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(57) ABSTRACT 

A vacuum cleaner having a generally elongated housing 
having a ?rst housing end and a second housing end, a rear 
grip located at the ?rst housing end, and an air inlet located 
at the second housing end. A vacuum fan and a motor are 
located Within the housing and the motor is adapted to drive 
the vacuum fan to draW a Working air ?oW into the air inlet. 
A dirt receptacle is operatively associated With the housing 
and adapted to remove particles from the Working air How. 
The vacuum cleaner also includes one or more foregrips 

located on the housing between the rear grip and the air inlet. 
In various aspects, the foregrips are adapted to: provide a 
user With multiple hand positions around the perimeter of 
the housing; simultaneously grasp the rear grip and the one 
or more foregrips and clean staircase surfaces While remain 
ing substantially upright; and/or hold and operate the 
vacuum cleaner When the housing is rotated about its 
longitudinal axis at a ?rst angular position and at a second 
angular position, the ?rst angular position being approxi 
mately 90 degrees or more from the second angular position. 
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Fig. 1 
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Fig. 9A 
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Fig. 128 
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STAIR CLEANING VACUUM CLEANER 

FIELD OF THE INVENTION 

[0001] The present invention relates to vacuum cleaners, 
and particularly to a novel vacuum cleaner adapted for 
cleaning in stairWells and other con?ned spaces. 

BACKGROUND 

[0002] Vacuum cleaning devices are in Widespread use as 
a tool to clean ?oors, upholstery, stairs, and other surfaces. 
Such vacuum cleaners are provided in a number of con?gu 
rations, such as upright and canister vacuum cleaners, Wet 
extractors, stick vacuums, electric brooms and so on. While 
these knoWn vacuum cleaner con?gurations are useful for 
cleaning various surfaces, it has been found that they are 
generally better suited for some surfaces than others. For 
example, upright vacuum cleaners, such as those illustrated 
in US. Pat. Nos. 5,564,160, and 6,829,804, include a 
?oor-engaging base to Which an upright handle is pivotally 
attached, and are generally best suited for cleaning relatively 
unobstructed ?oor spaces. While such upright vacuums may 
be provided With a recessed grip on the handle just above the 
base to help the user lift the base for cleaning above the ?oor, 
such as in US. Pat. No. 5,564,160, the shape and balance of 
the device inhibits prolonged ergonomic use in this manner. 
As such, While such a grip might improve the user’s comfort, 
various other features endemic to typical upright vacuums 
still make using them to clean stairs and other elevated 
surfaces relatively uncomfortable. Furthermore, even if a 
grip is provided on a conventional upright vacuum, it 
typically does not alloW easy rotation of the device to clean 
vertical surfaces or other inclined surfaces, such as stair 
risers. When doing so, the user is often faced With the 
dangerous combination of heightened exposure to a rotating 
brushroll and unWieldy ergonomics. 

[0003] Canister vacuum cleaners can be someWhat more 
user-friendly for cleaning stairs, stair risers, and other 
elevated and vertical surfaces. HoWever, even these devices 
suffer from various shortcomings. Canister vacuums typi 
cally have a ?oor-cleaning noZZle attached by a hose to a 
canister that holds a dirt collection device and a vacuum 
source. The provision of a cleaning noZZle on the end of a 
hose alloWs greater ?exibility in manipulating the vacuum 
noZZle to clean elevated and vertical surfaces. HoWever, the 
canister portion of the device is typically at constant risk of 
tumbling doWn the stairs, the user’s movement is limited by 
the device’s hose length, and the use of a long hose often 
results in reduced suction at the noZZle inlet. Upright vacu 
ums provided With extension hoses for cleaning above the 
?oor also typically suffer from these and other problems. 
While some canister vacuums, such as that shoWn in US. 
Pat. No. 5,755,007, include a recess to make them more 
stable on stairs, such cleaners still must be constantly moved 
as the user progresses along the length of the stairs and 
reaches the end of the hose’s reach, and they still suffer from 
potentially reduced suction force. 

[0004] A third type of vacuum, commonly referred to as a 
stick vacuum, may be someWhat more appropriate for clean 
ing stairs and vertical surfaces than upright and canister 
vacuums. Stick vacuums are essentially lightWeight or com 

pact upright vacuums, and may be battery poWered to make 
them more portable. An example of a stick vacuum is shoWn 
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in US. Pat. No. D382,681. Stick vacuums often are easier to 
manipulate than upright vacuums, do not suffer from 
reduced suction caused by the use of a long hose (although 
use of battery poWer may require less poWerful vacuum 
motors), and do not require constant tending to a canister. 
HoWever, these devices still are not ideally designed for 
cleaning stairs and vertical surfaces. For example, stick 
vacuums are generally made to mimic the structure and 
ergonomics of a typical upright vacuum cleaner, and many 
do not even include a grip at the bottom of the handle to 
assist With lifting the device for above-?oor and stair clean 
ing. Furthermore, even if the stick vacuum is provided With 
a handle along its length, such devices are not knoWn to 
include features that alloW them to be rotated to clean 
upright surfaces. For example, the device of US. Pat. No. 
6,108,864 includes a handle (item 102 in FIG. 3) located 
along its length, but it Would be di?icult for a user to use this 
handle to turn the device to face a stair riser Without holding 
the device in an unbalanced position. Stick vacuums are also 
typically just as long as a conventional vacuum cleaner, 
Which makes them difficult to manipulate in enclosed stair 
Wells, closets, and other con?ned spaces. This length also 
makes it difficult for the user to hold the grip located at the 
end of the handle When cleaning stairs. 

