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(54) CLEANER AND CLEANING METHOD
(57) A vacuum cleaner which does not require
rotary brushes and have a main body of suction nozzle
with silent operation.

A gap (suction nozzle) is formed between the front
edge pat of the main body of suction nozzle and the sur-
face to be cleaned. A suction chamber is formed with a
smooth and continuous surface shaped in a cylinder
defined from the end part of the suction nozzle through
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inside the main body of suction nozzle. By evacuating
the air inside the suction chamber by suction means, a
spiral air flow is generated in the longitudinal direction of
the main body of suction nozzle, and dust staying on the
surface to be cleaned are removed and sucked with
high-speed airflow.
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Description

Technical Field

The present invention relates to a vacuum cleaner
having a sucking means for cleaning by sucking dust on
a surface to be cleaned.

Prior Art

In the prior art, what is often used is an electric vac-
uum cleaner which has a rotating brush installed in the
sucking chamber of the main body of the suction port
and made to be driven with a separated motor or an air
turbine, in order to increase suction performance in
sucking dust especially on a carpet. This kind of vac-
uum cleaner is aimed for increasing suction perform-
ance by combing up dust with the rotating brush and
sucking dust on the cleaning area.

For example, in Japanese Patent Application Laid-
Open Number 1-297030, what is disclosed is a technol-
ogy used in the vacuum cleaner with a rotating turbine
driven by suction air flow in which the rotary brush is
driven by the rotating turbine. In Japanese Patent Appli-
cation Laid-Open Number 2-274218, what is disclosed
is a technology for the vacuum cleaner in which the
rotating brush is driven by the brush motor.

On the other hand, in Japanese Patent Laid-Open
Number 62-139450, what is disclosed is a dust suction
apparatus which generates a spiral air flow having its
rotating axis so as to extend in the vertical direction to
the surface to be cleaned. In this apparatus, a projected
part is formed in the suction port and a spiral air flow is
generated with this projected part.

Because it is necessary in the prior art vacuum
cleaners using a rotary brush to install a rotary brush, a
separated motor or an air turbine for driving the rotary
brush inside the suction port itself, there is such a prob-
lem that the weight and volume of the suction port
become larger, and hence that the operability of the
vacuum cleaner become worse. In addition, the rotating
noise due to the rotation of the rotary brush and the
vibration noise due to the friction between the rotary
brush and the floor surface to be cleaned become
larger, and this makes a major unsatisfactory factor of
the vacuum cleaner.

In case of the apparatus in which generates a spiral
air flow having its rotating axis so as to extend in the ver-
tical direction to the surface to be cleaned, it is required
to make the aspect ratio of the cross-section shape of
the suction port substantially as close to 1 as possible,
or preferably, to make the shape of the cross-section cir-
cular. The cross-section shape of the suction port
adopted in many conventional-type vacuum cleaners is
a oblong rectangle, it is possible to suck dust in the
wider area efficiently by moving the suction port relative
to the floor surface in the direction perpendicular to the
longer axis of the suction port. However, with respect to
the shape of the suction port for generating a spiral air
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flow, it is required to make the cross-section of the suc-
tion port larger while the aspect ratio of the rectangle
shape of this cross-section of the suction port, in order
to suck dust in the wider area efficiently. In the prior art
apparatus using spiral air flow, there is such a problem
that the weight of the suction port gets larger and the
operation of the vacuum cleaner is made to be difficult
because the rectangle shape of the suction port is inev-
itably larger than that of the suction port shaped in a
rectangle having the identical aspect ratio. In case of the
suction port shaped in a circle, there is such a problem
that dust staying on the floor close to the side wall can
not efficiently sucked.

Disclosure of the Present Invention

An object of the present invention is to provide a
vacuum cleaner enabling to reduce the mechanical
noise from the cleaner, and another object is to provide
a vacuum cleaner having a suction port with its size and
weight enabled to be smaller.

