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1
SURFACE CLEANING APPARATUS

FIELD

This specification relates to a surface cleaning apparatus.
In a preferred embodiment, the specification relates to a
surface cleaning apparatus and a cord reel wherein the cord
reel is removable from the surface cleaning apparatus. In a
particularly preferred embodiment, the cord reel is biased
outwardly.

INTRODUCTION

The following is not an admission that anything discussed
below is part of the prior art or part of the common general
knowledge of a person skilled in the art.

Surface cleaning apparatus which utilize one or more
cyclonic cleaning stages are known. Typically, a cyclone has
an air inlet and an air outlet at the same end (e.g., the upper
end). Dirt may accumulate in the other end (e.g., the bottom)
of the cyclone chamber. Alternately, a dirt outlet may be
provided in the bottom of the cyclone chamber so as to allow
separated particulate matter to travel to a dirt collection
chamber that is exterior to the cyclone chamber (see for
example, US 2009/0205160). See also, US 2011/0314631,
which discloses a cyclone chamber having an air inlet and an
air outlet at one end and the end wall opposed to the end with
the air inlet and the air outlet is spaced from the sidewall of
the cyclone chamber by a variable amount so as to provide
an outlet through which dirt may exit the cyclone chamber
to an exterior dirt collection chamber.

SUMMARY

This summary is intended to introduce the reader to the
more detailed description that follows and not to limit or
define any claimed or as yet unclaimed invention. One or
more inventions may reside in any combination or sub-
combination of the elements or process steps disclosed in
any part of this document including its claims and figures.

According to one broad aspect, a surface cleaning appa-
ratus is provided with a uniflow cyclone chamber having a
sidewall outlet. For example, the cyclone air inlet may be
provided at a first end, the air outlet (e.g. vortex finder) may
be provided at the second opposed end wall and a dirt outlet
may be provided through a sidewall of the cyclone chamber
at the second opposed end. For example, the dirt outlet may
comprise an opening in the sidewall that extends radially
around part of the sidewall of the cyclone chamber. The
opening may be provided at the end wall of the cyclone
chamber or it may be spaced therefrom (e.g., the sidewall
may extend to the second opposed wall except at one
location which defines a cut out or slot in the sidewall
through which dirt may exit the cyclone chamber). Alter-
nately, the sidewall may be spaced from the second opposed
end wall so as to provide a gap (which may have a constant
height or may have a variable height) through which dirt
may exit the cyclone chamber. An advantage of this design
is that a cyclone chamber having improved dirt separation
efficiency is obtained. By enhancing the separation effi-
ciency of the cyclone, a second stage cyclone may not be
needed. In addition, removing an increased amount of
particulate matter from the airstream passing through the
cyclone chamber reduces the amount of entrained particulate
matter which will be conveyed to an optional pre-motor
filter, thereby extending the lifetime of the pre-motor filter
before washing or replacement is required.
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Optionally, the end wall of the cyclone chamber at the air
inlet end may be rounded. For example, the air inlet end of
the cyclone chamber may be shaped similar to a horizontal
section through a toroid. Accordingly, the rounded portion
may extend towards the opposed second end so as to define
part of the sidewall of the cyclone chamber.

Optionally, in such an embodiment, the air inlet end of the
cyclone chamber is openable so as to allow access to the
interior of the cyclone chamber. The inner end of the
rounded portion may be part of the openable end wall of the
cyclone chamber. For example, the rounded portion may
abut a facing edge of the sidewall or it may seat against an
inner surface of the sidewall. Such a construction is advan-
tageous as it allows the rounded end wall to be emptied
while providing an appropriate seal at the opening end of the
cyclone chamber. It will be appreciated that, optionally, an
exterior dirt collection chamber may be openable at the same
end as a cyclone chamber and, in such a case, it is preferably
openable concurrently with the cyclone chamber. For
example, a common floor or end wall may be utilized to
close both the cyclone chamber and the dirt collection
chamber. In such a case, the end wall of the dirt collection
chamber and the half toroidal shape of the lower end of the
cyclone chamber may be molded as a single piece.

It will be appreciated by a person skilled in the art that any
of the features relating to the openable end wall of the
cyclone chamber discussed herein may not be utilized with
the uniflow cyclone construction disclosed herein but may
be used by itself or with any other feature disclosed herein.