[0005] Still other vacuums are provided in compact hand 
held con?gurations that are often very easy to manipulate to 
clean raised and vertical surfaces. For example US. Pat. No. 
4,993,108 illustrates a handheld vacuum cleaner With a stair 
riser cleaning feature that directs the inlet noZZle horizon 
tally Without having to rotate the device. HoWever, even 
these devices are limited because the handle is located so 
close to the inlet noZZle, that in many instances the user must 
kneel or bend to reach the surface being cleaned. 

[0006] In vieW of the foregoing considerations, and others 
not speci?cally listed herein, there exists a need for an 
improved vacuum cleaner for cleaning raised and vertical 
surfaces, and particularly stair treads and risers. It Will be 
understood that the recitation of the foregoing observations 
of the prior art does not constitute an admission that these 
observations Were previously knoWn or understood by oth 
ers, and is not intended to limit the invention to excluding 
embodiments that do not resolve or improve any or all of the 
foregoing observed aspects of the prior art. 

[0007] Any and all patents listed in this speci?cation are 
incorporated herein by reference. 

SUMMARY OF THE INVENTION 

[0008] In a ?rst aspect, the present invention provides a 
vacuum cleaner having a generally elongated housing hav 
ing a ?rst housing end and a second housing end, a rear grip 
located at the ?rst housing end, and an air inlet located at the 
second housing end. A vacuum fan and a motor are located 
Within the housing and the motor is adapted to drive the 
vacuum fan to draW a Working air ?oW into the air inlet. A 
dirt receptacle is operatively associated With the housing and 
adapted to remove particles from the Working air How. The 
vacuum cleaner also includes one or more foregrips located 
on the housing betWeen the rear grip and the air inlet. The 
one or more foregrips are adapted to provide a user With 
multiple hand positions around the perimeter of the housing. 

[0009] In a second aspect, the present invention provides 
a vacuum cleaner having a generally elongated housing 
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having a ?rst housing end and a second housing end, a rear 
grip located at the ?rst housing end, and an air inlet located 
at the second housing end. A vacuum fan and a motor are 
located Within the housing, and the motor is adapted to drive 
the vacuum fan to draW a Working air ?oW into the air inlet. 
A dirt receptacle is operatively associated With the housing 
and adapted to remove particles from the Working air How. 
The vacuum cleaner also has one or more foregrips located 
on the housing betWeen the rear grip and the air inlet. The 
one or more foregrips are positioned to alloW a typical user 
to simultaneously grasp the rear grip and the one or more 
foregrips and clean staircase surfaces While remaining sub 
stantially upright. 
[0010] In a third aspect, the present invention provides a 
vacuum cleaner having a generally elongated housing With 
a longitudinal axis, a ?rst housing end, and a second housing 
end. A rear grip is located at the ?rst housing end, and an air 
inlet is located at the second housing end. Avacuum fan and 
a motor are located Within the housing and the motor is 
adapted to drive the vacuum fan to draW a Working air ?oW 
into the air inlet. A dirt receptacle is operatively associated 
With the housing and adapted to remove particles from the 
Working air How. One or more foregrips are located on the 
housing betWeen the rear grip and the air inlet. The one or 
more foregrips are adapted to alloW a user to hold and 
operate the vacuum cleaner When the housing is rotated 
about the longitudinal axis at a ?rst angular position, and at 
a second angular position. The ?rst angular position is 
approximately 90 degrees or more from the second angular 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The present invention is described in detail With 
reference to the examples of preferred embodiments shoWn 
in the folloWing ?gures, in Which like parts are designated 
by like reference numerals. 

[0012] FIG. 1 is a perspective vieW of an embodiment of 
a vacuum cleaner of the present invention. 

[0013] FIG. 2A is a perspective vieW of another embodi 
ment of a vacuum cleaner of the present invention, shoWing 
various complementary parts thereWith. 

[0014] FIG. 2B is a cutaWay schematic vieW ofa dust bag 
con?guration that may be employed With the embodiment of 
FIG. 2A. 

[0015] FIG. 2C is a cutaWay schematic vieW ofa dirt cup 
con?guration that may be employed With the embodiment of 
FIG. 2A. 

[0016] FIG. 2D is a cutaWay schematic vieW ofa cyclone 
separator con?guration that may be employed With the 
embodiment of FIG. 2A. 

[0017] FIG. 3 is a perspective vieW of a ?rst alternative 
handle arrangement of the present invention. 

[0018] FIG. 4 is a perspective vieW of a second alternative 
handle arrangement of the present invention. 

