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(54) Electric vacuum cleaner

(57) An electric vacuum cleaner with a vacuum
cleaner main body that includes a water pan which
stores water for removing dust from dust-containing air,
and a suction compartment made up with a main casing
detachably installed on the water pan compartment, a
separator that rotates in the main casing to separate air
from the water, and a main fan that rotates in the main
casing and sucks in dust-containing air and exhausts

air, from which water has been separated by the sepa-
rator, to the outside of the vacuum cleaner main body;
and in this cleaner, the separator is in a round basket
shape and ribs are formed in the circumferential direc-
tion with slit gaps opened between the ribs, and a re-
verse jet fin assembly that rotates together with the sep-
arator and causes air to jet downward toward the outer
surface of the separator is provided on the upper open-
ing of the separator.
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Description

[0001] The present invention relates to an electric
vacuum cleaner and more particularly to an electric vac-
uum cleaner that uses water as a filter to remove dust.
[0002] In one type of electric vacuum cleaner, air that
is sucked in from a suction hose is forced to pass
through water, thus removing dust contained in the air
using the water as a filter. Such an electric vacuum
cleaner typically includes, in its vacuum cleaner main
body to which the suction hose is connected, a water
pan and a suction compartment. The water pan stores
water used as a filter, and the suction compartment
sucks in air from the suction hose via the water stored
in the water pan and discharges the air from which dust
has been removed to the outside of the vacuum cleaner
main body. The suction compartment generally compris-
es a suction fan which sucks in air and a separator which
separates the water from the air passing through the wa-
ter in the water pan and discharge only the dust-free air
to the outside as is disclosed in, for example, Japanese
Patent Application Laid-Open (Kokai) No. H11-32950.
[0003] Electric vacuum cleaners that remove dust
from air using water as a filter have the advantage that
they are efficient in removing the dust and they have
high degree of cleanness of the discharged air. Howev-
er, since the air is sucked in via water, they have some
problems. The dust that is filtered out by the water and
remains in the water pan adheres as a contaminant to
the separator that is used to separate the water from the
air. More specifically, the separator is typically a basket-
form component, and numerous slit holes that open in
the axial direction are formed in the circumferential di-
rection; and this separator is rotated at a high speed by
an electric motor when the vacuum cleaner main body
is driven. Accordingly, when dust accumulate on the
separator or the rotating shaft of the separator, a smooth
rotation of the separator is hindered, the separator
would become stuck, thus being unable to rotate.
[0004] One conceivable method to prevent the sepa-
rator from being stuck is to introduce air into the interior
of the vacuum cleaner main body so that such intro-
duced air removes dust adhering to the separator and
gaps between parts installed near the separator. How-
ever, since the external air that is introduced into the
vacuum cleaner main body most likely contains dust, it
cannot be said that the effect of this method to remove
contaminants adhering to the separator and the interior
of the vacuum cleaner main body is always sufficient.
[0005] Accordingly, the present invention is to elimi-
nate the above-described problems.
[0006] The aim of the present invention is to provide
an electric vacuum cleaner which eliminates such a
problem that a separator disposed in the vacuum clean-
er main body becomes stuck due to the dust adhering
to the separator and which facilitates maintenance work
on the vacuum cleaner, so that the vacuum cleaner is
easier to use.

[0007] The above aim is accomplished by a unique
structure of the present invention for an electric vacuum
cleaner that has a vacuum cleaner main body including:

a water pan compartment with a water pan that
stores therein water used to remove dust from dust-
containing air, and
a suction compartment comprised of a main casing
detachably provided on the water pan compart-
ment, a separator rotationally provided in the main
casing and separates air from the water, a main fan
(s) rotationally provided in the main casing so as to
suck in dust-containing air and exhaust air, from
which water has been separated by the separator,
to outside of the vacuum cleaner main body, and a
motor which rotates the main fan and the separator
that are coaxially fastened to a motor shaft of the
motor;

and in the present invention,

the separator is formed in a shape of a basket that
has a closed bottom, the separator being formed
with a plurality of ribs disposed in its circumferential
direction with slit gaps between the ribs, and
a reverse jet fin assembly is provided on the open-
ing of the separator so as to rotate together with the
separator, thus causing air to jet downward toward
the outer surface of the separator.

[0008] In the above structure, the reverse jet fin as-
sembly includes a plurality of fins formed in a saw-tooth
shape which are disposed in a circumferential direction
of the flange portion of the separator; and the separator
is formed so that the central portion of the bottom is
raised. In addition, the outer circumferential surface of
the flange on the outer circumferential surface of the
separator protrudes to the same position as the outside
surface of the reverse jet fin assembly.
[0009] Furthermore, in the electric vacuum cleaner of
the present invention:

the main casing of the suction compartment is par-
titioned in a vertical direction by a partition wall into
a lower chamber, in which the main fan is accom-
modated, and an upper chamber, in which the motor
is installed,
the main fan is accommodated in a fan case that
communicates with the water pan compartment in
which the separator is disposed, and
an exhaust chamber, which is disposed on the outer
circumferential side of the fan case so that the ex-
haust chamber communicates with the interior of
the fan case, and the water pan compartment, in
which the separator is disposed, are partitioned by
a fan case cover that covers the undersurface side
of the fan case.
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[0010] In addition, in the present invention, an ex-
hausting attachment is attachable to the rear portion of
the main casing so that the exhausting attachment com-
municates with the exhaust chamber, thus exhausting
outing from the exhaust chamber to the outside of the
main casing.
[0011] Embodiments of the present invention will now
be described by way of example only, with reference to
the accompanying drawings, in which:-

