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FIG. 1

(57) Abstract: A handheld vacuum cleaner including a housing having a front end, a back end, a first side, and a second side, a
handle having a longitudinal axis that extends in a direction toward the front and back ends of the housing, a suction source, and a
cyclonic separator. The cyclonic separator includes a cylindrical wall having a first end and a second end, a first end wall located at
the first end of the cylindrical wall, a dirty air inlet, a clean air outlet, a debris outlet adjacent the second end of the cylindrical wall,
and a longitudinal axis surrounded by the cylindrical wail and the longitudinal axis of the cyclonic separator extends in a direction
toward the first and second sides of the housing. The housing includes an aperture that extends through the first side, and the first
end wall of the cyclonic separator is removable through the aperture.
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HANDHELD VACUUM CLEANER

CROSS-REFERENCE TO RELATED APPLICATIONS

[8081] This application claims priority to ULS. Provisional Patent Application No.
62/067,308, filed on October 22, 2014, the contents of which are hereby incorporated by

reference in its entirety.
BACKGROUND

6082} The present invention relates to handheld vacuom cleaners, and more particalarly,

to cyclonic handheld vacuum cleaners.
SUMMARY

6083} In one embodiment, the imvention provides a handheld vacuum cleaner including a
housing having a front end, a back end, a first side, and a second side, a suction nozzle, and a
suction source operable to generate an airflow through vacuum cleaner from the suction
nozzie through a cyvclonic separator to a clean air exhaust. The cyclonic separator is operable
to separate debris from the airflow. The cyclonic separator is focated within the housing. The
cyclonic separator includes g cylindrical wall having a first end and a second end, a first end
wall located at the first end of the cyiindrical wall, a dirty air inlet, a clean aiv outlet, a debris
cutlet adjacent the second end of the eylindrical wall, and a longitedinal axis along the
cylindrical wall and the longitudinal axis of the cyclonic separator cxtends in a direction
toward the first and second sides of the housing. The vacuom further includes 2 debris
collection chamber located within the housing and in fluid conumunication with the debris
outlet of the cyclonic separator. The housing further includes an aperture that extends
through the tirst side. The first end wall of the cyclonic separator is removable through the

aperture of the first side of the housing.

8064} In another embodiment, the invention provides a handheld vacuum cleaner
mcluding 4 housing with a handle and a suction source operable to generate an aivflow
through the handheld vacuum cleaner from a suction nozzle through a cyclonic separatorto a
clean air exhaust. The cyclonic separator includes a cylindrical wall having a fust end and a
second end, a first end wall located at the first end of the cylindrical wall, a dirty air inlet, and
a clean air outlet in the first end wall. The cyelonic separator is in a horizontal orientation,

and the first end wall of the cyclonic separator is openable.
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Other aspects of the invention will become apparent by consideration of the
detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[6006]

Fig. 1 is a perspective view of a handhbeld vacuwmm cleaner according to an
embodiment of the invention.

18067} Fig. 2 is an alternative perspective view of the vacuum cleaner of Fig. 1.
[6008] Fig

3-3 shown in Fig. 1.

2. 3 18 a cross-sectional view of the vacuum cleaner of Fig. 1 taken along Hnes

{66691 Fig. 4 1s a perspective view of a cyclonic separator of the vacuum cleaner of Fig.
1.
(6816} Fi

. § is an alternative cross-sectional view of the vacuum cleaner of Fig. | taken
shown in Fig. 1.

(0012}

. 6 18 a cross-sectional view of a cyclonic separator of the vacuum cleaner.

Before any embodiments of the invention are explained in detail, itisto be
understood that the invention is not limited in its application to the details of construction and
the arrangement of components sct forth in the following description or tHustrated in the

following drawings. The invention is capable of other embodiments and of being practiced
or of being carried out in various ways.

DETAILED DESCRIPTION

16613}

Figs. | and 2 illustrate a handheld vacoum cleaner 10. The vacoum cleaner 10

c 22

Vo

includes a housing 12, a handle 14, and a suction novzle 16, The housing 12 includes a front
end 18, a back end 20, a first sid

and a second side 24. The suction nozzle 16 is located
at the front end 18 of the housing 12. The handle 14 may be located at the top of the housing

