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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 including a
transmission operatively connected to a drive wheel and a motor drivingly connected to the transmission for driving the drive
wheel In forward and reverse. A clutch engaging member Is pivotally mounted to the floor engaging portion adjacent to the
transmission for pivotal motion about a pivot axis located generally at a forward portion of the clutch engaging member.
Operably associated with the clutch engaging member Is a transverse linking member that reciprocates from a neutral position
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n
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first and second directions In response to pivotal motion of a bottom link. The reciprocation of the transverse link selectively
oves sald clutch engaging member from a neutral position to a forward drive position and a reverse drive position. A finger link
ember carried on the housing assembly Is selectively positioned in a channel formed on the bottom link, relative to the pivotal

positioning of the housing assembly. Pivotal motion of the finger link engages the bottom link member when the housing
assembly and handle portion are In an operative Inclined position and does not engage the bottom link member when the
housing assembly and handle portion are In a storage upright position.
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ABSTRACT OF THE INVENTION

A self-propelled upright vacuum cleaner i1s 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 pivolal

- operating position including a transmission operatively connected to a dnive

wheel and a motor dnvingly connected to the transmission for driving the drive
wheel in forward and reverse. A clutch engaging member is pivotally mounted to
the floor engaging portion adjacent to the transmission for pivotal motion about a
pivot axis located generally at a forward portion of the clutch engaging member.
Operably associated with the clutch engaging member 1S a transverse linking
member that reciprocates from a neutral position in first and second directions in
response to pivotal motion of a bottom link. The reciprocation of the transverse
link selectively moves said clutch engaging member from a neutral position to a
forward drive position and a reverse drive position. A finger link member camed
on the housing assembly is selectively positioned in a channel formed on the
bottom link, relative to the pivotal posttioning of the housing assembly. Pivotal
motion of the finger link engages the bottom link member when the housing
assembly and handle portion are in an operative inclined position and does not

engage the bottom link member when the housing assembly and handle portion

. are in a storage upright position.
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HANDLE OPERATED POWER DRIVE LINK LOCKOUT

BACKGROUND OF THE INVENTION

Field of the Invention

This invention pertains to self-propelled upright vacuum cleahers.
More specifically, this invention pertains to a novel linkage mechamsm for
automatically preventing engagement of the transmission on a self-propelled
upright vacuum cleaner when the handle or upper housing portion of the cleaner

is placed in its upright storage position.

Description of Related Pnor Art

It is known in the prior art to provide an upright vabuum 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 gnp
that is reciprocally mounted for rectilinear motion to the top of the housing or
handle portion of the cleaner.

Prevention of accidental engagement of the transmission when the
housing is in the upright storage position is a problem that has been addressed in
the art. For example, it is known to provide a member on the lower end of the
housing or handle portion of the vacuum cleaner that will engége the 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,
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if an operator were to accidentally bump the hand grip while the cleaner_'.s housing ‘
is in the upright storage position and the motor i1s running, the transmission is
prevented from being engaged and the cleaner i1s prevented from accidehlally
propelling itself across the floor. Su‘ch transmission neutral locking arrangements
for self-propelled upright vacuum cleahers are disclosed in U.S. Patent Nos.
4,766,640; 4,347,643; and 4,249,281.

It is also known to position the transmission actuator relative to
the lower end of the housing such that a member camed on the hoﬁsing directly
contacts the actuator to selectively engage the transmission when the h'ousing 1S
in its inclined operating position and is prevented from contacting the actuator
when the 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.

Further, U.S. Patent No. 5,974,622 discloses a self-propelled
upright vacuum cleaner having a lower portion and an upright handle pivotally
attached to the floor engaging portion for a pivotal motion between an uprght
storage position and a pivotal operating position. First and second cams extend
from the handle portion and are located to engage the ‘actuatot arm at two
locations spaced to either side of the pivot axis of the actuator arm when the
handle 1s 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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The present invention utiizes a novel mechanical linking
mechanism to actuate the transmission to place the transmission in forward,

reverse or neutral when the handle is in an inclined, operative poSition. When the

handle 1s 1In a upnght storage positioh, the linkage 1s inoperable, thereby
preventing the cleaner from being inadvertently propelled along the floor.