In accordance with another embodiment, a pre-motor
filter is provided. Preferably, the pre-motor filter is provided
with a transparent housing on the upstream (dirty) side of the
pre-motor filter. The transparent housing permits a user to
see the upstream side of the pre-motor filter and determine
when the pre-motor filter may require cleaning.

In another embodiment, the pre-motor filter may be
provided in a filter holder and the filter holder may be
removable from the surface cleaning apparatus for cleaning
or replacement of the pre-motor filter. The filter holder may
define a chamber in which particulate matter conveyed from
the cyclone chamber to the pre-motor filter may be stored.
This may include particulate matter that is dis-entrained as
the air changes direction to travel through the pre-motor
filter and/or particulate matter that is separated from the
airflow as the airflow enters the pre-motor filter. For
example, the filter holder may comprise a cup having a
sidewall and an end wall. The pre-motor filter may be placed
in the cup spaced from the end wall with the pre-motor filter
abutting the sidewall so as to define a dirt cup chamber
between the end wall of the cup and the side of the pre-motor
filter facing the end wall. An air conduit (e.g. an extension
of the vortex finder) may extend through the foam into the
dirt cup chamber. Accordingly, air exiting the cyclone cham-
ber may travel through the conduit into the dirt cup chamber
to reach the upstream side of the pre-motor filter and then
travel through the pre-motor filter. Dirt may accordingly
accumulate on the upstream side of the premotor filter.
Optionally, the conduit may extend into the dirt cup chamber
to a height above that of the pre-motor filter such that
particulate matter may not fall downwardly through the
conduit into the cyclone chamber. In accordance with such
an embodiment, the filter holder may be removed from the
surface cleaning apparatus and conveyed to a location (e.g.
a sink or a garbage can) where the pre-motor filter may be
removed so as to allow access to the dirt cup chamber so it
may be emptied. Alternately, a portion of the dirt cup
chamber may be openable. It will be appreciated that, in
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such an embodiment, the cup or at least the portion of a cup
defining the dirt cup chamber may be transparent so as to
allow a user to determine when the filter is dirty and/or the
dirt cup chamber should be emptied.

Alternately, in some embodiments, the pre-motor filter
may be positioned with the upstream side facing upwardly.
Air may accordingly exit the cyclone chamber and travel,
e.g., laterally through a duct to a position above the pre-
motor filter. The air may then travel downwardly through the
pre-motor filter. A sidewall may extend above the top of the
pre-motor filter to define a dirt collection area. The portion
of the duct or housing containing the pre-motor filter may be
openable so as to allow access to the dirt collection area.
When it is desired to remove dirt which has accumulated on
top of the pre-motor filter, the duct or housing may be
opened and the portion of the surface cleaning apparatus
containing the pre-motor filter may be inverted to allow the
dirt to be removed.

It will be appreciated by a person skilled in the art that any
of the features of the pre-motor filter and pre-motor filter
holder discussed herein need not be utilized with the uniflow
cyclone design disclosed herein but may be used by them-
selves or in combination with any other feature disclosed
herein.

In accordance with another embodiment, a pre-motor
filter is provided with a pre-motor filter cleaner. For
example, an agitation member may be provided to impact
the pre-motor filter, preferably the upstream side thereof, so
as to loosen dirt of the upstream side. The upstream side may
then be emptied, e.g., by inverting the pre-motor filter (e.g.
a pre-motor filter holder containing the premotor filter may
be inverted thereby removing particular matter that has been
loosened from the upstream side of the premotor filter). It
will be appreciated that this feature is preferably used with
the pre-motor filter dirt cup or dirt collection area discussed
herein.

An advantage of this design is that the required amount of
time between washing or replacing the pre-motor filter may
be increased since the increase in back pressure caused by a
dirty pre-motor filter may be reduced, particularly if the
upstream side of the pre-motor filter faces downwardly. The
cleaning member may be a mechanical or electro-mechani-
cal member that taps, scrapes or otherwise engages the
pre-motor filter to remove surface dirt therefrom. For
example, a reciprocating motor with a hammer or the like
provided on an arm extending therefrom may be utilized.
The hammer may dislodge dirt from the upstream side when
it contacts the pre-motor filter. Alternately, a weight, which
is suspended on an arm at a position spaced from the
pre-motor filter may be provided. Movement of the pre-
motor filter may cause the weight to oscillate and engage
repeatedly the pre-motor filter thereby assisting in cleaning
the upstream side of the pre-motor filter. Alternately, one and
more ribs or other scrapers may be provided abutting the
upstream side and rotatably mounted so as to scrape the
upstream surface thereby removing dirt therefrom.

