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(57) ABSTRACT 

Correspondence Address: A ~vacuum cleaning system includes a nozzle assembly com 
XIN WEN pnsmg a nozzle and a second nozzle, a_?rst a1r condu1t 1n 

commun1cat1on W1th the ?rst nozzle, an an blower that can 
3449 RAMBOW DRIVE produce a suction air stream into the ?rst nozzle and through 
PALO ALTO, CA 94306 (Us) the ?rst air conduit and produce an exhaust air stream out of 

the second nozzle, a dirt separation member that can stop dirt 
in the suction air stream and to alloW the exhaust air stream to 

(21) Appl. NO.I 12/423,805 pass through the dirt separation member, a dirt collection 
chamber that can collect the dirt in the suction air stream, and 
a second air conduit that can guide the exhaust air stream to 

(22) Filed: Apr. 15, 2009 the second nozzle. 
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VACUUM CLEANING SYSTEM 

BACKGROUND 

[0001] This application relates to a vacuum cleaning sys 
tem. 

[0002] A conventional vacuum cleaner 100, referring to 
FIG. 1, includes a suction noZZle 110, a ?exible hose 120 
connected to the suction noZZle 110, a pipe 130 connected to 
the ?exible hose 120, a dirt collection chamber 140 connected 
to the pipe 130, and an exhaust pipe 170 connected to the dirt 
collection chamber 140. A ?lter 150 is mounted on a Wall on 
the doWn stream side of the direct collection chamber 140. An 
electric bloWer 160 coupled to the exhaust pipe 170 is con 
?gured to create exhaust vacuum behind the dirt collection 
chamber 140 and to produce a suction air stream. Air carrying 
dirt can be suctioned into the suction noZZle 110, ?oWing 
through the hose 120 and the pipe 130, into the dirt collection 
chamber 140. A majority of the dirt 145 is ?ltered by the ?lter 
150 and collected in the dirt collection chamber 140. Air is 
exhausted through the exhaust pipe 170 and out of the vacuum 
cleaner 100. 
[0003] A draWback for the above described conventional 
vacuum cleaner is that it is often ineffective in removing dirt 
hidden behind objects, in narroW spaces, or non-?at surfaces 
such as computer keyboard, computer vent, car dashboard, or 
non-?at ?lters. In these situations, the air current draWn into 
the suction noZZle often cannot reach some areas Where the 
dirt is located. A narroW suction noZZle tip is usually not small 
enough for it to reach some of these narroW spaces (e. g. in the 
case of a computer key board) and cannot cover enough area 
(eg in the case ofa car dashboard). 
[0004] Another draWback for the above described conven 
tional vacuum cleaner is that it is often ineffective in remov 
ing dirt adhered to a surface. The suction force at the suction 
noZZle is often not strong enough to detach the dirt from the 
underlying surface in these situations. 
[0005] Another draWback for the above described conven 
tional vacuum cleaner is that any residual dirt that is not 
stopped by the ?lter is bloWn right back into the air, Which not 
only results in incomplete cleaning, but can also cause allergy 
problems to people residing in the ambient environment. 
[0006] There is therefore a need to provide a more effective 
vacuum cleaning system to overcome the above described 
draWbacks. 

SUMMARY 

[0007] In a general aspect, the present invention relates to a 
vacuum cleaning system that includes a noZZle assembly 
comprising a ?rst noZZle and a second noZZle, a ?rst air 
conduit in communication With the ?rst noZZle, an air bloWer 
that can produce a suction air stream into the ?rst noZZle and 
through the ?rst air conduit and produce an exhaust air stream 
out of the second noZZle, a dirt separation member that can 
stop dirt in the suction air stream and to alloW the exhaust air 
stream to pass through the dirt separation member, a dirt 
collection chamber that can collect the dirt in the suction air 
stream, and a second air conduit that can guide the exhaust air 
stream to the second noZZle. 

[0008] In another general aspect, the present invention 
relates to a vacuum cleaning system that includes a ?rst 
noZZle that can receive a suction air stream, a ?rst air conduit 
in communication With the ?rst noZZle, a second noZZle that 
can output an exhaust air stream, a second air conduit that can 
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guide the exhaust air stream to the second noZZle, an air 
bloWer that can produce the suction air stream in the ?rst air 
conduit and to produce the exhaust air stream in the second air 
conduit, an exhaust air regulator that can exhaust at least a 
portion of the exhaust air stream and to vary the amount of the 
exhaust air stream exiting the second noZZle, a dirt separation 
member that can stop dirt in the suction air stream and to 
alloW the exhaust air stream to pass through the dirt separa 
tion member, and a dirt collection chamber that can collect the 
dirt in the suction air stream. 