[0019] FIG. 5 is a partially cut aWay side vieW of still 
another embodiment of a vacuum cleaner of the present 
invention. 

[0020] FIG. 6 is a partially cut aWay side vieW of another 
alternative handle arrangement of the present invention. 
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[0021] FIG. 7 is a partially cut aWay side vieW of another 
alternative handle arrangement of the present invention. 

[0022] FIG. 8 is a schematic vieW of another alternative 
handle arrangement of the present invention. 

[0023] FIG. 9A is a partially cut aWay, partially schematic 
vieW of an embodiment of a vacuum cleaner of the present 
invention having telescoping portions, shoWn With the tele 
scoping portions retracted. 

[0024] FIG. 9B is a partially cut aWay, partially schematic 
vieW of the embodiment of FIG. 9A, shoWn With the 
telescoping portions extended. 

[0025] FIG. 9C is a cut aWay fragmented vieW of a 
telescoping lock that may be used With embodiments of the 
present invention. 

[0026] FIG. 10 is a partially cut aWay fragmented vieW of 
an embodiment of a vacuum cleaner handle of the present 
invention. 

[0027] FIG. 11 is a cut aWay front vieW of an embodiment 
of a cleaning tool of the present invention. 

[0028] FIG. 12Ais a cut aWay side vieW of an embodiment 
of a cleaning tool of the present invention, shoWn along 
reference line II-II of FIG. 12B. 

[0029] FIG. 12B is a cut aWay front vieW of the cleaning 
tool of FIG. 12A, shoWn along reference line I-I thereof. 

[0030] FIG. 13 is a partially cut aWay front vieW of still 
another embodiment of a cleaning tool of the present inven 
tion. 

[0031] FIG. 14A is a partially cut aWay perspective vieW 
of an embodiment of a stair cleaning vacuum of the present 
invention. 

[0032] FIG. 14B is a schematic side vieW of an embodi 
ment of a stair cleaning vacuum of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0033] The present invention provides a vacuum cleaner 
that can be used to clean ?oors and carpets, but is particu 
larly adapted to clean stair treads or other elevated horiZon 
tal surfaces, stair risers and other inclined or vertical sur 
faces, and surfaces located in con?nes spaces. A number of 
variations of the present invention are described herein, but 
the illustration of these particular embodiments is not 
intended to limit the scope of the appended claims. In 
addition, While the devices described herein relate to a 
vacuum cleaner, it Will be understood that the invention may 
also cover other, similar devices, such as Wet extractors and 
the like. 

[0034] Various inventive vacuum cleaner accessories are 
also described herein. These accessories are inventive in 
their oWn right, and may be used in conjunction With the 
vacuum cleaners of the present invention, or With other 
cleaning devices, as Will be understood by those of ordinary 
skill in the art. 

[0035] Referring noW to FIG. 1, in a ?rst embodiment, the 
present invention provides a stair cleaning vacuum 100 
generally comprising a housing 102 having an inlet noZZle 
104 at a ?rst end of the housing 102, and a rear grip 106 at 
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a second end of the housing 102. The housing 102 contains 
a conventional vacuum fan and motor assembly (sometimes 
referred to as a “fan/motor”), Which is contained Within the 
housing 102 and not visible in FIG. 1. The housing also 
includes appropriate features to poWer the fan/motor, such as 
a poWer cord or batteries, as are knoWn in the art. 

[0036] In the embodiment of FIG. 1, the fan/motor is 
contained in a fan/motor chamber 109 beneath a shroud 108 
having a number exhaust vent apertures 110 passing there 
through. In operation, air draWn in by the fan/motor is 
exhausted from the housing 102 through these apertures 110. 
A post-motor ?lter 112 may be located betWeen the vent 
apertures 110 and the fan/motor exhaust port to provide a 
?nal ?ltration stage, as knoWn in the art. In such a case, the 
shroud 108 may be removable or openable to service the 
post-motor ?lter 112. As With any other ?lters described 
herein or otherWise used in embodiments of the invention, 
the post-motor ?lter 112 may take any shape or form. 
Typical ?lters are formed as a foam sheet or block, a pleated 
sheet rigidly held in a frame, a rigid panel, a ?exible sheet, 
and so on. Such ?lters may also have any ?ltration perfor 
mance grade, such as HEPA grade (an acronym for “High 
Efficiency Particle Air,” Which is standardized as being 
capable of removing 99.97% of particles 0.3 microns in siZe 
or larger) or ULPA grade (an acronym for “Ultra LoW 
Penetration Air,” Which is standardized as being capable of 
removing 99.999% of particles 0.12 microns in siZe or 
larger). Of course, lesser or greater grades of ?ltration media 
may also be used. 

[0037] It is also knoWn in the art to measure the differen 
tial pressure across the post-motor ?lter and others ?lter in 
a vacuum cleaner, using conventional pressure sensors, to 
determine When the pressure drop exceeds a given threshold 
to identify When the ?lter is clogged, and such features may 
be used With the present invention for the post-motor ?lter 
112 or other ?lters. In addition, such a pressure differential 
sensor could also be used to determine When the post-motor 
?lter 112 or other ?lter is absent, as Would be indicated by 
little or no pressure drop across the sensors. Thus, suitable 
electronics may be Wired to a differential pressure sensor to 
alert the user of the absence of the post-motor ?lter 112 or 
other ?lters in the device, or the need to service such ?lters. 