It will be appreciated by a person skilled in the art that any
of' the features of the filter cleaning member disclosed herein
need not be utilized with the uniflow cyclone design dis-
closed herein but may be used by itself or in combination
with any other feature disclosed herein.

If a pre-motor filter is provided with a pre-motor filter dirt
cup holder that receives dirt that accumulates on, or is
dislodged from, the upstream side of the pre-motor filter, the
surface cleaning apparatus may be constructed such that the
pre-motor filter dirt cup may be emptied when the cyclone
chamber and/or a dirt collection chamber in communication
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with the cyclone chamber is emptied. Preferably, the pre-
motor filter dirt cup, the cyclone chamber and the dirt
chamber in communication with the cyclone chamber are
concurrently emptied. For example, all three dirt collection
areas may have a common floor or wall which is openable.

The pre-motor filter dirt cup may comprise a chamber
exterior to the cyclone chamber which is in communication
with the upstream side of the pre-motor filter via an angled
pathway (e.g., a ramp). For example, the upstream side of
the pre-motor filter may face the air outlet end of the cyclone
chamber so that the air exiting the cyclone chamber travels
linearly to reach the pre-motor filter. An angled wall may be
provided underneath the pre-motor filter and above the
cyclone chamber so as to direct dirt to a dirt collection
chamber adjacent, e.g., the sidewall of the cyclone chamber
or the dirt collection chamber in communication with the
cyclone chamber. The dirt cup and the cyclone chamber may
have a common floor which is openable. In an alternate
design, the upstream side of the pre-motor filter may face the
vortex finder. A dirt collection chamber may be provided in
an insert extending upwardly from the end wall of the
cyclone chamber opposed to and facing the vortex finder.
Accordingly, dirt may fall from the upstream side of the
pre-motor filter and travel downwardly through the vortex
finder to the pre-motor filter dirt collection chamber. In such
a case, a filter cleaner as discussed previously may be
provided and may engage the upstream side of the pre-motor
filter. Accordingly, when a cyclone is not in use (e.g. the
vacuum cleaner is turned off), the filter cleaning member
may tap or otherwise physically agitate the pre-motor filter
to loosen dirt which then falls downwardly through the
vortex finder into the dirt collection chamber for the pre-
motor filter. It will be appreciated that the dirt collection
chamber for the premotor filter may be opened when the end
wall of the cyclone chamber is opened so as to permit the
cyclone chamber to be emptied.

It will be appreciated by a person skilled in the art that any
of the features of the openable pre-motor filter dirt cup need
not be utilized with the uniflow cyclone design disclosed
herein but may be used by itself or in combination with any
other feature disclosed herein.

Alternately, or in addition, it will be appreciated that the
pre-motor filter dirt cup may be removable for emptying.
The pre-motor filter dirt cup may be removable by itself, in
combination with the cyclone chamber, in combination with
the dirt chamber for the cyclone chamber or preferably,
concurrently with both the cyclone chamber and the dirt
collection chamber for the cyclone chamber. In particular, it
is preferred that the dirt cup is removed with both the
cyclone chamber and the dirt collection chamber and that all
three are emptied at the same time. It will be appreciated by
a person skilled in the art that any of the features of the
removable pre-motor filter dirt cup need not be utilized with
the uniflow cyclone design disclosed herein but may be used
by itself or in combination with any other features disclosed
herein.

