agitator from the
second pulley 50 and from the motor 40.

Using the idler pulley 56 to place the agitator belt 48 under tension
makes 1t possible to employ a V-belt formed of rubber reinforced with a relatively
stiff, inelastic and durable cord material to transmit power from the second pulley to
the agitator. The agitator belt has an initial circular shape or configuration. Such a
V-belt 1s durable enough to last for virtually the lifetime of the vacuum cleaner under
normal conditions, thereby significantly reducing the need to replace the agitator belt.
The drive belt 42, on the other hand, is preferably a conventional stretch belt having
a flat or rectangular shape in cross-section that is preferably formed of a relatively
elastic rubber material. The length of the drive belt 42 is less than the distance
between the motor shaft 43 and the first pulley 44, whereby the drive belt must be
stretched to be mounted between the motor shaft and the first pulley. Thus, the drive
belt 1s mounted under tension, such that the natural elasticity of the drive belt
maintains the drive belt under tension for transmitting power from the motor 40 to the
transmission 14.

The drive belt according to the present invention is less expensive and
less durable than the agitator belt. The drive belt is designed to slip on the motor's
output shaft when the agitator is accidentally stalled. Thus, the drive belt serves as an

overload clutch that allows the motor to continue to rotate when the agitator stalls,

11
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thereby preventing the motor from being stalled and burning out. As a result of its
less durable nature and its function as an overload clutch, the drive belt will likely
require replacement during the lifetime of the vacuum cleaner under normal operating
conditions. As discussed above, the agitator belt is designed to last considerably
longer than the dnive belt. Therefore, the second pulley 50 is located on the
transmission input shaft inside of the first pulley 44, so that the agitator belt 48 does
not have to be removed 1n order to replace the drive belt 42.

Still referning to figures S and 6, lower and upper belt guides 68 and
70 are molded 1nto a bottom plate 72 and into a top plate 74 of the agitator housing
62. The lower belt guide 68 formed in the bottom plate is a vertical wall having an
inclined top surface or edge that lies adjacent and generally parallel to a lower expanse
76 of the agitator belt 48. A similar wall 70 having a lower edge that lies adjacent to
an upper expanse 78 of the agitator belt and a nib 80 (not shown in Figure 5) having
a lower end adjacent to the upper expanse of the agitator belt are molded into the top
plate. The bottom plate and the top plate cooperate to define a semi-cylindrical
chamber having an inner peripheral surface 82 that closely surrounds the outer
peripheral surface of the agitator belt where the agitator belt is wrapped around the
third pulley 52 formed on the agitator 54.

When the idler pulley 56 is moved away from the agitator belt 48, the
natural stiffness and resiliency of the agitator belt causes the upper 78 and lower 76
expanses of the agitator belt to bow radially outwardly toward the agitator belts initial
circular shape. Since further outward bowing of the upper and lower expanses of the

agitator belt 1s prevented by the belt guides 68 and 70, the upper and lower expanses

12
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of the agitator belt are maintained in a substantially straight planar configuration. As
the upper expanse 78 of the agitator belt straightens, the ends of the agitator belt, i.e.
where the agitatof belt 1s wrapped around the second 50 and the third 52 pulleys,
move away from each other. Since the end of the agitator belt wrapped around the
third pulley 52 is prevented from moving away from the third pulley by the close
proximity of the inner peripheral surface 82 of the annular chamber defined by the top
plate 74 and the bottom plate 72 of the agitator housing, the end of the agitator belt
wrapped around the second pulley 52 moves away from the second pulley as
tllustrated in Figure 5. Thus, the agitator belt 48 is lifted clear of the second pulley.
It 1s critical that the agitator belt be lifted from the second pulley rather than the third
pulley, because the second pulley is continuously driven by the motor via the drive
belt 42. If the agitator belt were to remain in contact with the second pulley when not
under tension, the agitator belt would slip on the second pulley, and the resulting
friction would damage both the agitator belt and the second pulley.