[0038] A dirt receptacle 114 is provided in or on the 
housing 102, preferably betWeen the fan/motor chamber 109 
and the inlet noZZle 104. In the shoWn embodiment, the dirt 
receptacle 114 includes a transparent outer Wall 116 forming 
a cup-like receptacle, and an inlet 118 through the end 
nearest the inlet noZZle 104. The inlet 118 may have a ?ap 
and/ or tubular extension (not shoWn) into the receptacle 114 
to help prevent entrapped dirt from falling back through the 
inlet 118. A ?lter 120 is positioned in the dirt receptacle 114 
to cover the receptacle outlet (not shoWn) or the fan/motor 
inlet (not shoWn) and ?lter dirt out of the airstream. 

[0039] While a cup and ?lter arrangement is illustrated, 
the dirt receptacle 114 may alternatively comprise any 
knoWn type of dirt separation and retention system. Several 
exemplary variations are described later herein With refer 
ence to FIGS. 2A to 2D and 5. For example, the dirt 
receptacle 114 may comprise a structural extension of the 
housing 102, as explained more fully With reference to the 
embodiment of FIG. 5, or may be a non-structural part that 
is attached to the housing 102, as explained more fully With 
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reference to the embodiment of FIGS. 2A to 2D. The dirt 
receptacle 114 may also comprise a chamber Within the 
housing 104 that is emptied by opening or removing a door 
through the housing Wall. Other con?gurations for the dirt 
receptacle may be used as Well, and the dirt separation 
function of the vacuum cleaner 100 may be performed by 
any principle, such as cyclonic separation, dirt entrapment 
(?ltering), or combinations thereof. 

[0040] The inlet noZZle 104 may comprise any structure 
adapted to clean objects and surfaces, such as hardWood and 
carpets. A typical inlet noZZle 104 may comprise a laterally 
elongated cleaning head 122 having a similarly elongated 
inlet slot (not shoWn) facing doWnWard toWards the intended 
location of a surface desired to be cleaned. Wheels or skids 
may be provided to hold the inlet slot a predetermined 
distance from the surface being cleaned (see, e.g., FIG. 13), 
and such devices may be adjustable to modify this height to 
suit the given conditions or surface type. Bristles may also 
be provided to help entrap hair, agitate the surface, and 
otherWise assist With cleaning. It is also knoWn to place 
skirt-like strips of material on the bottom surface to prevent 
particles from escaping the air?oW entering the inlet slot. 
One or more brushrolls may be positioned in the inlet noZZle 
104 to further agitate the surface being cleaned and enhance 
cleaning performance. Such brushrolls may be poWered by 
the fan/motor, a separate motor, by an air?oW-poWered 
impeller drive, or by other knoWn means. The inlet noZZle 
104 may also be removable, such as by actuating one or 
more release clasps 124, rotating a bayonet ?tting, or by 
simply pulling on the inlet noZZle 104 to overcome a friction 
?t. Once removed, other types of inlet noZZle (such as 
dusters, crevice tools, and so on) may be attached to the to 
the vacuum cleaner 100, as knoWn in the art. 

[0041] In the embodiment of FIG. 1, the inlet noZZle 104 
is angled relative to the vacuum cleaner housing 102 such 
that the inlet noZZle’s Working surface (that is, the surface 
that is intended to face the surface being cleaned) is angled 
at about 30-60 degrees, and most preferably about 45 
degrees, relative to the longitudinal axis 101 of the vacuum 
cleaner housing 102. This alloWs the operator to address the 
surface being cleaned With the vacuum cleaner 100 in a 
comfortable angled position. Other angles may be used if so 
desired. 

[0042] The inlet noZZle 104 may also be rotatably 
mounted to the housing 102 so that the angle betWeen its 
Working surface and the housing 102 can be changed. For 
example, the inlet noZZle 104 may be pivotable about an axis 
perpendicular to the longitudinal axis 101 of the housing 
102. Such pivoting Would alloW the leading edge of the inlet 
noZZle 104 to move vertically With respect to the rear edge 
of the inlet noZZle 104 (or vice-versa), such as typically 
found in conventional upright vacuums. The inlet noZZle 
may instead by rotatable about the housing’s longitudinal 
axis 101, or about an intermediate axis oriented someWhere 
betWeen the longitudinal axis 101 and an axis perpendicular 
to the longitudinal axis 101. Various combinations of pivots 
may also be used to provide more complex rotation capa 
bilities. Such pivoting mechanism are knoWn in the art. In 
addition, in cases in Which the inlet noZZle 104 is rotatable, 
it may also be desirable to provide pivot locks to prevent 
rotation When it is not desired. 