12, and in some embodiments, the handle 14 defines a longitudinal axis 26 that extends

generally in a front-io-back dircction along the housing 12, Other bandle arrangements may
be configured as desired for the apphcation.
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{3014} Referring to Figs, 3-5, the vacuum cleaner 10 finther includes a suction source 28,
a cyclonic separator 30, and a dirt collection chamber 32, The suction source 28 is focated in
the housing 12 and jncludes a motor 34 and a fan 36 operable to generate a suction atrflow
through the vacuum cleaner that is drawn from the suction nozzle 16 through the cyclonic
separator 30 to a clean air exhagst 82, The motor 34 includes a motor axis 38 (Fig. 3) and the
motor 34 is operable to rotate the fan 36 about the motor axis 38, In the illustrated
embodiment, the motor 34 and the fan 36 are orientated such that the motor axis 38 extends
n a direction toward the first and second sides 22, 24 of the housing 12 and therefore, the
motor axis 38 is gencrally horizontal when the vacuom 10 is in use. Altematively, the motor
axis may extend in a gencrally froni-to-back direction along the housing. A premotor filter 40
is also located in the housing 12 fo a filter chamber on or adjacent the first side of the housing
and the filter 40 filters the airflow before traveling through the motor 34 and fan 36. The
ithustrated vacuum 10 inchudes a battery 42 that supplies power to the suction source 28 to
operate the motor 34, Altornatively or addutionally, the vacoum may include a power cord

for supplying power from a houschold elecmical outlet (not shown).

16615} The cyclonic separator 30 includes a cylindrical wall 44, a first end wali 46, and a
second end wall 48, The ¢yhindrical wall 44 inchudes a first end 50 and a second end 52. The
first end wali 46 is located at the first end 50 of the cylindrical wall 44. In onc embodiment,
the first ond wall 46 is removably coupled to the cylindrical wall 44 so that the cyclonic
separator 30 can be cleaned, which will be discussed in more detail below. The second end
wall 48 s located at the second end 52 of the cylindrical wall 44, As shown in the Hustrated
embodiment, the second end wall 48 is formed by a portion 54 of the second side 24 of the
housing 12. Optionally, an access door may be provided on the second side 24 of the housing
for access to the nside of the cyclone. The cyclonic separator 30 includes a longitudinal axis
S8 {Fig. 3) that is along or surrcunded by the cylindrical wall 44, The axis 58 extends ina
direction toward the first and second sides 22, 24 of the housing 12, In the illusirated
embodiment, the longitudinal axis 58 of the cyclonic separator 30 1s approximately parallel to
the motor axis 38 and therefore, the cyclonic separator 50 is also in a generally horizontal

grientation.

{8616} As used n the present description and claims, a generally horizontal orientation
means an orientation that is tilted over such that it is not vertical or upright. The generally

horizontal orientation includes in various embodiments that are approximately parallel to the
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ground or floot, as well as orientations that are not parallel to the ground or Hloor but being
generally more layiog over than upright, i.c. being tilted more than about 45 degrees. In the
illustrated crobodiment, the suction source s adjacent the cyclonic separator in generally 2
side-by-side arrangement. In other embodiments (not shown), the motor axis may extend ina
generally front-to-back direction along the housing such that the motor axis is generally

perpendicular to the longitudinal axis of the cyclonic separator.

[B017} The cyclonie separator 30 Awther includes a dirty air indet 64, a clean air outlet 62,
and a debris outlet 64. The dirty air indet 60 is adjacent the first end 50 of the cylindrical wall
44 and extends through the eyhindrical wall 44, The clean air outlet 62 is also adjacent the
first end 50 of the cylindrical wall 44, More specifically, in the illustrated embodiment, the
clean air outlet 62 is formed in the first end wali 46, The iHustrated cyclonic separator 30
inchudes a perforated fube 66 located within the cylindrical wall 44 that formes the clean air
outlet 62, The perforated tube 66 extends from the first end wall 46, The perforated tube 70
may be perforated using holes, slots, screen, mesh, or other perforation. In the Hlustrated
embodiment, an airfiow passageway 80 (i.e., duct) (Fig. 3) is positioned along the first side
22 of the housing 12 from the clean air outlet 62 1o the filter chamber, Tn other words, the
passageway 30 fluidly communicates the clean air outlet 62 with the premotor filter 40. The
debris outlet 64 is adjacent the second end 52 of the cylindrical wall 44 between the second
end 52 of the wall 44 and the second end wall 48, In the illustrated embodiment, the wall 44

mehades a notch 68 that partially defines the debris outlet 64.

8018} The vacuum cleaner 10 further includes the dirt collection chamber 32 located
within the housing 12 and in fluid communication with the debris outlet 64 of the cyclonic
separator 30. The dirt collection chamber 32 is generally located adiacent the cyclonic
separator 30 and may be in front of the suction source 28. In the illustrated embodiment, the
dirt collection chamber 32 is adjacent the suction source, and may be positioned so that the
dirt collection chamber 32 does not extend between the first end wall 46 and the {irst side 22.
Additionally, in the embodiment shown in Fig. 5, the cyclone separator is positioned in the
housing such that the debris collection chamber is bounded by the separator so that air does
not circulate arcund the outside diameter of the cyclone. A dirt collector door 72 18

removably coupled to the housing to facilitate emptying the debris collection chamber 32.