In a preferred embodiment of the present invention, when the idler
pulley 56 is located in the agitator-off position, as illustrated in F 1gure 5, the outer
peripheral surface of the idler pulley is substantially tangent to a plane extending from
the lower surface of the upper belt guide 70 and the lower edge of the nb 80. Thus,
the idler pulley cooperates with the upper belt guide and with the rib in preventing the
upper expanse 78 of the agitator belt from bowing outward when the idler pulley is
moved to the agitator-off position.

Referring again to Figures 2 and 3, the agitator shut-off knob 10 is

mounted to the hood (not shown in Figures 2 and 3 ) on a slide 84 for reciprocal

13
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movement between an agitator-on position illustrated in Figure 3 to an agitator-off
position illustrated in Figure 2. A finger 86 extends out from an end of the slide
adjacent to the agitator belt 48 and extends toward the agitator belt. When cleaning
carpeted floors, the agitator shut-off knob is located in the agitator-on position, so that
the agitator 1s driven for agitating the carpet in a conventional manner. When it is
destred to clean bare floors, the bag housing 6 is first pivoted into the latched storage
position in which the idler pulley 56 is disengaged from the agitator belt 48 and the
agitator 1s off, as illustrated in Figure 2. The operator then slides the agitator shut-off
knob 10 to the right, as viewed in Figures 2 and 3, into the agitatof-off position
llustrated in Figure 2. When the agitator shut-off knob is in the agitator-off position,
the finger 86 extends under the idler arm 58. When the operator subsequently inclines
the bag housing into the operating position for cleaning the floor, the finger 86 retains
the 1dler arm 1n the disengaged position, such that the agitator remains disengaged.

It will be appreciated that a manual agitator shut-off knob with a finger
according to the present invention could be used in a non-propelled upright vacuum
cleaner having an automatically actuated belt tensioning idler pulley, such as the
cleaner disclosed in previously mentioned U.S. Patent no. 5,527,712, in order to
provide such a cleaner with an agitator-off bare floor cleaning mode of operation.

It will further be appreciated that any suitable control link may be
substituted for the disclosed the Bowden control cable without departing from the
scope of the present invention. For example, a flexible strap, a rigid link or a system
of ngid links may be substituted for the control cable. Similarly, a drive belt has been

disclosed for drnivingly connecting the motor to the transmission. One of skill in the

14
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art will also recognize that the transmission may alternatively be connected to the

motor by any suitable drive train, such as a gear train for example.

The present invention has been described above using a preferred
embodiment by way of example only. Obvious modifications within the scope of the
present invention will become apparent to one of ordinary skill upon reading the
above description and viewing the appended drawings. The present invention
described above and as claimed in the appended claims is intended to include all such

obvious modifications within the scope of the present invention.

15
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What 1s claimed 1is:

1. A selt-propelled upright vacuum cleaner having a floor engaging
portion and a geﬁerally upright handle portion pivotally attached to said floor
engaging portion for a pivotal motion between a generally upright storage position and
a pivotal inclined operating position, at least one floor engaging drive wheel mounted
to and extending out a lower surface of said floor engaging portion, a transmission
operatively connected to said drive wheel and a motor drivingly connected to said
transmission for selectively driving said drive wheel in forward and reverse, wherein
the improvement comprises:

a transmission actuator arm pivotally mounted to said floor engaging
portion adjacent to said transmission for pivotal motion about a pivot axis located
generally at a central portion of said actuator arm, a manual actuator mounted to said
handle portion, said manual actuator being operatively connected to the actuator arm
such that when an operator actuates said manual actuator the force is transmitted from
sald manual actuator to said actuator arm to selectively pivot said actuator arm in first
and second directions, respectively, from a neutral position such that said actuator arm
actuates said transmission to place the transmission in forward and reverse,
respectively; and

first and second rigid protrusions extend from said handle portion and
are located to engage said actuator arm at two locations spaced to either side of said

pivot axis of said actuator arm when said handle is raised to said upright storage

16
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position, whereby said first and second protrusions place and lock said actuator arm
In said neutral position when said handle portion is pivoted to said upright storage
position.