[0043] The rear grip 106 is, in this embodiment, rigidly 
attached to the housing 102 at the second end, and is located 
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generally opposite the inlet nozzle 104. The rear grip 106 is 
used to support and maneuver the back of the vacuum 
cleaner 100, and may have any shape suitable for doing so. 
Preferably, the rear grip 106 is generally circular in shape, 
and forms a loop that gives the user ?exibility in selecting 
an ergonomic position in Which to hold the rear grip 106. 
The center of the rear grip 106 loop maybe located along the 
longitudinal axis 101, but may be forWard or rearWard of this 
axis 101 if it is found to provide improved ergonomics or 
other bene?ts. For example, it may be bene?cial to locate the 
center of the rear grip 106 slightly forWard of the longitu 
dinal axis 101 to assist With manipulating the vacuum 100 
under loW objects. The rear grip 106 also preferably has a 
circular or at least someWhat rounded cross-sectional pro?le 
to provide a natural ?t in the user’s hand. 

[0044] While it is suitable to provide the grip as a simple 
rigid extension of the housing 102, it may instead be 
separately formed and attached to the housing 102 by 
fasteners, Welding, adhesives, snap engagement, or the any 
other suitable attachment method or mechanism. 

[0045] The rear grip 106, and any other part of the vacuum 
cleaner 100, may be made from any suitable material, such 
as ABS plastic (i.e., acrylonitrile-butadiene-styrene copoly 
mers), other plastics, metal, and so on. Plastics are generally 
preferred as a relatively inexpensive, moldable and struc 
turally rigid material. The rear grip 106 may also include one 
or more gripping surfaces 126 comprising a material that is 
more particularly adapted to provide a favorable tactile feel 
and/or enhanced gripping friction. The gripping surfaces 
126 may be formed by treating the surface of the material 
that forms the rear grip 106, such as by including dimples, 
checkering, ridges or bumps, or may be provided as a 
separate tactile material applied to the rear grip 106 itself by 
mechanical or adhesive attachment, overmolding, or the 
like. Of course, surface treatments and a separate tactile 
material may both be used, if desired. 

[0046] A protrusion 128 extends into the opening formed 
by the rear grip 106, and has a poWer sWitch (not shoWn) 
located thereon. This position for the poWer sWitch is 
expected to provide convenient and intuitive operation of the 
vacuum cleaner 100, and ready access to turn the vacuum 
cleaner 100 on or off. This location also shields the poWer 
sWitch to some degree from being accidentally activated. 
Further details of this con?guration are described elseWhere 
herein. 

[0047] The vacuum cleaner 100 also includes a foregrip 
130 located betWeen the rear grip 106 and the inlet noZZle 
104. As With the rear grip, the foregrip 130 may be made 
from any suitable material, and may also include gripping 
surfaces or surface treatments to enhance the user’s grip and 
feel. As With the rear grip 106, the foregrip 130 preferably 
has a rounded cross-sectional shape, or is otherWise shaped 
to naturally ?t into a user’s hand. In the embodiment of FIG. 
1, the foregrip 130 is formed into an elliptical, circular, or 
otherWise continuous loop-like shape that surrounds the 
housing 102. One or more radial posts (not shoWn) are 
provided betWeen the foregrip 130 and the housing 102 to 
hold it in place and provide one or more gaps betWeen the 
foregrip 130 and the housing 102 into Which the user may ?t 
his or her ?ngers or hand. 

[0048] The foregrip 130 includes various features to 
enhance the ergonomics and control of the vacuum cleaner 
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100. For example, the foregrip 130 shoWn in FIG. 1 has a 
continuous loop-like shape that surrounds the vacuum 
cleaner housing 102, Which alloWs the user to hold the 
foregrip 130 in virtually any annular location around the 
housing 102. This provides improved ?exibility in handling 
the device, and alloWs the user to rotate the housing to point 
the inlet noZZle 104 horiZontally to clean surfaces such as 
stair treads, vertically to clean surfaces such as stair risers, 
or at any angle in betWeen. Regardless of Which angular 
position the housing 102 is in, the user can still maintain a 
?rm and comfortable grip on the rear grip 106 and foregrip 
130, and thus on the vacuum cleaner 100 as a Whole. It Will 
be appreciated from the foregoing that the foregrip 130 of 
the embodiment of FIG. 1 provides many of the advantages 
of a rotating inlet noZZle 104 Without the need to supply such 
a feature, but such rotatable inlet noZZle features may still be 
provided nonetheless. 
[0049] Another advantage of the present invention is that 
the user can apply a bending moment force to the vacuum 
cleaner housing 102 by pressing in opposite directions on 
the rear grip 106 and foregrip 130. This bending moment 
force can be used to apply signi?cant pressure betWeen the 
inlet noZZle 104 and the surface being cleaned. Such pres 
sure can be helpful to agitate the surface, scrub out deeply 
embedded or clinging contaminants and dirt, remove 
entangled hair and ?bers, and so on. In addition, the user can 
press forWard on both grips to press the inlet noZZle 104 
against the surface being cleaned, but Without moving the 
inlet male 104. This is not possible With conventional 
upright vacuums and canister vacuum cleaning heads, 
except When they are perfectly upright, because they are 
speci?cally designed to traverse the ?oor When they are 
pressed forWard. In vieW of the foregoing capabilities, the 
vacuum cleaner 100 should be constructed to be able to 
resist any anticipated reasonable amount of bending or 
longitudinal force that may be applied through it during 
normal use. 