It 1s therefore an object of the presént invention to provide an
improved linking mechanism to actuate the transmission of a self-propelled
upright vacuum cleaner wherein the linkage mechanism between the handle
portion and the clutch engaging device is operational only when thch‘ousing and
handle portion are in an inclined position and is tnoperable when the asSembly
and handle portion of the vacuum cleaner is in a fully upright positiqn.

It is a further object of the present invention to provide a method

for actuating the transmission of a self-propelled upnght vacuum cleaner when
the assembly and handle of the vacuum cleaner is in an inclined, operative
position, and disengaging the transmission of the vacuum cleaner when the

assembly and handle of the vacuum cleaner 1s in a fully upnght positi'on;

SUMMARY OF THE INVENTION
These and other objects are achieved in one embodiment of the
present invention wherein there is provided a self-prOpellcd- upright vacuum
cleaner having a ﬂoor engaging portion, a housing assembly pivotally attached to
said floor engaging portion for a pivotal motion betﬁvcen a generally upnght

storage position and a pivotal inclined operating position, and a handle portion

3



10

15

20

CA 02345601 2004-01-28

61935-168

~carried on said housing assembly at a position spaced from said floor engaging

portion. The handle portion is adapted for limited reciprocal movement relative
to the housing assembly. At least one floor engaging drive wheel mounts to and
extends out a lower surface of the floor engaging portion. A transmission
operatively connects to the dnve whecl and a motor drivingly connects to the
transmission for selectively driving the drive wheel in forward and reverse. A
clutch engaging member pivotally mounts to the floor engaging portion adjacent
to the transmission for pivotal motion about a pivot axis located'generally at a
forward portion of the clutch engaging member. A first linkage 1s carriéd on the
floor engaging portion and mounted thereto at a location spaced from the clutch
engaging member. The first linkage selectively moves the clutch engaging
member from a neutral position to a forward drive position and a reverse dnve
position. A second linkage is carried on the housing assembly for selectively

engaging the first linkage in response to the reciprocal movement of the handle

portion. The second linkage is operably positioned relative to the first linkage

when the housing ’assembly is in the inclined operating position and is inoperably
positioned relative to the first linkage when the housing assembly is in the upright
storage position.

These and other objects are further achieved in one embodiment
thereof by the present method for actuating a transmission in a sélf-propelled
vacuum cleaner. A clutch engaging member is pivotally mounted to a floor
engaging portion adjacent to the transmission for pivotal motion about a first

pivot axis locatéd generally at a forward portion of the clutch engaging member.

4
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A first linkage selectively moves the clutch engaging member from a neutral
position to a forward drive position and a reverse drive position. The first linkage
is carried on the floor engaging portion and 1s mounted thereto at a locatioh
spaced from the clutch engaging member. A second linkage selectively engages
the first linkage and is carmed on the housing assembly and is operable in
response to reciprocal movement of a handle portion. The second linkage is
operably positioned relative to the first linkage when the housing assembly is in
the inclined operating position, and is inoperably positioned relative to the first
linkage when the housing assembly is in the upright storage position. The

housing assembly is inclined to operably position the second linkage. The handle

portion is manipulated to operate the second linkage and thereby selectively

engage the first linkage. The clutch engaging member with the first linkage is

selectively moved from the neutral position to one of the drive positions.