6019} Referring to the embodiment in Figs. 2 and 3, the housing 12 may further include

an aperture 74 located on the first side 22 of the housing 12. A door 76 is coupled to the first
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side 22 of the housing 12 to cover the aperture 74, The door 76 can be opencd by the user to
permit access to the suction source 28 and premotor filter 40, Optionally, the door 76 can be
opened to permit access the cyclonic separator 30, In other emboediments, a first door may be
provided to access the premotor filter 40 and a second door may be provided to permit access
to the cyclonic separator 30 and the aperture 74, In the illustrated embodiment, at least a
portion of the door 76 defines the duct 80 that provides fhuid communication between the

cyclonic separator 30 and the filter chamber and the suction source 28,

16628] In one embodiment, referring to Figs. 4 — 6, the housing 12 includes an inlet
aperture 84 through the housing wall and the ditty air infet 60 includes a passageway 86
between the inlet apertore 34 and the cylindrical wall 44 (Fig. 6). The cyclonic separator 36
has a scal 88 positioned between the passageway 86 and the housing 12 arcund the nlet
aperture 84 on an juside surface of the housing 12, The seal 88 may be attached to the
cyclonic separator 30 or the seal 88 may be attached to the wall of the housing 12, In another
embodiment, the seal 88 seals the interface between the passageway 86 and an inlet duct 78

that is between the suction nozzle 16 and the passageway 86.

18621} In operation, the power cord or battery 42 provides power to the motor 34 to rotate
the fan 36 1o generate a suction airflow that 18 drawn through the suction nozzie 16 along
with debris. The airflow, entrained with debris, travels along the nlet duct 78 to the dirty air
mlet 60 of the cyclonic separator 30. The airflow and debris travel into the cylindrical wall 44
where the airflow and debris rotate about the longitudinal axis 58, Rotation of the airflow
and debris causes the debris to separate from the airfiow and the debris is discharged over the
cylindrical wall 44 through debris outlet 64. The separated debris falls into the debris
collection chamber 32, The clean air travels through the perforated tube 66 forming the clean
air outlet 62 of the cyclonic separator 30, The clean airfiow then travels through the duct 80
formed by the door 76 to the suction source 28, The airflow travels through the premotor
filter 40 before traveling through the suction sowree 28, After traveling through the suction
source 28, the airflow is exhausted from the vacuum cleaner 10 through exhaust openings 82

in the second side 24 of the housing 12.

(8022} After using the vacuum 10, the user can open the dirt collector door 72 to empty
the debris collection chamber 32, After several uses, debris may collect on the perforated
tabe 66 and within the cylindrical wall 44, If so, the user can open the door 76 and remove

the first end wall 46 and perforated tube 66 from the cylindrical wall 44 through the apertore
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74. This allows the user to clean the perforated tube 66 and inside the wall 44, Opening the
door 76 also provides the user access to the premotor filter 40 and the passageway 80, such

that the user can clean or replace the premotor filter 40,

[8023] YVarious features and advantages of the invention are set forth in the following

clairos.,
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CLAIMS
What is claimed s

1. A handheld vacuum cleaner comprising:
a housing having a front end, a back end, a fivst side, and a second side;
a suction nozzle;
a suction source operable to generate an airflow through the vacuum cleaner from the
suction nozzie through a cyclonic separator to a clean air exhaust;
the cyclonic separator operable to separate debris from the asirflow, the cyelonic
separator focated within the housing, the cyclonic separator including,
a cylindrical wall having a first end and a second end,
a first end wall located at the first end of the eylindrical wall,
a dirty atr inlet,
a clean air outlet,
a debris outlet adjacent the second end of the cylindrical wall,
a longitudinal axis along the cyhindrical wall and the longitudinal axis of the
cvelonic separator extends in a direction toward the first and second sides of the houosing; and
a debris collection chamber located within the bousing and 1o fluid conumunication
with the debris outlet of the cyclonic separator;
wherein the housing inclodes an aperture that extends throogh the first side, and
wherein the fiust end wall of the cyclonic separator is removable through the apertore of the

first side of the housing,

2. The handheld vacoum cleaner of claim 1, wherein the dirty air inlet is adjacent the

first end of the cylindrical wall,

3. The bandheld vacuum cleaner of claim 2, wherein the dirty air inlet extends through

the cylindrical wall.