[0050] It Will also be seen that the foregrip 130 is arranged 
about the vacuum’s longitudinal axis 101, along Which a 
number of the Working parts are approximately located. As 
such, the foregrip 130 should generally surround the 
device’s center of gravity CG, Which is likely to be proximal 
to the longitudinal axis 101. This being the case, as the user 
rotates the vacuum cleaner 100, the center of gravity CG Will 
remain at generally the same location, causing the general 
balance of the device to feel the same regardless of its 
angular orientation. Furthermore, the user Will be able to 
maintain a comfortable hold on the foregrip 130, With his or 
her hand above or beside the center of gravity CG, regard 
less of the angular orientation. This prevents adverse situ 
ations often encountered in the prior art of upright and stick 
vacuums When users attempted to orient the inlets of such 
vacuums vertically. These devices typically had no grip for 
stair cleaning, or a grip that Was located on the front face of 
the device. When using these devices to clean vertical 
surfaces, the user Was typically required to turn the device 
over and, if it Was then possible, hold the provided grip With 
the center of gravity balanced above the user’s hand, typi 
cally leading to an unstable situation. Alternatively, if the 
there Was no grip or the grip Was blocked With the device 
turned over, the user Would have to attempt to hold the 
device at a location that Was not intended to be a handle, 
thereby risking damaging or dropping the device and contact 
With the inlet noZZle. 
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[0051] While it is likely that users Will grasp the foregrip 
130 in numerous different places at various times, it is 
expected that particular parts of the foregrip 130 Will be 
preferred by many users for a large number of cleaning 
tasks. For example, it is currently believed that many users 
Will prefer to hold the foregrip 130 generally along the side 
of the housing 102 for most stair cleaning tasks. This Would 
correspond to about the one- to ?ve-o’clock position on the 
foregrip 130 (as vieWed along the longitudinal axis 101 from 
the rear grip 106) for users that place the right hand forward, 
and about the seven- to eleven-o’clock position on the 
foregrip 130 for users that place the right hand forWard. 
When the user rotates the device to orient the inlet noZZle 
104 to face stair risers, the user is expected to prefer to hold 
the foregrip 130 about 90 degrees from the original hand 
grip position, and perhaps as far as the opposite side of the 
housing. The user also may Wish to hold the foregrip 130 
With both hands on both sides of the housing 102 during 
either horiZontal or vertical cleaning, depending on the 
distance to the surface being cleaned and other factors. 

[0052] In vieW of the foregoing, the housing 102 is pref 
erably provided With depressions 134 radially inWard of the 
foregrip 130 at these expected preferred locations. The 
depressions 134 increase the siZe of the gap betWeen the 
housing 102 and the foregrip 130, thereby making it easier 
for the user to secure a hold at the expected preferred 
locations. The use of such depressions also alloWs a more 
compact foregrip 130, particularly if there is no substantial 
detriment to the user’s ability to grasp the foregrip 130 at 
locations other than the depressions 134. 

[0053] As shoWn in the embodiment of FIG. 1, it is 
currently preferred to provide a ?rst depression 134 radially 
inWard from the foregrip 130 on one side of the housing 103, 
and a second depression 134 radially inWard from the 
foregrip 130 on the other side of the housing 103. In a 
preferred embodiment, the ?rst depression’s center point 
With respect to its annular extent around the circumference 
of the housing 102 is located, as vieWed along the longitu 
dinal axis 101, at about one- to ?ve-o’clock, and more 
preferably at about tWo- to four-o’clock. In this embodi 
ment, the second depression’s center point is at about seven 
to eleven-o’clock, and more preferably at about eight- to 
ten-o’clock. Of course, more or feWer depressions may be 
used, they may be located at different positions (such as at 
about tWelve-o’clock and/or six-o’clock), or they may be 
omitted entirely. 

[0054] It has been found that the position of the foregrip 
130 along the longitudinal axis 101 of the vacuum cleaner 
100 is also a factor to consider in providing a highly 
ergonomic stair cleaning vacuum cleaner. It is preferred to 
locate the foregrip 130 at a point along the longitudinal axis 
101 that alloWs the user to comfortably grasp both grips and 
operate the vacuum cleaner 100. In operation, the user is 
likely to grasp the rear grip 106 With one hand, and the 
foregrip 130 With the other hand, and move the inlet noZZle 
104 in a sWeeping action across surfaces being cleaned. If 
the distance betWeen the grips is too great, the user might 
?nd it difficult to grasp both grips at the same time While still 
being able to easily maneuver the device. If the distance 
betWeen the foregrip 130 and the inlet noZZle 104 is too 
small, the user may have to bend over a signi?cant distance 
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to apply the inlet noZZle 104 to the surface being cleaned. 
These are both typical draWbacks of many conventional 
upright vacuum cleaners. 