2. A self-propelled vacuum cleaner according to claim 1, wherein said
first and second protrusions are located such that said first and second protrusions
move out of engagement with said actuator arm when said handle is pivoted to said
operating position, whereby said actuator arm is free to move in said first and second
directions.

3. A self-propelled vacuum cleaner according to claim 1, wherein a
lower surface of said first and second protrusions are chamfered, whereby as said
handle 1s pivoted from said operating position into said storage position, said inclined
lower surfaces contact and cammingly place said actuator arm in said neutral position.

4. A self-propelled vacuum cleaner according to claim 1, wherein said
motor includes an output shaft;

sald transmission includes an input shafi;

said floor engaging portion Includes an agitator chamber that defines

a downward facing suction opening, an agitator is rotationally mounted in said agitator

chamber and has bristles that extend through said suction opening for agitating a floor

surface; and

said motor output shaft is drivingly connected to said transmission

input shaft via a dnve belt, and said agitator is drivingly connected to said

transmission input shaft via an agitator belt.

17
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5. A selt-propelled vacuum cleaner according to claim 4, wherein said
drive belt is a stretch belt that is mounted under tension between said motor output
shaft and said transmission input shaft.

0. A self-propelled vacuum cleaner according to claim 5, wherein said
agitator belt 1s a non-stretch belt that has an effective length that is greater than a
distance between the transmission input shaft and the agitator, such that the agitator
belt 1s mounted between the agitator and the transmission input shaft in a slack
condition; and

further comprising a means for selectively placing said agitator belt
under tenston for selectively driving the agitator.

7. A self-propelled vacuum cleaner according to claim 6, wherein said
means for selectively placing said agitator belt under tension comprises:

an 1dler arm pivotally mounted to said floor engaging portion for
pivotal motion about an idler axis, an idler pulley rotatably mounted on a first end of
said idler arm at a location spaced from said idler axis, and a spring mounted between
said 1dler arm and said floor engaging portion that biases said idler arm in a first
direction about said idler axis into an agitator-on position in which said idler pulley
1s pressed against said agitator belt at a location between said transmission input shaft
and said agitator, whereby said idler pulley places said agitator belt under tension for

"~
drivingly connecting said agitator to said transmission input shaft and said agitator is

rotated by said motor.
8. A self-propelled vacuum cleaner according to claim 7, wherein said

means for selectively placing said agitator belt under tension further comprises:
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a cam protruding from a lower end of said handle portion;

wherein said cam 1s sized and located such that (a) when the handie
portion is placed in said storage position, said cam contacts said idler arm at a location
spaced from said 1dler axis, whereby said cam pivots said idler arm in a second
direction about said idler axis, opposite said first direction, into an agitator-off
position in which said agitator belt is in a slack condition and said agitator is not
driven; and (b) when said handle portion is inclined into a pivotal inclined operating
position, said cam moves out of engagement with said idler arm, whereby said spring
pivots said 1dler arm 1n said first direction such that said idler pulley places said
agitator belt under tension and said agitator is rotated by said motor.

9. A self-propelled vacuum cleaner according to claim 8, further
comprising a means for selectively maintaining said idler arm in said agitator-off
position when said handle portion is inclined to said operating position.