BRIEF DESCRIPTION OF THE DRAWINGS
One embodiment of the present invention will now be described, by way of
example, with reference to the accompanying drawings, of which:
‘ Figure 1 is a diagrammatic perspective view of a self-propelled

upright vacuum cleaner according to the present invention;

Figure 2 is a partial top plan view of the foot portion of the
vacuum cleaner with the hood removed;

Figure 3 is a partial perspective view of the self-propelled upright

vacuum cleaner shown in Figure 1 with the hood or housing on the lower portion

5
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of the cleaner removed and with the housing assembly in the inclined operating
position;

Figure 4 is a partial perspective view showing the cI-utch engaging
member and a transverse link according to the invemion;-

5 Figure 5 is a partial top view of one embodiment of an inyentive
linkage mechanism showing the relative positioning of members when the
housing assembly is in an inclined position;

Figure 6 is a top view of the linkage mechamsm of Figure 5
showing the relative positioning of members when the housing assembly 1s in an
10  uprnight position;
Figure 7 is a side view of the inventive linkage mechanism shown
in Figure 5
Figuré 8 is a side view of the inventive linkage mechanism shown
in Figure 6; and,

15 Figure 9 is a partial perspective view of one embodiment of the

linkage members which are carried on the housing assembly.

Similar numeral refer to similar parts throughout the drawings.

20 DETAILED DESCRIPTION OF THE INVENTION
A self-propelled upright vacuum cleaner 2 according to one
embodiment of the present invention 1S diagrammatically illustrated b‘y way of

example in Figure 1. The cleaner includes a foot or lower floor engaging portion

6
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4 and an upper portion or housing assembly 6 pivotally mounted to the lower
portion n 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. Although housing assembly 6 is shown in Figure | as a bag
housing, it is understood that vacuum cleaner 2 could be a bagless upnght
vacuum cleaner having an upper pbsition with a dirt cup or container rather than a
bag and bag housing without affecting the concept of the invention. A pair of
rear support wheels 11 (only one of which is visible in Figure 1), and a pair of
drive wheels 12 cooperate to support the cleaner on a floor surface. The drive
wheels 12 are selectively driven in forward and reverse by a transmission 14.

A hand grip 16 is mounted to a top of the housing assémbly 6 for
limited reciproc;al rectilinear motion relative to the housing assembly as indicated
by arrow H in Figure 1. The hand grip 16 is selectively linked to the transmission
14, as will be explained in further detail below, In order to enable the
transmission 14 to be actuated to drive the cleaner in the forward and reverse
directions as an operator respectively pushes and pulls on the hand grip 16.

" The details of the transmission 14 do not form a part of the present
invention 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. 3,581,551.

LLikewise, the details of the reciprocating hand grip do not
form a part of the present invention and are therefore not
described in detail herein. Suitable hand grips for use

with a
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self-propelled upright vacuum cleaner according to the present invention are

disclosed in U.S. Patent Nos. 3,618,687 and 5,339, 916.

Referring now to Figures 2 and 3, the transmission 14 is mounted
to the front edge of a main frame or camage 20 and the pair of drive wheels 12
are mounted to the transmission output shaft (not shown). The drive wheels are
located toward the front of the cammage 20, the support wheels 11 (shown in
Figure 1) are located to the rear of the carmage 20 and the housing assembly 6 is
pivotally mounted to the carriage between the drive wheels and the support
wheels, such that the support wheels and the dnve wheels cooperate to support
the weight of the cleaner on a floor surface.

A clutch engaging member 22 i1s pivotally mounted onto a
mounting post 24 extending up from the camage 20 toward the front of the
transmission 14. The clutch engaging member 22 1s attached to a transverse link
26 at a first end spaced from the mounting post 24. The transverse link 26 is
pivotally connected to a first end 28 of a longitudinal or bottom link 30. The
bottom link 30 is formed with a hole 36 near the lengthwise center of thereof.
The hole 36 (Figure. 6) receives a post 34 which extends up from the carmnage 20
to pivotally mount the bottom link 30 to camage 20. A second 'er\1d 38 of the
bottom link 30 is formed with a channel 42 defined by modiﬁed. V-shaped

opposed side walls 46 which converge to provide a local constriction 50 in

channel 42.
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With particular reference to Figure 5, the provision of the local
constriction 50 provides for a force to be applied against either of the side walls
46 at the local constriction 50 thus causing the bottom link 30 to p1vot on post' 34.
This pivotal motion causes transverse link 26 to reciprocate in a direction
generally parallel to the transmission output shaft. This reciprocating motion
causes the clutch engaging member 22 to pivot about post 24 and thereby engage
either a forward drive clutch 56 or a reverse dnve clutch 58.