[0055] Considering the general build of many users, in one 
embodiment, the distance betWeen the grips is about six to 
thirty inches. In a more preferred embodiment, the foregrip 
130 is spaced from the most distant graspable portion of the 
rear grip 106 by about eight to tWenty-four inches. These 
distances are expected to alloW the user to comfortably grasp 
both grips and operate the vacuum cleaner 100 at about a 30 
to 60 degree angle on the surface being cleaned, While 
remaining in a generally upright, comfortable standing posi 
tion. 

[0056] To further add to the ergonomics, it is preferred to 
locate the center of gravity CG betWeen the foregrip 130 and 
rear grip 106. Doing so should reduce fatigue by distributing 
the Weight betWeen the user’s hands, and improve the ease 
With Which the user can rotate and sWing the device. The 
position of the center of gravity CG can be adjusted When 
designing the device by selectively positioning the various 
Working parts along the length of the vacuum cleaner 100, 
adding ballast, removing excess Weight, and by other meth 
ods understood by those of ordinary skill in the art. 

[0057] Referring noW to FIGS. 2A through 2D, another 
embodiment of the present invention is disclosed to illustrate 
various additional features of the invention. As shoWn in 
FIG. 2A, this embodiment comprises a vacuum cleaner 200 
having an elongated housing 202, and inlet male 204, a 
rear grip 206, and a foregrip 230. The housing 202 includes 
a fan/motor chamber 209, With a fan/motor 207 (FIGS. 
2A-2D) therein. The fan/motor chamber 209 is located 
betWeen the grips, and the housing 202 includes a number of 
outlet apertures 210 to exhaust the Working air?oW from the 
fan/motor chamber 209 to the atmosphere. These apertures 
210 are shoWn on the top surface of the device, but any other 
suitable location could be used. Of course, a ?lter may be 
provided betWeen the outlet apertures 210 and the fan/motor 
207. Like the embodiment of FIG. 1, the foregrip 230 is 
attached to the housing by a number of radial posts 236, and 
depressions 234 are provided to facilitate grasping the 
foregrip 230. A poWer sWitch (not shoWn) may be provided 
in any suitable location, and suitable poWer supply means, 
such as a poWer cord or batteries, are also be provided, as 
knoWn in the art. 

[0058] In this embodiment, the inlet noZZle 204 is attached 
to the housing 202 by a structural portion 238 of the housing 
202. In light if the fact that the grips can be used to generate 
a signi?cant bending moment Within the housing 202, this 
structural portion is preferably constructed to resist such 
forces. In addition, this structural portion 238 preferably is 
formed to provide a dirt receptacle pocket 240 located 
adjacent the fan/motor chamber 209. An inlet air passage 
242 (FIGS. 2B-2D) joins the inlet noZZle 204 to the pocket 
240, either by entering through the bottom of the pocket, as 
in the variations of FIGS. 2B and 2C, or through the side, as 
in FIG. 2D. The pocket also includes a fan/motor inlet 
opening 244 that leads to the fan inlet. 

[0059] The vacuum cleaner 200 also includes a dirt recep 
tacle 214, Which is shaped and siZed to be selectively 
positionable in the pocket 240. As best shoWn in FIGS. 2A 
to 2D, the dirt receptacle 214 is retained in the pocket 240 
by ?tting into a lip 246 at the end adjacent the inlet noZZle 
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204, and by a slideable tab 248 at the end adjacent the 
fan/motor chamber 209. A button 250 is provided to actuate 
the tab 248 and slide it out of engagement With the dirt 
receptacle 214 When it is desired to remove the dirt recep 
tacle 214. A spring (not shown) is also provided to bias the 
tab 248 into engagement With the dirt receptacle 214 When 
the button 250 is not being actuated. Of course, any other 
retention mechanism(s) may alternatively be used to hold 
the dirt receptacle 214 in the housing 202, as Will be 
appreciated by those of ordinary skill in the art. 

[0060] The present invention may be used With any type of 
dirt separation system using any theory of operation. Thus, 
it is envisioned that various different types of dirt receptacle 
214 may be used, and may be interchangeable With one 
another to provide the user With various cleaning options. 
Three examples are shoWn in the embodiment of FIGS. 2A 
to 2D and described beloW. 

[0061] In a ?rst embodiment, shoWn most speci?cally in 
FIG. 2B, the vacuum cleaner 200 employs a ?lter bag 252 
to remove dirt from the Working air ?oW. In this embodi 
ment, the dirt receptacle 214 has an opening 254 through its 
bottom Wall to the ?lter bag 252 opening attaches. The ?lter 
bag 252 is held in place by a ?ange 256 attached around its 
opening, and this ?ange 256 may be held in place by a 
friction ?t, mechanical fasteners, being captured in place, or 
by any other means, as knoWn in the art. The dirt receptacle 
214 may include ribs 258 to hold the ?lter bag 252 aWay 
from the interior Walls and alloW air to ?oW evenly through 
the ?lter bag 252. To this end, similar ribs 260 may also be 
located on a lid over the end of the dirt receptacle 214, or on 
a Wall of the housing 202 that faces into the dirt receptacle 
214. 