[0009] Implementations of the system may include one or 
more of the folloWing. At least one of the ?rst noZZle or the 
second noZZle is moveable to alloW the distance betWeen the 
?rst noZZle and the second noZZle to be adjusted. The vacuum 
cleaning system can further include an exhaust air regulator 
that can exhaust at least a portion of the exhaust air stream, 
Wherein the exhaust air regulator can vary the amount of the 
exhaust air stream exiting the second noZZle. The vacuum 
cleaning system can further include a hose through Which the 
?rst air conduit and the second conduit are disposed. The ?rst 
air conduit and the second conduit are separable. At least one 
of the ?rst air conduit and the second conduit comprises a 
?exible hose. The vacuum cleaning system can further 
include a ?rst pipe in connection With the ?rst air conduit in 
the hose and the dirt collection chamber; and a second pipe in 
connection With the second air conduit in the hose and the dirt 
collection chamber, Wherein the air bloWer is coupled to the 
second pipe. The ?rst pipe, the second pipe, and the dirt 
collection chamber in part form a close loop. The vacuum 
cleaning system can further include an exhaust air regulator 
coupled to the second pipe and that can exhaust at least a 
portion of the exhaust air stream, Wherein the exhaust air 
regulator can vary the amount exhaust air stream exiting the 
second noZZle. The exhaust air regulator can include one or 
more openings along the second pipe, Wherein the one or 
more opening can exhaust at least a portion of the exhaust air 
stream and a cover can cover the one or more openings to 

regulate the amount of the exhaust air stream exhausted 
through the one or more openings. 

[0010] Embodiments may include one or more of the fol 
loWing advantages. The disclosed vacuum cleaning system 
can overcome some draWbacks in conventional vacuum 

cleaners. An advantage of the disclosed vacuum cleaning 
system is that it is effective in removing dirt hidden behind 
objects, in narroW spaces, and non-?at surfaces. The dis 
closed vacuum cleaning system is also more effective in 
removing dirt adhered to a surface. 

[0011] Another advantage of the disclosed vacuum clean 
ing system is that it provides additional air bloWing function 
in additional to the vacuum cleaning function, Which makes it 
effective for removing dirt as Well as collecting dirt. 

[0012] Yet another advantage of the disclosed vacuum 
cleaning system is that it is energy ef?cient. Part of the energy 
in the exhaust air stream can be recycled to assist the move 
ment of the suction air current. The improved energy e?i 
ciency may lead to smaller motor siZe for the air bloWer and 
Weight reduction for the vacuum system. 

[0013] Still another advantage of the disclosed vacuum 
cleaning system is that it can re-collect the residual dirt that 
passes through the ?lter and thus is more effective in dirt 
collection. The exhaust air can thus be cleaner and the dirt 
removal more comprehensive than some conventional 
vacuum cleaners. 
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[0014] Although the invention has been particularly shown 
and described With reference to multiple embodiments, it Will 
be understood by persons skilled in the relevant art that vari 
ous changes in form and details can be made therein Without 
departing from the spirit and scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The folloWing draWings, Which are incorporated in 
and form a part of the speci?cation, illustrate embodiments of 
the present invention and, together With the description, serve 
to explain the principles of the invention. 
[0016] FIG. 1 is a schematic diagram of a conventional 
vacuum cleaner. 

[0017] FIG. 2A is a schematic diagram of an implementa 
tion of a vacuum cleaning system in accordance With the 
present invention. 
[0018] FIG. 2B is a schematic diagram of the vacuum 
cleaning system of FIG. 2A Wherein the exhaust air regulator 
is in a different position. 
[0019] FIG. 2C is a schematic diagram of the vacuum 
cleaning system of FIG. 2A Wherein the exhaust air regulator 
is in yet another different position. 
[0020] FIG. 3 is a schematic side vieW of the vacuum clean 
ing system of FIG. 2A in a vacuum cleaning operation. 
[0021] FIG. 4 is a schematic top vieW of the vacuum clean 
ing system of FIG. 2A shoWing the How directions of the 
suction air and the bloWn air. 
[0022] FIG. 5 is a schematic diagram of the vacuum clean 
ing system of FIG. 2A Wherein the air suction noZZle and the 
air bloWing noZZles are positioned apart. 
[0023] FIG. 6 is a schematic diagram of another implemen 
tation of a vacuum cleaning system in accordance With the 
present invention. 