In order to attain the above object, the present
invention comprises
a main body of suction nozzle having a suction chamber
with an open port facing to a surface to be cleaned; a
fluid flow path connecting between the suction chamber
and an outside part of the main body of suction nozzle;
and
a suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
body of suction nozzle comprises the suction chamber
including a fluid path composed of a smooth continuos
surface bridging the open port;
and a suction nozzle for leading a fluid from outside of
the main body of suction nozzle toward the fluid path,
being formed so as to extend along a direction in which
the continuous surface and the open port of the suction
chamber intersect with each other in responsive to a
relation between a lower face of the main body of suc-
tion nozzle and the surface to be cleaned.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
body of suction nozzle comprises the suction chamber
including a fluid path composed of a smooth continuos
surface bridging the open port; and a suction nozzle for
connecting the outside part of the main body of a suc-
tion nozzle and an inside of the suction chamber, being
formed so as to extend along a direction in which the
continuous surface and the open port intersect with
each other toward the fluid path.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
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outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
body of suction nozzle comprises the suction chamber
including a fluid path composed of a smooth continuos
surface bridging the open port; and a concave part,
being formed so as to extend along an edge in which
the continuous surface and the open port intersect with
each other, defined in a whole region of an lower face of
the main body of suction nozzle in an direction crossing
over the edge from one side of the edge.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
body of suction nozzle comprises the suction chamber
including a fluid path composed of a smooth continuos
surface bridging the open port; a shield part for restrict-
ing a fluid flowing into the suction chamber through a
gap between a lower face of the main body of suction
nozzle and the surface to be cleaned; and a suction
nozzle for leading a fluid from outside of the main body
of suction nozzle toward the fluid path, being formed so
as to extend along a direction in which the continuous
surface and the open port of the suction chamber inter-
sect with each other in responsive to a relation between
the lower face of the main body of suction nozzle and
the surface to be cleaned.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
body of suction nozzle comprises the suction chamber
including a fluid path composed of a smooth continuos
surface bridging the open port; a suction nozzle for
leading a fluid from outside of the main body of suction
nozzle toward the fluid path, being formed so as to
extend along a direction in which the continuous surface
and the open port of the suction chamber intersect with
each other in responsive to a relation between the lower
face of the main body of suction nozzle and the surface
to be cleaned; and a shield member, being formed at a
lower face of the main body of suction nozzle, for
restricting a fluid flowing into the suction chamber
through a gap between the lower face of the main body
of suction nozzle and the surface to be cleaned.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
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body of suction nozzle comprises the suction chamber
including a fluid path composed of a smooth continuos
surface bridging the open port; and a shield member
having an open port along an edge in which the contin-
uous surface and the open port intersect with each
other around the open port.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the main
body of suction nozzle comprises a suction nozzle,
being formed to be along the open port, for leading a
straight air flow from an outside of the main body of suc-
tion nozzle to the suction chamber; and
a suction chamber having an internal face for converting
a kinetic energy of the straight air flow to a rotation
energy for generating a spiral flow developed in a longi-
tudinal direction of the suction chamber.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; a fluid flow
path connecting between the suction chamber and an
outside part of the main body of suction nozzle; and a
suction means for sucking an air inside the suction
chamber through the fluid flow path, wherein the suction
chamber is formed so as to have a continuous and
smooth internal face bridging between the open ports;
the fluid route connects between a central part of a
direction in which the continuous surface and the open
port of the suction chamber intersect with each other
and an outside of the main body of suction nozzle; a
concave part is formed from one end side of an edge in
which the continuous surface and the open port inter-
sect with each other and in a whole region of an lower
face of the main body of suction nozzle in an direction
crossing over the edge; a rubber-made skirt for shield-
ing a gap between the lower face of the main body of
suction nozzle and the surface to be cleaned, being
formed so as to cover the open port from one step part
to another step part defined by the concave part; a roller
for make smooth a movement of the main body of suc-
tion nozzle is formed is installed in a lower face in a
opposite position to the open port of the concave part
formed in the lower face of the main body of suction
nozzle; the suction means is composed of an extension
tube connected to the fluid path and a blower; and a
symmetrical and continuous spiral air flow developed
from an end side in a direction in which the continuous
surface and the open port of the suction chamber inter-
sect with each other toward the fluid path is made to be
generated by evacuating an air inside the suction cham-
ber by the blower.