With particular reference to Figure 4, the interconnections of
bottom link 30, transverse link 26 and the clutch engaging member 22 are clearly ’
tHustrated.

Again with particular reference to Eigurcs 3-8, carried on the housing
assembly 6 is a finger link 60. Finger link 60 is selectively positionable relative
to bottom link 30 depending on the pivotal positioning of the housing assembly.

When the housing assembly 6 is in an inclined position, as illustrated in Figures

3, 4, 5 and 7, a first end portion of the finger link 60 is received in channel 42 so

that the first end portion is positioned within the local constnction 50.

With reference to Figure 5, finger link 60 is pivotally mounted to the

housing assembly 6 (not shown in this view) for pivotal motion about a pivot axis

70. Pivotal movement in a first direction, for instance counterclockwise, causes
finger link 60 to engage one of the walls 46 of bottom link member 30. Pivotal
movement in the opposite direction causes finger link 60 to engage the other one

of the walls 46. A second end of finger link 60 includes an arm 74 which

responds to a force acted on the handle portion (not shown in this view) from an

9
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operator to cause the pivotal movement of the finger link 60. Arm 74 lies in a
plane generally normal to pivot axis 70 (best seen in Figure 6).

As illustrated in Figures 6 and 8, because the finger link 60 s camed on
the housing assembly (not shown in these views), when the housing assembly is
in an upright storage position, the finger link 60 assumes a different position
relative to the bottom link 30. The end portion is not positioned in the local \
constriction 50 of channel 42, but rather is disengaged from channel 42.
Therefore, pivotal motion of finger 60 about pivot axis 70 has no effect on bottom
link 30. Therefore, any force from movement of the handle portion 1s not
transferred to bottom link 30 and the transmission 14 is subsequently not
engaged. This novel linkage mechanism therefore automatically assumes an
inoperable state when the housing assembly is in an upnight position.

With reference to Figure 9, the finger link 60 may be connected to the
handle portion (not shown) by one or more linking members 80 which function to
transfer the reciprocal motion of the handle portion to finger link 60. In the
embodiment of Figure 9, the finger link 60 includes an arcuate portion 64 that
encompasses the first end portion so that the first end portion 1s disposed
generally parallel to pivot axis 70.

The operator actuates the transmission 14 of self-propelled vacuum

cleaner 2 using the present linkage mechanism by inclining the housing assembly

6 to thereby position the finger link 60 in the operable position relative to the
bottom link 30. The operator manipulates the handle portion 16 to selectively

engage the finger link 60 with the bottom link 30 thus selectively positioning the

10
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transverse link 26 1n response. to pivotal motion of the bottom link 30.
Reciprocating motion of transverse link 26 pivots clutch engaging member 26 to
selectively engage the forward dnve clutch 56 or the backward dri'vc clutch 58.
When an operator pushes the handle portion 16, a senes of linking members 80,
60, 30, and 26 causes the clutch engaging member 22 to engage the forward drive
clutch 56 whereby the cleaner is propelled forwardly. When an oberator pulls on
the hand grip 16, the series of linking members 80, 60, 30, and 26 causes the
clutch engaging member 22 to engage the reverse drive clutch 58 whereby the
cleaner is propelled backwardly. When the hand gnp 6 is not being manipulated
by an 0pérator, the clutch engaging member 22 remains in a neutral position in
which neither dnve clutch 56, 58 1s engaged.

The operative position of the finger link 60 relative to the bottom link 30
is attained when the first end portion of the finger link 60 is located within the
local constnction 50 of channel-42 formed on the bottom link 30.