DETAILED DESCRIPTION 

[0024] Referring to FIG. 2A, a vacuum cleaning system 
200 includes a suction noZZle 210, a ?exible hose 220, a 
suction pipe 230, a dirt collection chamber 240 connected to 
the suction pipe 230, and an exhaust pipe 270 connected to the 
dirt collection chamber 240. A dirt separation member 250 
such as a ?lter is mounted on the doWn stream side of the 
direct collection chamber 240. The ?exible hose 220 includes 
tWo air conduits 221 and 222. The air conduit 221 connects 
the suction noZZle 210 and the suction pipe 230. The exhaust 
pipe 270 connects to the air conduit 222 via a tum-around 
path 278. The air conduit 222 is connected to an exhaust 
noZZle 290. The suction noZZle 210 is connected to the air 
conduit 221 via a connection member 211 While the exhaust 
noZZle 290 is connected to the air conduit 222 via connection 
member 291. The ends of the air conduits 221, 222 are closed. 
The suction noZZle 210, the exhaust noZZle 290, and their 
connections to the hose 220 form a noZZle assembly 215. 
[0025] An electric bloWer 260 is coupled to the exhaust 
pipe 270 at the doWnstream side of the dirt collection chamber 
240. The electric bloWer 260 is con?gured to create exhaust 
vacuum behind the dirt collection chamber 240 to create a 
suction air stream 235 along the suction pipe 230 and an 
exhaust air stream 275 along the exhaust pipe 270. Air carry 
ing dirt is suctioned into the suction noZZle 210, ?oWing 
through the air conduit 221 and the suction pipe 230, into the 
dirt collection chamber 240. Majority of the dirt 245 in the 
suction air is stopped by the dirt separation member 250 and 
collected in the dirt collection chamber 240. The exhaust air 
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stream 275 is guided by the tum-around path 278 to the air 
conduit 222, and bloWn out of the exhaust noZZle 290. The 
suction pipe 230, the exhaust pipe 270, and the dirt collection 
chamber 240 in part form a close loop. In one implementa 
tion, the close loop forms a circular path. 
[0026] The vacuum cleaning system 200 is capable of suc 
tioning air into the suction noZZle 210 and collecting the dirt 
carried by the suction air stream in the dirt collection chamber 
240. The vacuum cleaning system 200 can also bloW exhaust 
air using the exhaust noZZle 290. The air bloWing function can 
help bloW out dirt hidden behind objects, in narroW spaces, 
and non-?at surfaces, Which can be subsequently suctioned 
into the suction noZZle 210. 
[0027] Referring to FIGS. 3 and 4, air bloWn out of the 
exhaust noZZle 290 can be directed to push the dirt 245 in a 
cleaning area 310 on a surface 300. The direct 245 is moved 
toWard the suction noZZle 210. The suction noZZle 210 suc 
tions air to draW the dirt 245 into the suction noZZle 210. The 
combination “pushing and moving” force and the “suction” 
force make the disclosed vacuum cleaning system more 
effective than some conventional vacuum cleaner systems. 

[0028] The air bloWing function is effective for cleaning 
objects such as computer keyboard, car dash board, car seat, 
and carpets, etc. The vacuum cleaning system 200 can also be 
used to assist removing dirt adhered to a surface. Some dirt is 
stuck to a surface too strongly to be detached by vacuum 
suction alone. The bloWn air out of exhaust noZZle 290 can 
help detach the dirt from the underlying surface, and then 
removed by suction by the suction noZZle 210. 
[0029] Another advantageous feature of the vacuum clean 
ing system 200 is that the exhaust air is recycled to the vicinity 
of the suction noZZle 210. At least a portion of the residual dirt 
that passed through the dirt separation member 250 can be 
re-collected to go through a second and a third ?ltering event. 
The exhaust air is thus cleaner and dirt removal more exhaus 
tive than some conventional vacuum cleaners. 