And the present invention comprises a main body
of suction nozzle having a suction chamber with an
open port facing to a surface to be cleaned; and a suc-
tion means for sucking an air inside the suction cham-
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ber,

wherein a spiral air flow is generated in the suction
chamber including an edge of the open port along a lon-
gitudinal direction of the suction chamber, the air flow
developed in the longitudinal direction; the spiral air flow
is made to be collided directly with the surface to be
cleaned; and a reflected air flow after collision is evacu-
ated thereby.

The means for generating a spiral air flow is com-
posed of a smooth and continuous surface so config-
ured as to hold an open port formed in the lower face of
the main body of suction nozzle against the surface to
be cleaned, and a suction nozzle leading a fluid flow on
the continuous surface from the outside part of the main
body of suction nozzle.

After the air inside the suction chamber is evacu-
ated by the suction means, the suction nozzle leads the
evacuated air into the suction chamber so that the evac-
uated air may travel in a straightforward way from the
outside part of the main body of suction nozzle. The
continuous surface transfers the kinetic energy of the air
flow led in a straightforward way by the suction nozzle
into the rotation energy, whereby the air forms a spiral
air flow.

The suction nozzle is installed so as to extend
along the direction in which the continuous surface and
the open port intersect with each other. The direction in
which the continuous surface and the open port inter-
sect with each other is taken to be in the longitudinal
direction of the main body of suction nozzle, the suction
chamber or the open port.

In case that the open port of the fluid path connect-
ing between the suction chamber and the main body of
suction nozzle located at the side of the suction cham-
ber is located in the central part of the longitudinal direc-
tion, the spiral air flow directs forward to the open port of
the fluid path at the center of the suction chamber from
the both end sides of the longitudinal direction of the
main body of suction nozzle and soon, and makes a
couple of symmetrical and continuous spiral air flows. In
addition, in case that the open port of the fluid path is
located at the both end face of the longitudinal direction
of the suction chamber, the spiral air flow directs forward
to the both end sides of the longitudinal direction from
the center of the suction chamber, and makes a couple
of symmetrical and continuous spiral air flow.

When the suction nozzle is located in the lower face
of the main body of suction nozzle, the structure and
configuration of the suction nozzle may be determined
in responsive to the position relationship to the surface
to be cleaned. For example, a gap defined between the
surface to be cleaned and the lower surface of the main
body of suction nozzle is so configured as to extend
from the front end part or the rear end part of the main
body of the suction nozzle and connect to the open port,
and this gap can lead the gaseous fluid into the inside of
the suction chamber from the outside part of the main
body of suction nozzle with its flowing direction being
guided. In this configuration, the front end part or the
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rear end part corresponds to the outer perimeter of the
lower surface of the main body of suction nozzle so con-
figured as to extend along the longitudinal direction of
the main body.

In the above case, it is required that the air flow led
into the suction chamber is guided from the tangential
direction of the generated spiral air flow to the direction
of the spiral flow, and that the external air flowing other
than through the suction nozzle is shielded. In order to
meet this requirement, in configuring the suction nozzle
in responsive to the relation between the lower surface
of the main body of suction nozzle and the surface to be
cleaned, the structure of the lower surface of the main
body of suctio nozzle at the opposite side over the open
port and at the side parts of the open port (both end
parts of the main body in the longitudinal direction) is so
defined as to prevent the air outside the main body of
suction nozzle from flowing into the suction chamber.

In addition, it is allowed to install a shielding mem-
ber for preventing the air from flowing into the suction
chamber at the opposite side over the open port and at
the side parts , that is, both end parts of the main body
in the longitudinal direction.

It is also allowed to configure the suction nozzle by
installing a concave part extending along the longitudi-
nal direction of the main body in the lower surface part
of the main body of suction nozzle where a suction noz-
zle is defined, so that the briding part from the front end
part or the rear end part of the main body of suction
nozzle to the open port may be established.