10. A self-propelled vacuum cleaner according to claim 9, wherein
said means for selectively maintaining said idler arm in said agitator-off position
comprises a manually actuated agitator shut-off knob slidably mounted to said floor
engaging portion for selective movement between an agitator-on position and an
agitator-off position, said agitator shut-off knob having a finger extending therefrom
toward said agitator belt; and

wherein said finger is sized and located such that (a) when said handle
portion 1s 1n said storage position and said agitator shut-off knob is placed in said
agitator-off position, said finger extends into a position immediately adjacent said

idler arm such that when said handle portion is inclined into said operating position,
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said finger contacts said idler arm blocking motion of said idler arm in said first
direction and thereby prevents the idler pulley from being pressed against said agitator
belt, whereby said'agitator belt remains in a slack condition, and (b) when said shut-
off knob is placed in said agitator-on position, said finger is moved clear of said idler
arm, such that when said handle portion is inclined into said operating position said
idler arm 1s free to pivot in said first direction and said idler pulley is pressed against
said agitator belt placing said agitator belt under tension.

1. A selt-propelled vacuum cleaner according to claim 10, wherein
said floor engaging portion further comprises an omamental hood and said agitator
shut-off knob is slidably mounted to said hood.

12. A self-propelled vacuum cleaner according to claim 8, wherein
said 1dler arm has a second end opposite said first end, said idler axis is located
between said first and second ends of said idler arm; and

said cam contacts said second end of said idler arm when said handle
1s moved to said storage position.

13. A self-propelled vacuum cleaner according to claim 1, wherein
said transmisston includes an output shaft and said at least one drive wheel is affixed
to said transmission output shaft.

14. A self-propelled vacuum cleaner according to claim 6, wherein
said agitator belt 1s mounted to said transmission input shaft inside of said drive belt.

15. A self-propelled vacuum cleaner according to claim 6, further
comprising first and second belt guides in the floor engaging portion respectively

located immediately adjacent to a first expanse of said agitator belt, between said
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transmission input shaft and said agitator, and a second expanse of said agitator belt,

between said transmission input shaft and said agitator, said first and second belt
guides being located such that when said idler arm is pivoted in said second direction,
said first and second expanses of said agitator belt moves radially outward until the
agitator belt contacts said belt guides.

16. A self-propelled vacuum cleaner according to claim 15, wherein
said agitator belt is looped around said agitator and a portion of an inner peripheral
surface of said agitator chamber located opposite said agitator belt i1s located
immediately adjacent an outer peripheral surface of said agitator belt, whereby said
portion of said inner peripheral surface of said agitator chamber cooperates with said
first and second belt guides to cause said agitator belt to moved away from said

transmission input shaft when said agitator belt is in said slack condition.

21



CA

02265406 1999-03-17

Vgt stttV iSRRI « SARAR AN PR DA PR AR A S A o ot




CA 02265406 1999-03-17

2 (Wal\Y , i} 44
R A%yvif‘”“’ﬁ”’.ﬁw

aisllva
) "2\




s A M h e vwu |

.. CA

02265406 1999-03-17..........




A 02265406 1999-03-17

- ‘1- L : N . . . . - - ’- *y - . ' . . . - Yy 2
N S A R s, o WP D IR N T T PR T TN L G TN AT TR 7S T R b S N, VIR IR S v w el »
‘e N - .. o ' : - '™ 4 ' ' .

e b S S 4TS 7 e e . Yy o e - ke .o o el o i il ik 4o ey 8 s, e st A AR T RAERY . AR St o S PO s 7 v - 4 Pt 7 VY TN USSR RS e i el o0t -G e



CA 02265406 1999-03-17
4 - . - -
§ i - . v-_ o - g e Ly - FE—— " P . - ) )
e . . . e v b ox I P S e T A N L R T ey '."'. TR VL S Py (T \ . 0 - 44 . P D N T e P S,
* o LT B . u‘.‘f‘ .".. '!n' ‘e '\.‘ .o ‘- "% ‘-\'- '.:1...‘ L‘l-’- ~. . '. ' ,‘ ' * t *e .. ! " s' e .\ S, .' . - 1 “ . -

w .h " e - ---'w..{\, - t"'tl‘ 'i‘- ' *

-16.-6







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	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 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - abstract drawing