Figure 1 shows the overall construction of the elec-
tric vacuum cleaner of the present invention;
Figure 2 shows the internal structure of the vacuum
cleaner main body;
Figure 3 shows the connection between the con-
necting duct and the connecting hose;
Figure 4 shows the structure of one example of the
separator and reverse jet fin assembly in addition
to other parts;
Figure 5A is a front view of the separator, and Figure
5B is a sectional view thereof;
Figure 6A is a top view of the reverse jet fin assem-
bly, and Figure 6A is a side view thereof; and
Figure 7 shows another example of the structure of
the separator and the reverse jet fin assembly along
with other parts.

[0012] Preferred embodiments of the present inven-
tion will be described in detail below with reference to
the accompanying drawings.
[0013] In Figure 1, the reference numeral 10 indicates
the vacuum cleaner main body of the electric vacuum
cleaner, 12 indicates a water pan compartment which is
disposed in the bottom of the vacuum cleaner main body
10, and 14 indicates a suction compartment which is
mounted on the upper portion of the water pan compart-
ment 12.
[0014] The water pan 12' of the water pan compart-
ment 12 accommodates water that removes dust from
the air that is sucked into the vacuum cleaner main body
10. The suction compartment 14 sucks air that contains
dust into the water pan 12 and discharges this air to the
outside of the vacuum cleaner main body 10 after the
dust is removed.
[0015] The water pan compartment 12 and the suc-
tion compartment 14 are disposed so as to be detach-
able from each other. In other words, the suction com-
partment 14 is set on the water pan compartment 12,
and the suction compartment 14 and water pan 12 are
fastened to each other with an air seal in between by a
locking mechanism 16. Since dust-containing air is
sucked into the vacuum cleaner main body 10 by a main
fan that is installed inside the vacuum cleaner main body
10, it is necessary that the vacuum cleaner main body
10 be air-tight with reference to the outside.
[0016] A connecting hose 18 is detachably connected
to the vacuum cleaner main body 10, a suction pipe 20
is connected to the tip end of the connecting hose 18.