The spiral air flow makes a fluid path from the con-
tinuous surface to the surface to be cleaned, and this air
flow plays an role as rotary brushes which have ever
been conventionally installed in the main body of suc-
tion nozzle in the prior art vacuum cleaners. Thus, the
spiral air flow operates as if the air flow hits the surface
of the floor to be cleaned and dust can be removed from
the floor surface.

Though the continuous surface surely forms a sur-
face extending along the longitudinal direction of the
suction chamber, the shape of this continuous surface is
not necessarily cylindrical shell, but allowed to be a
quadrilateral column. In addition, as the suction nozzle
is so directed as to lead the air fluid from outside along
the continuous surface, a spiral air flow can be gener-
ated effectively.

And furthermore, in the present invention, by install-
ing a suction power control means for controlling the
suction power of the suction means, it is possible to con-
trol the magnitude or power of the spiral air flow. In this
control, with suction power instruction means for direct-
ing the designated suction power to the suction power
control means by operating the in-hand operation part,
the operability of the vacuum cleaner can be increased.
In this case, it is allowed to transfer the instruction sig-
nals through the wired signal lines connected between
the suction power control means and the suction power
instruction means, or without wiring cables, the instruc-
tion signals can be transmitted. As for the no-wiring data
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transmission, infrared rays, ultrasonic waves or elec-
tronic radio waves can be used.

The class of fluid described in above is assumed to
be gaseous air in case of applying the vacuum cleaner
into the home use. However, depending on the usage
condition, it may be possible to handle another kind of
gaseous fluid or liquid. It is also allowed for the fluid to
be handled to contain air, gas or liquid, and their mixture
containing dust and any kind of wasted materials and
impurities.

Brief Description of the Drawings

FIG. 1is a perspective drafting of the suction nozzle
of the first embodiment of the present invention.

FIG. 2 is an external view of the vacuum cleaner of
the present invention.

FIG. 3 is a cross-sectional view of the main body of
suction nozzle of the first embodiment of the present
invention.

FIG. 4 is a perspective view from t he top of the
maid body of suction nozzle of the first embodiment of
the present invention.

FIG. 5 is a cross-sectional view of the main body of
suction nozzle of the second embodiment of the present
invention.

FIG. 6 is a cross-sectional view of the main body of
suction nozzle of the third embodiment of the present
invention.

FIG. 7 is a cross-sectional view of the main body of
suction nozzle of the fourth embodiment of the present
invention.

FIG. 8 is a perspective view from the top of the main
body of suction nozzle of the second embodiment of the
present invention.

FIG. 9 is a perspective view from the top of the sec-
ond main body of suction nozzle of the second embodi-
ment of the present invention.

FIG. 10 is a cross-sectional view of the main body
of suction nozzle showing one embodiment of the
present invention.

Preferred Embodiment of the Present Invention
[Embodiment 1]

In the followings, the first embodiment of the
present invention is described in detail with drawings.

FIG. 1 shows a perspective view of the nozzle body.
Inside the nozzle body 101 place on the floor surface (a
surface to be cleaned) 102,a spiral air flow 103 is estab-
lished by the suction operation of the suction means
(not shown). Component 104 is a central axis of the spi-
ral air flow 103, component 105 is a suction chamber,
and the arrow 106 represents the rotation direction of
the spiral air flow 103.

FIG. 2 shows an external view of the vacuum
cleaner of this embodiment.
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A hose 202 is connected to the body of the vacuum
cleaner, and the extension tube 204 and the body of the
nozzle 101 are connected to the hose 202. In the middle
way of the hose, a switch operation part 203 is installed.

FIG. 3 is a llI-1ll direction cross-sectional view of the
body of the nozzle 101 shown in FIG. 1.

An air gap between the front end part of the body of
the nozzle 101 and the floor 301 is formed so that a suc-
tion nozzle may be established. A continuous and
smooth surface 306 shaped in a cylinder is configured
from the end part of the suction nozzle 302 extending
from the front end of the main body of the nozzle 101 to
the inside part of the main body of the nozzle 101, and
this surface 306 extends until the back end side of the
main body of the nozzle 101. As shown in FIG. 3, the
suction chamber composed of the continuous surface
306 has an open port facing against the floor 301. In
addition, the arrows 304 and 305 represent the direction
of air flow.