4. The handheld vacoum cleaner of claim 2, wherein the clean air outlet is adjacent the

first end of the eylindrical wall

5. The handheld vacuum cleaner of claim 4, further comprising a perforated tube located

within the eylindrical wall.
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6. The handheld vacoum cleaner of claim |, wherein the clean air outlet extends through

the first end wall of the cyclonic separator.

7. The handheld vacium cleaner of claim 6, wherein the second side of the housing
forms a second ond wall of the cyclonic separator located at the second end of the cylindrical

wall.

8. The handheld vacoum cleaner of claim 7, wherein the debris outlet is adjacent the

second end wall and the sccond end wall defines a portion of the debris outlet.

9, The handheld vacuum cleancr of ¢laim 8, wherein at least a portion of the first end

wall is removable from the cvlindrical wall

10, The bandheld vacuum cleaner of claim 9, further comprising a perforated tube located
within the cylindrical wall, the perforated tube extending from the first end wall of the
cyeclonic separator forming the clean air outlet, and wherein the perforated tube is removabie

with the first end wall through the aperture of the first side of the housing.

1L The handheld vacuum cleaner of claim 9, wherein the suction source is located within
the housing, the handheld vacuum cleaner further comprising a door coupled to the furst side
of the housing, the door movable relative to the housing to permit access to a filter chamber
on or adjacent the first side of the housing, and optionally to permit access to the first end

wall 1o romove the first end wall through the aperture of the first side of the bousing.

1Z.  The handheld vacuum cleaner of claim 11, further comprising an airfiow passageway

along the first side of the housing from the clean air outlet to the filter chamber.

13 The handheld vacuum cleaner of claim 11, wherein the door defines a duct that

provides fluid communication between the cyclonic separator and the suction source.

14. The handhbeld vacuum cleaner of claim 1, wherein the suction source is located within
the housing, the handheld vacoum cleaner further comprising a door coupled to the first side
of the housing, the door movable relative to the housing to permit access to a filter chamber

on or adjacent the first side of the housing.
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15. The handheld vacoum cleaner of claim 14, further comprising a premotor filter in the
filter chamber configured to filter debris in the airflow traveling from the cyclonic separator
1o the suction source, the door movable relative 1o the housing to permitt access to the

premotor filter,

16. The handheld vacoum cleaner of claim 1, further conprising 2 debris collection
chamber door vemovably coupled to the housing to facilitate emptying debris from the debris

collection chamber,

17. The handheld vacuum cleaner of claim 1, wherein the suction source includes a fan
and a motor operable to rotate the fan about 2 motor axis, and wherein the motor axis extends

in a direction toward the first and second sides of the housing.

18, The handheld vacuum cleaner of claim 17, whercin the motor axis is gencrally

parallel to the longitudinal axis of the cyclonic separator.

19.  The handheld vacuum cleaner of claim 18, where the suction source is adjacent the
cyclonic separator in generally a side-by-side arrangement and the debris collection chamber

18 adjacent the cyclonic separator.

20, The handheld vacium cleaner of claim 19, where the suction source is adjacent the

debris collection chamber.

21. The handheld vacuam cleaner of claim 1, wherein the suction source includes a fan
and a motor operable to rotate the fan about a motor axis, and wherein the motor axis is

generally porpendicular to the longitudinal axis of the cyclonic separator,

22, The handheld vacoum cleaner of claim 21, where the suction source is adjacent the

cyclonic separator and the debris collection chamber 15 adjacent the cyclonic separator.

23, The bandheld vacuum cleaner of claim 22, where the suction scurce is adjacent the

debris collection chamber.

24. The handheld vacoum cleaner of claim 1, wherein the suction nozzle is adjacent the

front end of the housing.
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25, The handheld vacuum cleaner of claim 18, further comprising a battery that supphes

power o the suction source, the battery removably coupled to the back end of the housing.

26. The handheld vacium cleaner of claim 1, wherein the housing inchudes an inlet
aperture through the housing wall and the dirty air inlet includes a passageway between the
inbet aperture and the cylindrical wall, the cyclonic separator inchuding a first scal between

the passageway and the housing around the inlet aperture on an mside surface of the housing.

27. A handheld vacuum cleaner comprising:

a housing including a handle and a suction source operable to generate an airflow
through the handheld vacuum cleaner from a suction nozzle through a cyclonic separatorto a
clean air exhaust;

the cyelonic separator including a cylindrical wall having a first end and a second end,
a first end wall located at the first end of the cylindrical wall, a dirty air inlet, and a clean air
cutlet in the first end wall, wherein the eyclounic separator is in a horizondal orientation; and

wherein the first end wall of the cyclonic separator is openable.

10
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