In another embodiment, the surface cleaning apparatus
may include an expandable hose which is biased to the
extended position and is stored in a contracted position in the
surface cleaning apparatus. An advantage of this design is
that the suction hose may be stored in the surface cleaning
apparatus and may be deployed when needed. For example,
the hose may be stored in a compartment which has a hose
outlet. One and more rollers, preferably at least a pair of
opposed rollers or drive wheels, may be provided on
opposed sides of the hose. The rollers may be manually and,
preferably, electrically operated. Rotation of the rollers in
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one direction may allow the hose to be withdrawn from the
chamber. Rotation of the rollers in the opposite direction
may draw the hose automatically into the chamber for
storage. In an alternate design, a ratchet type mechanism
may be used. For example, a pair of pivotally mounted arms
which are biased to an engagement position may be pro-
vided. The arms are positioned so as to contact the hose in
an engaged position and prevent the hose from expanding
and being drawn out of the chamber. If it is desired to
remove the hose from the chamber, the arms may be moved
to a disengaged position thereby allowing the hose to
automatically extend itself due to the compression of the
hose in the chamber. When it is desired to retract the hose
into the chamber, the hose may be manually inserted,
thereby compressing the hose in the chamber, or a pair of
rollers or other motorized means may draw the hose into the
chamber. It will be appreciated by a person skilled in the art
that any of the features of a hose that is biased to an extended
position need not be utilized with the uniflow cyclone design
as disclosed herein but may be used by itself or in combi-
nation with any other feature disclosed herein.

In one embodiment, there is provided a surface cleaning
apparatus comprising:

(a) a fluid flow path extending from a dirty fluid inlet to

a clean air outlet of the surface cleaning apparatus and
including an air treatment member and a suction motor;

(b) an energy storage member; and,

(c) a power cord that is removably connectable in elec-

trical communication with the suction motor,
whereby the suction motor is operable using current
supplied from the energy storage member when the
power cord is removed and operable using current
supplied from an external source when the power cord
is in electrical communication with the suction motor.

In some embodiments, the energy storage member may
supply DC current, the power cord supplies AC power and
the suction motor is operable on DC current and AC current.

In some embodiments, both the energy storage member
and the power cord may supply DC power.

In some embodiments, the power cord may comprise a
power supply.

In some embodiments, the energy storage member may
provide DC current, the power cord may provide AC power
and the surface cleaning apparatus may further comprise a
power supply.

In some embodiments, the suction motor may operate at
a first power level when the power cord is removed and at
a second power level when current is supplied from the
power cord.

In some embodiments, the first power level may be less
than the second power.

In some embodiments, the surface cleaning apparatus
may further comprise a portable cleaning unit removably
mounted on a base. The portable cleaning unit may comprise
the air treatment member and the suction motor, and the
power cord may be electrically connectable to the portable
cleaning unit.

In some embodiments, the power cord may be electrically
connectable to the base and the suction motor may be
operable using current supplied from an external source
when the power cord is electrically connected to the base
and the portable cleaning unit is mounted on the base.

In some embodiments the surface cleaning apparatus may
be an upright surface cleaning apparatus comprising a
surface cleaning head, an upper portion moveably mounted
to the surface cleaning head and a portable cleaning unit that
is removably mountable on the upright surface cleaning
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apparatus. The portable cleaning unit may comprise the air
treatment member and the suction motor. The power cord
may be electrically connectable to each of the portable
cleaning unit and a portion of the upright surface cleaning
apparatus other than the portable cleaning unit.

In some embodiments, the upright surface cleaning appa-
ratus may further comprise an additional energy storage
member that is exterior to the portable cleaning unit and the
suction motor may be operable using current from the
additional energy storage member when the portable clean-
ing unit is mounted on the upright surface cleaning appa-
ratus.

In some embodiments, the additional energy storage
member may be provided on the surface cleaning head.

In some embodiments, the surface cleaning apparatus
may further comprise a portable cleaning unit removably
mounted on a base. The portable cleaning unit may comprise
the air treatment member and the suction motor. The power
cord may be electrically connectable to the base. The surface
cleaning apparatus may be operable in

(a) a first mode wherein the portable cleaning unit is

mounted on the base and the power cord is electrically
connected to the base and the suction motor is operated
using current supplied by the power cord; and

(b) a second mode wherein the portable cleaning unit is

removed from the base and the suction motor is pow-
ered using current supplied by the energy storage
member.

In some embodiments, the power cord may also be
electrically connectable to the portable cleaning unit and the
surface cleaning apparatus may be operable in a third mode
wherein the portable cleaning unit is removed from the base
and the suction motor is powered using current supplied by
the power cord.