The main body of the nozzle 101 and the extension
tube 204 are connected by the joint 209, and the exten-
sion tube 204 is so formed as to move in the direction
shown by the arrow A in relative to the main body of the
nozzle 101. And furthermore, tin the neighboring area
of the open port facing downward defined by thejsuc-
tion chamber below where the suction nozzle 302 of the
body of the nozzle 101 is not formed, a skirt 307 is
installed in order to restrict the inlet flow of air from the
rear end of the body of the nozzle 101, and a roller 308
is installed at the rear end of the bottom face of the body
of the nozzle 101 in order to make the movement of the
body of the nozzle 101 easier. It is allowed to compose
the skirt 307 with rubber or other elastic materials.

In FIG. 4, a perspective view from the top of the
main body of the nozzle 101 is shown.

In FIG. 4, at the both end faces of the suction cham-
ber in its longitudinal direction, open ports 401 and 402
of the fluid path 107, and the fluid path 107 extending
from the open ports 401 and 402 has a junction point at
the rear end of the main body of the nozzle 101 which
continues to the outside of the main body of the nozzle
101. In FIG. 4, the arrows 403 and 404 represent the
direction of the air flow, and the parts 405 and 406 rep-
resent spiral air flow generated inside the suction cham-
ber.

Next, what is described is the operation of the first
embodiment of the present invention.

When the operator of the vacuum cleaner operates
the switch operation part 203 located at the grip part of
the hose, the electric blower in the main body of the vac-
uum cleaner 201 is operated in the operation mode in
responsive to the designated switch operations.

The evacuation force developed by the electric
blower reaches the main body of the nozzle 101 through
the hose 202 and the extension tube 204. As shown in
FIG. 3, as the main body of nozzle 101 has an air gap
302 used as a suction nozzle in a forward direction, the
inlet air is always evacuated in the tangent direction on
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the hypothetical cylinder 303 as shown with the arrow
304.

The evacuated air is accelerated with the rotational
angular velocity of the blower, and rotates in high speed
in the direction shown with the arrow 305, and thus,
blows off the dust staying on the floor 301. At the same
time, as shown in FIG. 4, as the inlet air is so evacuated
from the open ports 401 and 402 on the fluid path 107,
a couple velocity vectors 403 and 404 defined from the
center of the longitudinal extension of the suction cham-
ber to the individual open ports 401 and 402 are gener-
ated, and thus, the evacuated air flow and dust are
caught by the spiral air flows 405 and 406 which have a
common central axis almost parallel to the floor surface
301, and finally, the evacuated air flow and dust are
sucked through the open ports 401 and 402 into the
main body of the vacuum cleaner 201.

In other words, in this embodiment, a couple of con-

tinuous spiral air flows are developed so as to extend
from the center of the longitudinal length part of the suc-
tion chamber to its both end sides, and over the almost
whole region of the longitudinal direction of the suction
chamber.
In this embodiment, a couple of open ports 401 and 402
of the fluid path 107 are installed, and spiral air flows in
the suction chamber are extracted at the both end parts.
However, it may be allowed to use only one of the open
ports 401 and 402 for evacuating the air from one side
of the suction chamber. In this case, it is required to
keep out the air flow from one of a couple of both end
sides of the suction chamber in which an open port is
not installed.

In addition, though the suction nozzle 302 is
defined at the whole area of the front end of the suction
chamber as shown in FIG. 4, it is not required to form
the suction nozzle at this whole area, it is allowed to
form an open port in the central area of the front end of
the suction chamber in order to increase the air flow
speed.

The suction nozzle is so formed as the component
501 shown in FIG. 5, and the rotation direction of the
spiral air flow may be reversed in comparison with the
former case shown in FIG. 3. And also, the suction noz-
zle is so formed as the component 601 in FIG. 6 where
the inlet air port is directed upward, or a couple of suc-
tion nozzle are formed in two different ways, upward and
downward as the components 701 and 702 shown in
FIG. 7. In those cases, the suction nozzles 50, 601, 701
and 702 may be formed as an open port defined at the
whole area of the front end of the suction chamber or at
the partial area. What are shown in FIGS. 5, 6 and 7
have a similar cross-sectional view to that in FIG. 3,
where the fluid path 107 and the open port for the exten-
sion tube and so on are not shown.