The transmission 14 1s disengaged when the finger link 60 1s not engaged
within or.contacting sidewalls 46 of channel 42 of the bottom link 30. For
example, even when the housing assembly 6 is inclined, if the handle portion 16
1S not being manipulated, the finger link 60 is centrally located within the local
constriction 50 of channel 42 placing the linkage mechanism in a neutral position.
Thus, finger link 60 is not acting upon the bottom link 30 and thc.‘transmission 14
1S not being actuated. When the housing assembly.6 1S in an upright position, the

finger link 60 is spaced from constriction 50 and does not engage the bottom link

30, even if the handle portion 16 is manipulated.

11
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The present invention has been descnbed 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 skili 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.

12
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CLAIMS:
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. A:self-pmpélled uprigh‘t vacuum cleaner havingi a floor
engaging portion, a housing assembly pivotally attached to said floor engaging

portion for pivotal motion between a generally upnight storage position and a

- pivotal inclined operating position, and a handle portion carried on said housing

assembly at a position spaced from said floor engaging portion, said handle’
portion being adapted for limited reciprocal movement 'rclalive to said housing
assembly, at least one floor engaging drive wheel mounted to and exten_di‘ng out a
lower surface of said floor engaging portion, a transmission _olaerat'ively

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 camp_n'ses:
a clutch eagaging member pivotally mounted to 'said ﬂoar'
engaging portion adjacent to said‘transmi'ssion for pivotal motion about a first
pivot axis located generally at a forward portion of said \clu‘tch engaging member;
a first lihkage for. selectively moving said clutch cagaging member
from a neutral position to a drive position, said first Iihkage being‘ carmed on said
floor e’ngaging portion; and,

a second linkage for selectively engaging said first lihkagc, said

“second linkage being carried on said housing assembly and being operable in

response to said reciprocal movement of said handle portion, said second linkage

being 0pcfably positioned relative to said first linkage when said housing

- assembly is in the inclined operating position and being inoperably positioned

13
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relative to said first linkage when said housing assembly is in the upright storage
position.

2. The self-propelled upright vacuum cleaner of claim | wherein said first
linkage includes:

a transverse linking member operably connected to said clutch
engaging member at a location spaced from said first pivot axis and being
adapted for reciprocal movement in first and second directions, respectively, from
a neutral position to selectively move said clutch engaging member from said
neutral position to one of said drive positions; and,

a longitudinal linking member pivotally mounted to said floor engaging
portion for pivotal motion ‘about a second pivot axis spaced from said
transmission, said longitudinal linking member being operably connected at a
first end thereof to said transverse linking member whereby pivotal motion of
said longitudinal linking member causes said reciprocal movement of said

transverse linking member.

3. The self-propelled upright vacuum cleaner of claim 1 wherein said

second linkage includes:
a finger link member having a first end portion, said finger link

member being pivotally mounted to said housing assembly at a location spaced

from said first end portion for pivotal motion about a third pivot axis.

4. The self-propelled upright vacuum cleaner of claim 2 wherein:

14
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said second ;inkage includes a finger link member having a first
end portion, said finger link member being pivotally mounted to said housing
assembly at a location spaced from said first end portion for pivotal motion abbut
a third pivot axis; and

said longitudinal linking member includes opposed walls defining
an open-ended channel at a second end of the longitudinal linking member
wherein said walls are modified V-shaped to provide a local constriction in said
channel; and

wherein said first end portion 1s positioned at said local
constriction when said housing assembly is in said inclined operating position,
and wherein said first end portion is spaced from said local constriction when said

housing assembly is in said upright storage position.

5. The self-propelled upright vacuum cleaner of claim 3 wherein said

finger link member further includes:
an arm portion spaced from said first end portion being operably
connected to said handle portion at a location spaced from said third pivot axis
and being responsive to said reciprocal motion of said handle portion to pivot

said finger link member about said third pivot axis.

6. The self-propelled upright vacuum cleaner of claim 3 wherein said
finger hink fnembcr further includes:

an arcuate portion encompassing said first end portion.