[0030] The vacuum cleaning system 200 can be more 
energy e?icient. As shoWn in FIGS. 3 and 4, part of the 
momentum of the bloWn air (i.e. the exhaust air) can be 
recycled to accelerate the suction air into the suction noZZle 
210. The improved energy e?iciency can also lead to smaller 
motor siZe in the bloWer 260 and potentially reduce Weight for 
the vacuum cleaning system. 
[0031] In some embodiments, referring to FIGS. 2A-2C, 
the vacuum cleaning system 200 can further include an air 
regulation system 280 that is con?gured to regulate the 
exhaust of the exhaust air stream 275 along the exhaust pipe 
270. The air regulation system 280 can be implemented in 
many forms, and can be operated manually or With electric 
poWer. For example, the air regulator can include holes 285 
that alloW air to be exhausted out of the exhaust pipe 270. The 
holes 285 can be clear or installed With secondary air ?lters. 
A sliding cover 282 can be manually moved along a direction 
288 to different positions along the pipe 270 to expose the 
holes 285, or cover some or all the holes 285. The air bloWing 
strength is at maximum When all the holes 285 are blocked 
(FIG. 2C), and is the least strong When all holes are exposed 
to let some exhaust air out. The amount and the strength of the 
exhausted air out of the exhaust noZZle 290 can thus be 
adjusted by alloWing different amount of the air to be 
exhausted through the holes 285. 
[0032] In some embodiments, referring to FIG. 3, the 
exhaust noZZle 290 can be mounted to the connection member 
291 in rotatable joint. The suction noZZle 210 can also be 
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mounted to the connection member 211 in rotatable joint. The 
exhaust noZZle 290 can thus be positioned apart from the 
suction noZZle 210 so that air blowing can be performed at a 
distance aWay the air suction. 
[0033] Referring to FIGS. 2A-3, the exhaust noZZle 290 can 
exist in different shapes to maximiZe blowing intensity. For 
example, the exhaust noZZle 290 can have a narroWer opening 
than that of the suction noZZle 210 to produce strong air 
bloWing poWer. The suction noZZle 210 and the exhaust 
noZZle 290 can be replaceable to alloW different noZZles to be 
mounted for different cleaning situations. 
[0034] In some embodiments, referring to FIG. 3, a vacuum 
cleaning system 300 includes tWo separate air conduits 221 
and 222 respectively connected to the suction noZZle 210 and 
the exhaust noZZle 290. The air conduits 221 and 222 can be 
formed by ?exible hoses, Which alloWs a user to ?exibly 
position and orient the exhaust noZZle 290 for bloW exhaust 
air and to position the suction noZZle 210 to remove dust 
Without being constrained by the position of the exhaust 
noZZle 290. 
[0035] It is understood that the present invention is 
described above With reference to exemplary embodiments. It 
Will be apparent to those skilled in the art that various modi 
?cations may be made and other embodiments can be used 
Without departing from the broader scope of the present 
invention. Therefore, these and other variations upon the 
exemplary embodiments are intended to be covered by the 
present invention. For example, the exhaust air regulator can 
be implemented in forms different from the example illus 
trated above. Moreover, the disclosed vacuum cleaning sys 
tem is compatible With different con?gurations of the air 
conduits for the suction air and the exhaust air. For example, 
the exhaust air can be guided to the exhaust noZZle by a 
separate hose or pipe instead of sharing the same hose With 
the suction air as illustrated in the draWings of the present 
application. 
What is claimed is: 
1. A vacuum cleaning system, comprising: 
a noZZle assembly comprising a ?rst noZZle and a second 

noZZle; 
a ?rst air conduit in communication With the ?rst noZZle; 
an air bloWer con?gured to produce a suction air stream 

into the ?rst noZZle and through the ?rst air conduit, and 
to produce an exhaust air stream out of the second 

noZZle; 
a dirt separation member con?gured to stop dirt in the 

suction air stream and to alloW the exhaust air stream to 
pass through the dirt separation member; 

a dirt collection chamber con?gured to collect the dirt in 
the suction air stream; and 

a second air conduit con?gured to guide the exhaust air 
stream to the second noZZle. 

2. The vacuum cleaning system of claim 1, Wherein at least 
one of the ?rst noZZle or the second noZZle is moveable to 
alloW the distance betWeen the ?rst noZZle and the second 
noZZle to be adjusted. 