As described above, according to this embodiment,
it will be appreciated that a spiral air flow which has a
central axis almost parallel to the surface to be cleaned
can be generated inside the nozzle, and that dust laying
on the floor surface to be cleaned can be removed and
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sucked with high-speed spiral air blow. Therefore, a
light-weight and silent suction nozzle for the vacuum
cleaner which thas a suction performance equal to or
higher than that of the prior art can be provided even
without rotary brushes.

In addition, by installing a means for transferring
signals from the switch operation part 203 to the main
body of the vacuum cleaner with infrared rays, ultra-
sonic waves or electronic radio waves in stead of using
wired signal lines, there is no wiring cable in the hose
202 and the extension tube 204, which brings another
effect such that the weight of the extension tube and the
hose can be reduced and that the operability of the vac-
uum cleaner can be increased.

And furthermore, what can be seen as another
advantageous aspect includes that, as the structure of
the hose can be relatively simplified because there is no
need for connecting electrically between the hose and
its end couplers, and that the flexible part of the hose
can be replaced without specific tools and devices.

[Embodiment 2]

In the followings, the second embodiment of the
present invention is described in detail with drawings.

FIG. 8 shows a perspective top view of the nozzle.

In FIG. 8, the fluid path 107 is connected to the cen-
tral part of the suction chamber extending in its longitu-
dinal direction installed in the main body of the nozzle
801. In this configuration, partitions are placed in order
to form the open ports 802 and 803 to be connected to
the fluid path 107 at the center of the shorter extension
in relative to the longer extension of the suction cham-
ber. And furthermore, a suction nozzle 302 is estab-
lished below the front end part of the main body of the
nozzle 101. In addition, the arrows 804 and 805 repre-
sent the direction of the air flow, the symbols 806 and
807 represent spiral air flows, and the components 808
and 809 are side walls for shielding the air flowing.

Next, what is described is the operation of the sec-
ond embodiment of the present invention.

When the operator of the vacuum cleaner operates
the switch operation part 203 located at the grip part of
the hose, the electric blower in the main body of the vac-
uum cleaner 201 is operated in the operation mode in
responsive to the designated switch operations.

The evacuation force developed by the electric
blower reaches the main body of the nozzle 801 through
the hose 202 and the extension tube 204. As the evac-
uated air from the main body of the nozzle 801 is
shielded from outside by the side walls 808 and 809 of
the suction chamber, the air outside the suction cham-
ber can not flow into the suction chamber from the axial
direction of the hypothetical cylinder but the inlet air is
always evacuated in the tangent direction on the hypo-
thetical cylinder. Therefore, in the similar manner to the
first embodiment, the evacuated air is accelerated with
the rotational angular velocity of the blower, and rotates
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in high speed in the direction shown with the arrow 305,
and thus, blows off the dust staying on the floor.

At the same time, as the inlet air is so evacuated
from the open ports 801 and 802, a couple velocity vec-
tors 804 and 805 defined in the axial direction are gen-
erated, and thus, the evacuated air flow and dust are
caught by the spiral air flows 806 and 807, and finally,
the evacuated air flow and dust are sucked through the
open ports 802 and 803 into the main body of the vac-
uum cleaner 201.

The connection between the suction chamber and
the fluid path 107 shown in FIG. 8 may be altered in
another way shown in FIG. 9. In FIG. 9, a separation
shield plate 902 is placed at the center of the longitudi-
nal extension of the suction chamber in order to sepa-
rate the evacuation chamber into a couple of individual
sub-chambers. The open port of the fluid path 107 is
formed at the part where the separation shield plate 902
is placed so as to evacuate the air in the individual sep-
arated evacuation chambers. With this configuration, a
couple of spiral air flows 903 and 906 can be generated.
It is also enabled to generate a couple of spiral air flows
903 and 906 without the separation shield plate 902, in
which the power of the spiral air flow becomes smaller.