In some embodiments, the surface cleaning apparatus
may further comprise a brushless cord reel and the power
cord may be mountable on the cord reel.

In some embodiments, the power cord may comprise a
first portion that extends outwardly from the cord reel and a
second portion that extends outwardly from the cord reel.
Each portion may be concurrently windable on the cord reel.

In some embodiments, the surface cleaning apparatus
may further comprise a motorized cord reel. The power cord
may be mountable on the cord reel. The cord reel may
comprise a cord reel energy storage member and the energy
storage member may be chargeable when the cord reel is
connected to an external power source.

In some embodiments, the surface cleaning apparatus
may further comprise a cord reel and the power cord may be
mountable on the cord reel. The surface cleaning apparatus
may include a sensor adapted to sense movement of the
surface cleaning apparatus. The sensor may be operatively
connected to the cord reel and the power cord may be
unwound from the cord reel based on movement of the
surface cleaning apparatus.

In some embodiments, the surface cleaning apparatus
may comprise a surface cleaning head and the sensor may be
provided in the surface cleaning head.

It will be appreciated by a person skilled in the art that a
surface cleaning apparatus may embody any one or more of
the features contained herein and that the features may be
used in any particular combination or sub-combination.

DRAWINGS

The drawings included herewith are for illustrating vari-
ous examples of articles, methods, and apparatuses of the
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teaching of the present specification and are not intended to
limit the scope of what is taught in any way.

In the drawings:

FIG. 1 is a perspective view of an embodiment of a
surface cleaning apparatus;

FIG. 2 is a cross-sectional view of a portion of the surface
cleaning apparatus of FIG. 1, taken along line F2-F2 in FIG.

FIG. 3 is a perspective view of a portion of the surface
cleaning apparatus of FIG. 1;

FIG. 4 is a cross sectional view taken along line 4F-4F in
FIG. 3;

FIG. 5 is a partially exploded perspective view of the
surface cleaning apparatus of FIG. 1;

FIG. 6 is a perspective view of a portion of the surface
cleaning apparatus of FIG. 1;

FIG. 7 is the perspective view of FIG. 6 with a portion of
the chassis portion removed;

FIG. 8 is a front perspective view of a cyclone bin
assembly from the surface cleaning apparatus of FIG. 1;

FIG. 9 is a rear perspective view of a cyclone bin
assembly from the surface cleaning apparatus of FIG. 1;

FIG. 10 is a bottom perspective view of a cyclone bin
assembly from the surface cleaning apparatus of FIG. 1 with
the bin open;

FIG. 11 is a perspective cross sectional view taken along
line 11F-11F in FIG. 8;

FIG. 12 is a top perspective view of a cyclone bin
assembly from the surface cleaning apparatus of FIG. 1 with
the lid open and the pre-motor filters removed;

FIG. 13 is a side perspective view taken along line
11F-11F in FIG. 8;

FIG. 14 is a front perspective view of another embodi-
ment of a cyclone bin assembly;

FIG. 15 is a perspective view of an alternate embodiment
of a surface cleaning apparatus;

FIG. 16 is a cross sectional view taken along line F16-F16
in FIG. 15;

FIG. 17 is a schematic representation of an internal
suction hose housing of the surface cleaning apparatus of
FIG. 16;

FIG. 18 is a schematic representation of another embodi-
ment of a surface cleaning apparatus with an internal suction
hose housing;

FIG. 19 is a schematic representation of another embodi-
ment of an internal suction hose housing of a surface
cleaning apparatus;

FIG. 20 is a perspective view of another embodiment of
a surface cleaning apparatus;

FIG. 21 is an exploded perspective view of the surface
cleaning apparatus of FIG. 20;

FIG. 22 is a schematic representation of the surface
cleaning apparatus of FIG. 20;

FIG. 23 is a block diagram of an embodiment of a
converter module;

FIG. 24 is a block diagram of another embodiment of a
converter module;

FIG. 25 is a perspective view of the surface cleaning
apparatus of FIG. 1;

FIG. 26a is a partially exploded perspective view of the
surface cleaning apparatus of FIG. 20;