[0062] In the embodiment of FIG. 2B, the fan/motor 207 
generates a Working air ?oW that enters the ?lter bag 252 
from the inlet air passage 242. The Working air passes 
through the Walls of the ?lter bag 252 to remove particles, 
passes into the fan/motor 207, and exits the vacuum cleaner 
200 through the exhaust apertures 210. 

[0063] Referring noW to FIG. 2C, in another embodiment, 
the dirt receptacle 214 comprises a dirt cup that captures dirt 
passing therethrough using a non-bag ?lter. In this embodi 
ment a ?lter 262 is positioned in the top of the dirt receptacle 
to ?lter air passing therethrough. Suitable ridges 264 or other 
features hold the ?lter 262 in place. The ?lter 262 is shoWn 
as a simple pleated ?lter having a planar shape, but may have 
a conical shape, cylindrical shape, or any other useful shape. 
As noted previously herein, any type of ?lter having any 
?lter grade may be used. In addition, a number of different 
?lters may be used, such as a pleated HEPA ?lter With a 
relatively coarse screen located upstream to block larger 
particles from occluding the HEPA ?lter. Other variations 
Will be apparent to those of ordinary skill in the art. 

[0064] In this embodiment, air enters the dirt receptacle 
214 from the inlet air passage 242 through an opening 266 
in the bottom Wall. The opening 266 may someWhat 
extended in the shape of a pipe to provide an area into Which 
dirt particles can fall Without exiting the opening When the 
fan/motor is turned off. In addition a one-Way ?ap valve 268 
may be located at the top of the opening to prevent dirt from 
?oWing back therethrough. Such a ?ap valve may also be 
provided With the other embodiments described herein. 

[0065] Referring noW to FIG. 2D, in still another embodi 
ment, the dirt receptacle 214 comprises a cyclone separation 
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chamber in Which the Working air?oW is sWirled to remove 
dirt and dust by centrifugal or cyclonic action. In this 
embodiment, the inlet air passage 242 may be provided 
through the structural portion 238 of the housing 202 and 
terminate at or near the top of the dirt receptacle 214. Also 
in this embodiment, the inlet air passage 242 enters or 
terminates at an inlet port 270 through the dirt receptacle 
sideWall in a tangential or nearly tangential manner, Which 
initiates a cyclonic ?oW therein. A frusto-conical ?lter 272 
is located over the fan/motor inlet opening 244 to prevent 
dirt and debris that is not separated by cyclonic action from 
entering the fan/motor 207. As before, any alternative ?lter 
shape, material, construction or ?ltration grade may be used, 
and multiple ?lter layers may also be used, as knoWn in the 
art. 

[0066] Of course, alternative means for initiating cyclonic 
air?oW may be used With the embodiment of FIG. 2D. For 
example, the inlet air passage 242 may be generally per 
pendicular to the inlet port 270, and a diverting member may 
be included to initiate tangential air?oW. The inlet air 
passage 242 may also be through the bottom Wall of the dirt 
receptacle 214 and include a diverter to initiate cyclonic 
action. Other variations are also possible, as knoWn by those 
of ordinary skill in the art. 

[0067] The variations of FIGS. 2B to 2D are exemplary, 
and any other suitable variations to the foregoing embodi 
ments may be practiced With the present invention. For 
example, the pocket 240 may be omitted, in Which case the 
dirt receptacle Would be carried externally to the housing 
202 and connected by suitable air conduits to the inlet noZZle 
204 and fan/motor 207. Also, the dirt receptacle 214 may be 
covered by an access panel or door. The dirt receptacle 214 
may also be omitted and replaced by a non-removable 
chamber Within the housing. In this variation, the chamber 
may be selectively covered by a door or the like to facilitate 
the chamber’s emptying. This variation is particularly suited 
for use With a ?lter bag, but may be used With other types 
of dirt separators. Other variations Will be apparent to those 
of ordinary skill in the art in vieW of the present disclosure 
and With routine experimentation With the invention. In 
addition, various additional features may be provided With 
the dirt receptacle 214, such as gaskets, lids, and so on. 

[0068] While the embodiments disclosed thus far have 
illustrated a looped rear grip and a looped foregrip, these 
constructions are not strictly required. In other embodi 
ments, the loop-shaped grips may be ?attened on one side, 
or may have rectilinear shapes. In still other embodiments, 
the loop-shaped grips may be replaced by any combination 
of rear grip and foregrip that provide the user With hand 
positions to ergonomically maneuver the device and rotate it 
into different positions for cleaning horizontal and inclined 
surfaces. The looped foregrip may also be replaced by a grip 
having a single hand position that is suited to conveniently 
apply, in conjunction With the rear grip, a bending moment 
on the vacuum cleaner housing. The looped foregrip may 
also be formed as a partial loop to provide multiple hand 
positions around a portion of the vacuum cleaner housing, or 
separated into multiple separate grips located around the 
housing. 

[0069] One exemplary variation of the grip construction is 
shoWn in FIG. 3. In this embodiment, the vacuum cleaner 
300 comprises a rear grip 306 having a more conventional 
