As described above, according to this embodiment,
it will be appreciated that a spiral air flow which has a
central axis almost parallel to the surface to be cleaned
can be generated inside the nozzle, and that dust laying
on the floor surface to be cleaned can be removed and
sucked with high-speed spiral air blow. Therefore, a
light-weight and silent suction nozzle for the vacuum
cleaner which thas a suction performance equal to or
higher than that of the prior art can be provided even
without rotary brushes.

In the embodiment shown in FIGS. 8 and 9, a cou-
ple of continuous spiral air flow which develops from the
end part of the suction chamber in the longitudinal
direction to the open port of the fluid path located in the
center of the suction chamber are generated in the
whole area of the longitudinal direction of the suction
chamber.

As the connection between the suction chamber
and the extension tube is established at the central part
of the suction chamber, the length of the fluid path can
be shortened, andf therefore, the pressure loss can be
reduced to be smaller. In addition, as the main body of
the suction nozzle can be small, there may be also such
an advantageous effect that the operability is increased.

As shown in FIG. 10, it is also allowed to make the
main body of the suction nozzle 101 an empty structure,
and to form the continuous surface 306 of the suction
chamber 101A and the fluid path 101B with the inner
wall of the empty structure. In addition, it may be possi-
ble to form the suction chamber and the fluid path with
another structural member other than the main body of
the suction nozzle 101.

In the present invention, a rotary brush can be used
together with the spiral air flow itself in the main body of
the suction nozzle generating the spiral air flow.
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It will be appreciated that the vacuum cleaner of the
present invention can generate a spiral air flow inside
the suction chamber of the main body of the suction
nozzle in the longitudinal direction, and that dust laying
on the floor surface to be cleaned can be removed and
sucked with high-speed spiral air blow. Therefore, a
light-weight and silent suction nozzle for the vacuum
cleaner can be provided without installing rotary
brushes.

Claims

1. Avacuum cleaner comprising

a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;
a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and
a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,
wherein
the main body of suction nozzle comprises

the suction chamber including a fluid path
composed of a smooth continuos surface bridging
the open port; and

a suction nozzle for leading a fluid from out-
side of the main body of suction nozzle toward the
fluid path, being formed so as to extend along a
direction in which the continuous surface and the
open port of the suction chamber intersect with
each other in responsive to a relation between a
lower face of the main body of suction nozzle and
the surface to be cleaned.

2. Avacuum cleaner comprising

a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;
a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and
a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,
wherein
the main body of suction nozzle comprises

the suction chamber including a fluid path
composed of a smooth continuos surface bridging
the open port; and

a suction nozzle for connecting the outside
part of the main body of a suction nozzle and an
inside of the suction chamber, being formed so as
to extend along a direction in which the continuous
surface and the open port intersect with each other
toward the fluid path.

3. Avacuum cleaner comprising
a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
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cleaned;
a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and
a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,
wherein
the main body of suction nozzle comprises

the suction chamber including a fluid path
composed of a smooth continuos surface bridging
the open port; and

a concave part, being formed so as to
extend along an edge in which the continuous sur-
face and the open port intersect with each other,
defined in a whole region of an lower face of the
main body of suction nozzle in an direction crossing
over the edge from one side of the edge.

A vacuum cleaner comprising
a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;
a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and
a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,
wherein
the main body of suction nozzle comprises

the suction chamber including a fluid path
composed of a smooth continuos surface bridging
the open port;

a shield part for restricting a fluid flowing into
the suction chamber through a gap between a
lower face of the main body of suction nozzle and
the surface to be cleaned; and

a suction nozzle for leading a fluid from out-
side of the main body of suction nozzle toward the
fluid path, being formed so as to extend along a
direction in which the continuous surface and the
open port of the suction chamber intersect with
each other in responsive to a relation between the
lower face of the main body of suction nozzle and
the surface to be cleaned.