15
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7. A method of actuating a transmission in a self-prOpelléd vacuum
cleaner having a floor engaging portion, a housing assembly pivbtally attach¢d to
said floor engaging portion for pivotal motion between a generally upright
storage position and a pivotal inclined Qperating position, and a handle portion

carried on said housing assembly at a position spaced from said floor engaging

~ portion, said handle portion being adapted for limited reciprocal movement

relative to the housing assembly, at least one floor engaging dnve wheel mpunted
to and extending out a lower surface of said floor engagi'ng ‘-pbrtion, a
transmission operatively connected to said dnve wheel and a motor drivingly
connected to said transmission for selectively dnving said drive wﬁeel In fo&érd
and reverse, said method comprising the steps of:

providing a clutch engaging member pivotally mounted to said
floor engaging portion adjacent to said transmission for pivotal motion about a

first pivot axis located generally at a forward portion of said clutch engaging

member;

providing a first linkage for selectively moving said clutch
engaging member from a neutral position to a drive position, said first hinkage
being carmmed on said floor engaging portion;

providing a sccond linkage for selectively ehgaging said first
linkage,' said second linkage being carried on said housing assembly and being
operable in response to said reciprocal movement of -said handle portion, said

second linkage being operably positioned relative to said first linkage when said

16
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housing assembly is in said inclined operating position and being inoperably
positioned relative to said first linkage when said housing assembly s in said
upright storage position;

inclining said housing assembly to operably positioh said second
linkage;

manipulating said handle portion to operate said second linkage
and thereby selectively engage said first linkage; and,

selectively moving said clutch engaging member with said first

linkage from said neutral position to said dnive position.

8. A linkage mechanism for actuating a transmission in a self-propelled
upright vacuum cleaner having a floor engaging portion, a housing assembly
pivotally attached to said floor engaging portion for pivotal motion between a
generally upright storage position and a pivotal inclined operating position, and a
handle portion carried on said housing assembly at a position spaced from said
floor engaging portion, said handle portion being adapted for limited reciprocal
movement relative to said housing assembly, at least one floor engaging drive
wheel mounted to and extending out a lower surface of said floor engaging
portion, wherein said transmission is operatively connected to said dnve wheel
and a motor drivingly connected to said transmission for selectively dnving said

drive wheel in forward and reverse, the linkage mechanism including:

17
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a clutch engaging member pi§olally mounted to said floor
engaging portion adjacent to said transmission for pivotal motion about a first
ptvot axis located generally at a forward portion of said clutch engaging member:

a transverse link member operably connected to said clutch
engaging member at a location spaced from said first pivot axis and being
adapted for reciprocal movement in first and second directions, respectively, from
a neutral position to selectively move said clutch engaging member from said
neutral position to said drive position;

a bottom linking member pivotally mounted to said floor engaging
portion for pivotal motion about a second pivot axis spaced from said
transmission, said bottom linking member being operably connected at a first end
thereof to said transverse linking member whereby pivotal motion df said bottom
linking member causes said reciprocal movement of said transverse linking
member, said bottom linking member comprnsing opposed walls defining an
open-ended channel at a second end of the bottom linking member wherein said
walls are modified V-shaped to provide a local constniction 1n said channel; and,

a finger link member having a first end portion and an arm portion
spaced from said first end portion, said finger link member being pivotally
mounted to said housing assembly at a location spaced from said first end portion
for pivotal motion about a third pivot axis wherein said first end portion 1s
positioned at said local constriction when said housing assembly 1s in said

inclined operating position whereby pivotal motion of said finger link member

causes selective pivotal motion of said bottom link, and wherein said first end

18
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portion is spaced from said local constriction when said housing asserﬁbly 1S 1N
said upright storage position whereby pivotal motion of said finger link member
does not cause pivotal motion of the bottom link, said arm portion being operably
connected to said handle portion at a location spaced from said third pivot -axis
and being responsive to said reciprocal motion of said handle portion to pivot

said finger link member about said third pivot axis.

Smart & Biggar
Ottawa, Canada

Patent Agents
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