FIG. 2654 is a schematic diagram of a cord reel control
system,

FIG. 26c¢ is a partially exploded perspective view of the
surface cleaning apparatus of FIG. 20 including a cord reel;
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FIG. 264 is a partially exploded perspective view of an
alternate embodiment of the surface cleaning apparatus of
FIG. 20 including a cord reel;

FIG. 27a is a partially exploded front perspective view of
an embodiment of a cord reel;

FIGS. 27b, 27¢, 27d and 28a are front perspective views
of the cord reel of FIG. 27a;

FIG. 28b is a perspective view of an embodiment of a
locating member;

FIG. 28c¢ is a partially exploded front perspective view of
the cord reel of FIGS. 27a, 275, 27¢, 27d and 28a;

FIG. 29 is a front perspective view of the cord reel of
FIGS. 27a-28a with a drive module removed;

FIGS. 30-31 are back perspective views of the cord reel
of FIGS. 274-28a;

FIGS. 32-33 are perspective views of the cord reel of
FIGS. 27a-28a in combination with a surface cleaning
apparatus;

FIGS. 34-36 are front perspective views of another
embodiment of a surface cleaning apparatus;

FIG. 37 is a perspective view from the front of another
embodiment of a surface cleaning apparatus;

FIG. 38 is another perspective view from the rear of the
surface cleaning apparatus of FIG. 37;

FIG. 39 is a partially exploded perspective view of the
surface cleaning apparatus of FIG. 37;

FIG. 40 is a perspective view of a portion of the surface
cleaning apparatus of FIG. 37;

FIG. 41 is a cross sectional view of FIG. 40, taken along
line 23-23 in FIG. 40,

FIG. 42 is the cross sectional view of FIG. 41 with a
bottom door in an open position;

FIG. 43 is a bottom perspective view of the surface
cleaning apparatus of FIG. 37;

FIG. 44 is a cross sectional view of the surface cleaning
apparatus of FIG. 37, taken along line 26-26 in FIG. 37,

FIG. 45 is a cross sectional view taken along line 27-27
in FIG. 37,

FIG. 46 is a perspective view of the surface cleaning
apparatus of FIG. 19 with a cover open;

FIG. 47 is the perspective view of FIG. 46 with a filter
cartridge removed;

FIG. 48 is the perspective view of FIG. 47 with a filter
removed from the filter cartridge;

FIG. 49 is a cross sectional view of a portion of another
embodiment of a surface cleaning apparatus;

FIG. 50 is a cross sectional view of a portion of another
embodiment of a surface cleaning apparatus;

FIG. 51 is the perspective view of FIG. 47 with a different
embodiment of a filter cartridge;

FIG. 52 is a cross sectional view of the filter cartridge
taken along line 34-34 in FIG. 51 with the filter cartridge in
the surface cleaning apparatus;

FIG. 53 is a cross sectional view of another embodiment
of a portion of a surface cleaning apparatus;

FIG. 54 is a cross sectional view of an alternate configu-
ration of the portion of the surface cleaning apparatus of
FIG. 53;

FIG. 55 is a cross sectional view of another embodiment
of a portion of a surface cleaning apparatus; and,

FIG. 56 is a cross sectional view of an alternate configu-
ration of the portion of the surface cleaning apparatus of
FIG. 55;

DETAILED DESCRIPTION

Various apparatuses or processes will be described below
to provide an example of an embodiment of each claimed
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invention. No embodiment described below limits any
claimed invention and any claimed invention may cover
processes or apparatuses that differ from those described
below. The claimed inventions are not limited to apparatuses
or processes having all of the features of any one apparatus
or process described below or to features common to mul-
tiple or all of the apparatuses described below. It is possible
that an apparatus or process described below is not an
embodiment of any claimed invention. Any invention dis-
closed in an apparatus or process described below that is not
claimed in this document may be the subject matter of
another protective instrument, for example, a continuing
patent application, and the applicants, inventors or owners
do not intend to abandon, disclaim or dedicate to the public
any such invention by its disclosure in this document.
General Description of a Cannister Vacuum Cleaner

Referring to FIG. 1, a first embodiment of a surface
cleaning apparatus 1 is shown. In the embodiment shown,
the surface cleaning apparatus is a canister-type vacuum
cleaner. In alternate embodiments, the surface cleaning
apparatus may be another suitable type of surface cleaning
apparatus, such as an upright-style vacuum cleaner, and
hand vacuum cleaner, a stick vac, a wet-dry type vacuum
cleaner, a carpet extractor or the like.