3. The vacuum cleaning system of claim 1, further com 
prising an exhaust air regulator con?gured to exhaust at least 
a portion of the exhaust air stream, Wherein the exhaust air 
regulator is con?gured to vary the amount of the exhaust air 
stream exiting the second noZZle. 

4. The vacuum cleaning system of claim 1, further com 
prising a hose through Which the ?rst air conduit and the 
second conduit are disposed. 
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5. The vacuum cleaning system of claim 1, Wherein the ?rst 
air conduit and the second conduit are separable. 

6. The vacuum cleaning system of claim 1, Wherein at least 
one of the ?rst air conduit and the second conduit comprises 
a ?exible hose. 

7. The vacuum cleaning system of claim 1, further com 
prising: 

a ?rst pipe in connection With the ?rst air conduit in the 
hose and the dirt collection chamber; and 

a second pipe in connection With the second air conduit in 
the hose and the dirt collection chamber, Wherein the air 
bloWer is coupled to the second pipe. 

8. The vacuum cleaning system of claim 7, Wherein the ?rst 
pipe, the second pipe, and the dirt collection chamber in part 
form a close loop. 

9. The vacuum cleaning system of claim 1, further com 
prising an exhaust air regulator coupled to the second pipe 
and con?gured to exhaust at least a portion of the exhaust air 
stream, Wherein the exhaust air regulator is con?gured to vary 
the amount exhaust air stream exiting the second noZZle. 

10. The vacuum cleaning system of claim 9, Wherein the 
exhaust air regulator comprises: 

one or more openings along the second pipe, Wherein the 
one or more opening are con?gured to exhaust at least a 
portion of the exhaust air stream; and 

a cover con?gured to cover the one or more openings to 

regulate the amount of the exhaust air stream exhausted 
through the one or more openings. 

11. A vacuum cleaning system, comprising: 
a ?rst noZZle con?gured to receive a suction air stream; 

a ?rst air conduit in communication With the ?rst noZZle; 
a second noZZle con?gured to output an exhaust air stream; 
a second air conduit con?gured to guide the exhaust air 

stream to the second noZZle; 
an air bloWer con?gured to produce the suction air stream 

in the ?rst air conduit and to produce the exhaust air 
stream in the second air conduit; 

an exhaust air regulator con?gured to exhaust at least a 
portion of the exhaust air stream and to vary the amount 
of the exhaust air stream exiting the second noZZle; 

a dirt separation member con?gured to stop dirt in the 
suction air stream and to alloW the exhaust air stream to 
pass through the dirt separation member; and 

a dirt collection chamber con?gured to collect the dirt in 
the suction air stream. 

12. The vacuum cleaning system of claim 11, Wherein at 
least one of the ?rst noZZle or the second noZZle is moveable 
to alloW the distance betWeen the ?rst noZZle and the second 
noZZle to be adjusted. 

13. The vacuum cleaning system of claim 11, further com 
prising a ?exible hose through Which the ?rst air conduit and 
the second conduit are disposed. 

14. The vacuum cleaning system of claim 11, Wherein the 
?rst air conduit and the second conduit are separable. 

15. The vacuum cleaning system of claim 11, further com 
prising: 

a ?rst pipe in connection With the ?rst air conduit in the 
hose and the dirt collection chamber; and 

a second pipe in connection With the second air conduit in 
the hose and the dirt collection chamber, Wherein the air 
bloWer is coupled to the second pipe. 
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16. The Vacuum cleaning system of claim 15, wherein the one or more openings along the second pipe, Wherein the 
?rst pipe, the second pipe, and the dirt collection chamber in 0116 O1‘ mOre Opening are COn?gul‘ed to exhaust at least a 
part form a close 100p portion of the exhaust air stream; and 

a cover con?gured to cover the one or more openings to 
regulate the amount of the exhaust air stream exhausted 
through the one or more openings. 

19. The Vacuum cleaning system of claim 11, Wherein at 
least a portion of the ?rst air conduit and the second conduit 
is ?exible 

17. The Vacuum cleaning system of claim 11, further com 
prising an exhaust air regulator coupled to the second pipe 
and con?gured to exhaust at least a portion of the exhaust air 
stream, Wherein the exhaust air regulator is con?gured to Vary 
the amount exhaust air stream exiting the second noZZle. 

18. The Vacuum cleaning system of claim 17, Wherein the 
exhaust air regulator comprises: * * * * * 