A vacuum cleaner comprising
a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;
a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and
a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,
wherein
the main body of suction nozzle comprises

the suction chamber including a fluid path
composed of a smooth continuos surface bridging
the open port;
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a suction nozzle for leading a fluid from out-
side of the main body of suction nozzle toward the
fluid path, being formed so as to extend along a
direction in which the continuous surface and the
open port of the suction chamber intersect with
each other in responsive to a relation between the
lower face of the main body of suction nozzle and
the surface to be cleaned; and

a shield member, being formed at a lower
face of the main body of suction nozzle, for restrict-
ing a fluid flowing into the suction chamber through
a gap between the lower face of the main body of
suction nozzle and the surface to be cleaned.

A vacuum cleaner comprising
a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;
a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and
a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,
wherein
the main body of suction nozzle comprises

the suction chamber including a fluid path
composed of a smooth continuos surface bridging
the open port; and

a shield member having an open port along
an edge in which the continuous surface and the
open port intersect with each other around the open
port.

A vacuum cleaner of either of Claims 1 to 6,
wherein

the fluid path is connected to a central posi-
tion in a direction which the continuous surface and
the open port of the suction chamber intersect with
each other, whereby a continuous spiral air flow
developing toward the fluid path from an end side of
the direction of the suction chamber.

A vacuum cleaner of either of Claims 1 to 6,
wherein

the fluid path is made to be branched; and

each of branched end part of the fluid path
are connected both end faces in a direction in which
the continuous surface and the open port of the
suction chamber intersect with each other, whereby
a symmetrical and continuous spiral air flow devel-
oping toward the fluid path from a central part of the
direction of the suction chamber.

A vacuum cleaner comprising

a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;

a fluid flow path connecting between the suction
chamber and an outside part of the main body of
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suction nozzle; and

a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,

wherein

the main body of suction nozzle comprises

a suction nozzle, being formed to be along the open
port, for leading a straight air flow from an outside of
the main body of suction nozzle to the suction
chamber; and

a suction chamber having an internal face for con-
verting a kinetic energy of the straight air flow to a
rotation energy for generating a spiral flow devel-
oped in a longitudinal direction of the suction cham-
ber.

A vacuum cleaner of either of Claims 1 to 9, further
comprising

a evacuation power control means for con-
trolling a suction power of the suction means.

A vacuum cleaner of either of Claims 10, wherein

a evacuation power instruction means for
directing the suction power without direct connec-
tion to the evacuation power control means is
formed at an in-hand operation part.

A vacuum cleaner comprising

a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned;

a fluid flow path connecting between the suction
chamber and an outside part of the main body of
suction nozzle; and

a suction means for sucking an air inside the suc-
tion chamber through the fluid flow path,

wherein

the suction chamber is formed so as to have
a continuous and smooth internal face bridging
between the open ports;

the fluid route connects between a central
part of a direction in which the continuous surface
and the open port of the suction chamber intersect
with each other and an outside of the main body of
suction nozzle;

a concave part is formed from one end side
of an edge in which the continuous surface and the
open port intersect with each other and in a whole
region of an lower face of the main body of suction
nozzle in an direction crossing over the edge;

a rubber-made skirt for shielding a gap
between the lower face of the main body of suction
nozzle and the surface to be cleaned, being formed
s0 as to cover the open port from one step part to
another step part defined by the concave part;

a roller for make smooth a movement of the
main body of suction nozzle is formed is installed in
a lower face in a opposite position to the open port
of the concave part formed in the lower face of the
main body of suction nozzle;
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the suction means is composed of an exten-
sion tube connected to the fluid path and a blower;
and

a symmetrical and continuous spiral air flow
developed from an end side in a direction in which
the continuous surface and the open port of the
suction chamber intersect with each other toward
the fluid path is made to be generated by evacuat-
ing an air inside the suction chamber by the blower.

A vacuum cleaner comprising
a main body of suction nozzle having a suction
chamber with an open port facing to a surface to be
cleaned; and
a suction means for sucking an air inside the suc-
tion chamber,

wherein

a spiral air flow is generated in the suction
chamber including an edge of the open port along a
longitudinal direction of the suction chamber, the air
flow developed in the longitudinal direction;

the spiral air flow is made to be collided
directly with the surface to be cleaned; and

a reflected air flow after collision is evacu-
ated thereby.
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