In the illustrated example, the surface cleaning apparatus
1 includes a chassis portion or support structure 2 and a
surface cleaning head 3. A surface cleaning unit 4 is
mounted on the chassis portion 2. The surface cleaning
apparatus 1 also has at least one dirty air inlet 5, at least one
clean air outlet 6, and an air flow path or passage extending
therebetween. In the illustrated example, the air flow path
includes at least one flexible air flow conduit member (such
as a hose 7 or other flexible conduit). Alternatively, the air
flow path may be formed from rigid members.

At least one suction motor and at least one air treatment
member are positioned in the air flow path to separate dirt
and other debris from the airflow. Preferably, the chassis
portion and/or surface cleaning unit include the suction
motor, to draw dirty air in through the dirty air inlet, and the
air treatment member to remove dirt or debris from the dirty
air flow. The air treatment member may be any suitable air
treatment member, including, for example, one or more
cyclones, filters, and bags. Preferably at least one air treat-
ment member is provided upstream from the suction motor.
Referring to FIGS. 2 and 3, in the illustrated example, the
surface cleaning unit includes both the suction motor 8, in a
motor housing 12 and an air treatment member in the form
of'a cyclone bin assembly 9. The motor housing can include
at least one removable or openable door or grill 13 which
may allow a user to access the interior of the motor housing
12, for example to access the motor 8, a post motor filter
(e.g., a HEPA filter) or any other component within the
housing 12. Preferably, as exemplified in FIG. 10, a cyclone
bin assembly 9 is provided wherein the cyclone bin assem-
bly comprises a cyclone chamber 10 and a dirt collection
chamber 11.

Optionally, the surface cleaning unit 4 may be a portable
surface cleaning unit and may be detachable from the
chassis portion (FIG. 3). In such embodiments, the surface
cleaning unit 4 includes a suction motor and is removably
mounted to chassis portion 2. For example, chassis portion
2 may be connected to surface cleaning unit 4 by a mount
apparatus 14 that allows the surface cleaning unit 4 to be
detached from the chassis portion 2. Preferably, mount
apparatus is has a release actuator that is foot operable, such
as a foot pedal. The foot pedal may be lined electrically or
mechanically to a surface cleaning unit engagement mem-

10

15

20

25

30

35

40

45

50

55

60

65

10

ber, which may comprise one or more engagement members
configured to engage and retain surface cleaning unit 4 in
position on chassis portion 2. For example, referring to
FIGS. 6 and 7, in the illustrated embodiment the mount
apparatus 14 includes a foot pedal 145 that is connected to
rear latch 146 and to front latch 147 via a connecting rod
148. The rear latch 146 engages a rear slot 149 on the surface
cleaning unit 4, and the front latch 147 engages a corre-
sponding front slot 150. Stepping on the pedal 145 can
disengage both latches 146, 147, thereby releasing the
surface cleaning unit 4 from the chassis portion 2. The
latches 146, 147 and pedal 145 can be biased toward the
latched configuration. Optionally, a cavity 152 for storing an
auxiliary cleaning tool 153 may be formed at the interface
between the surface cleaning unit 4 and the chassis 2 and
preferably comprises a recess in the lower surface of the
surface cleaning unit 4.

In the embodiment shown, the surface cleaning head 3
includes the dirty air inlet 5 in the form of a slot or opening
formed in a generally downward facing surface of the
surface cleaning head 3. From the dirty air inlet 5, the air
flow path extends through the surface cleaning head 3, and
through an up flow conduit 16 (FIG. 2) in the chassis portion
2 to the surface cleaning unit 4. In the illustrated example,
the clean air outlet 6 is provided in the rear of the surface
cleaning unit 4, and is configured to direct the clear air in a
generally lateral direction, toward the back of the apparatus
1.

A handle 17 is provided toward the top of the up flow
conduit 16 to allow a user to manipulate the surface cleaning
head 3. Referring to FIGS. 1 and 3, the up flow conduit 16
extends along an upper axis 18 and is moveably mounted to
the surface cleaning head 3. In the illustrated example, the
up flow conduit 16 is 