A suction head 22 is attached to the tip end of the suction
pipe 20, and the suction pipe 20 is operated by a handle
24 disposed on the base end of the suction pipe 20, so
that dust-containing air is sucked into the vacuum clean-
er main body 10 from the suction head 22. An operation
switch (not shown) is disposed near the handle 24. The
operation switch and an electric motor installed inside
the vacuum cleaner main body 10 are electrically con-
nected via wiring which is wrapped in spiral form around
the outer circumference of the connecting hose 18, so
that the suction mechanism of vacuum cleaner can be
controlled by the operation of the operation switch.
[0017] Figure 2 shows the internal construction of the
vacuum cleaner main body 10. The reference numeral
30 is a main casing of the suction compartment 14, and
31 refers to an engagement groove which is formed in
the edge of the lower end of the main casing 30. The
water pan 12 is detachably engaged with this engage-
ment groove 31 at its upper edge.
[0018] A connecting duct 32 is formed in the lower
portion of the front panel of the main casing 30. The con-
necting hose 18 is detachably connected to the connect-
ing duct 32. The connecting duct 32 is disposed inside
the main casing 30 of the suction compartment 14 and
extends while curving downward toward the water pan
12' that forms the water pan compartment 12, so that
dust-containing air is fed toward the water pan 12.
[0019] The suction mechanism of the vacuum cleaner
main body 10 and the wiring disposed on the connecting
hose 18 are electrically connected when the base end
of the connecting hose 18 is inserted in the connecting
duct 32.
[0020] Figure 3 shows the connecting duct 32 to
which the connecting hose 18 is attached. The refer-
ence numeral 34 indicates a connecting terminal (not
shown) into which an insertion pin (not shown) disposed
on the connecting hose 18 is inserted. The connecting
terminal 34 is formed by bending two elastic flat plates
into an angled C shape, so that an electrical connection
is established when the insertion pin of the connecting
hose 18 engages with the connecting terminal 34.
[0021] A shutter 36 forms a seal that prevents water
from adhering to the connecting terminal 34 when the
connecting hose 18 is not connected to the connecting
duct 32. The shutter 36 is formed in an arch shape when
seen from the axial direction of the connecting duct 32,
and it is attached so as to slide in a direction perpendic-
ular to the axial direction of the connecting duct 32. A
spring 38 causes the inner circumference of the shutter
36 to protrude into the connecting duct 32.
[0022] The shutter 36 has a flat plate portion 36a at
the tip end of the inner circumferential side, and it also
has a tapered portion 36b at the intermediate portion.
The flat plate portion 36a is disposed so that in its pro-
truding position, the flat plate portion 36a closes off the
connecting terminal 34 and thus prevents water from ad-
hering to the connecting terminal 34; and in the retracted
position, the flat plate portion 36a of the connecting ter-
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minal 34 is opened. The tapered portion 36b functions
so that when the connecting hose 18 is inserted into the
connecting duct 32, the tubular body of the connecting
hose 18 contacts the tapered portion 36b, and the shut-
ter 36 is pushed outward. As the connecting hose 18 is
pushed in, the shutter 36 is moved into the retracted po-
sition, so that the connecting terminal 34 opens, and the
insertion pin of the connecting hose 18 and the connect-
ing terminal 34 are engaged.
[0023] On the outer circumferential surface of the con-
necting hose 18, a sealing element (not shown) that
forms a seal between the outer surface of the connect-
ing hose 18 and the inner circumferential surface of the
connecting duct 32 is circumferentially disposed. Thus,
water in the water pan 12' is prevented from entering
the connecting terminal 34 when the connecting hose
18 is connected to the connecting duct 32. When the
connecting hose 18 is pulled out of the connecting duct
32, the shutter 36 is caused to move to the closed po-
sition by the spring 38, so that the connecting terminal
34 is closed off, and water is thus prevented from ad-
hering to the connecting terminal 34.
[0024] In Figure 2, the reference numeral 40 is a sep-
arator, and the separator 40 is disposed in the lower por-
tion of the suction compartment 14 as to face the water
pan 12'. The separator 40 is rotated at a high speed
about its axis, and thus it separates water from the wa-
ter-containing air that has passed through the water ac-
commodated in the water pan 12', and it allows only air
to move upward.
[0025] The separator 40 is a basket-form member,
and it is formed in its side surfaces with numerous slits
that open in the same direction as the axis of the sepa-
rator 40. In other words, numerous longitudinal ribs are
formed in the separator 40, so that these ribs are dis-
posed in the circumferential direction with slit gaps be-
tween the ribs. When the separator 40 is rotated at a
high speed about its axis, the ribs on the side surface of
the separator 40 rebounds water contained in the air, so
that only the air passes through the slits formed between
the ribs and flows upward.
[0026] The reference numeral 42 is a reverse jet fin
assembly disposed so as to cover the opening of the
upper portion of the separator 40. The reverse jet fin
assembly 42 is rotated together with the separator 40,
and air flowing into the separator 40 goes out of the sep-
arator 40 through the opening made in the reverse jet
fin assembly 42.
[0027] The separator 40 and the reverse jet fin as-
sembly 42 are, as see from Figure 4, fastened to a motor
shaft 44. The motor shaft 44 is directly connected to the
rotor of the electric motor 41 disposed in substantially
the central portion of the suction compartment 14, and
the motor shaft 44 is rotated with the rotor. The motor
41 is installed in a motor case 46.
[0028] A fan case 48 is disposed between the sepa-
rator 40 and the motor case 46 that accommodates the
motor 41. Inside the fan case 48, upper and lower main

fans 49 are mounted on the motor shaft 44 so that they
are rotated as a unit with the rotor of the motor 41. The
separator 40 and the fan case 48 communicate with
each other at the undersurface of the fan case 48; and
when the main fans 49 are rotated (at a high speed), air
passing through the separator 40 from the water pan 12'
is introduced into the fan case 48.
[0029] The reference numeral 51 is a flow adjusting
section provided on the outer circumferential surface on
the upper portion of the fan case 48. In this flow adjusting
section 51, numerous openings (not shown) are formed
in the wall surface of the fan case 48, and blow vanes
51a are formed for the respective openings so that the
blow vanes 51a blow out air in the direction of diameter
of the fan case 48. The air that flows into the fan case
48 flows out of this flow adjusting section 51 into an ex-
haust chamber 47 disposed outside the fan case 48, and
then the air is exhausted from exhaust slits (47a in Fig-
ure 1) that open in communication with the exhaust
chamber 47 in the side face of the exhaust chamber 47.
The exhaust slits 47a have a long slender shape on both
side surfaces of the main casing 30.
[0030] A partition wall 50 partitions the internal space
of the suction compartment 14 into two chambers, an
upper chamber and a lower chamber. The air suction
mechanism made up with the main fans 49, separator
40, etc. is disposed in the lower chamber formed by the
partition wall 50, and the motor 41, motor case 46, con-
troller (not shown), etc. are disposed in the upper cham-
ber formed by the partition wall 50. As a result of the
separation of the lower chamber and upper chamber by
the partition wall 50, the entry of water into the upper
chamber in which the motor 41 and controller are ac-
commodated is assuredly prevented, and the safety of
the vacuum cleaner main body 10 is ensured.
[0031] An outer door 52 as seen from Figure 2 is dis-
posed in the back (or the rear side) of the vacuum clean-
er main body 10, and an inner door 53 is disposed on
the inner side of the outer door 52. The outer door 52
and inner door 53 are both disposed so as to communi-
cate with the exhaust chamber 47 on the lower side of
the partition wall 50. The outer door 52 and inner door
53 open and close inward; and these doors are con-
stantly urged outward to close the openings (not
shown). Since the outer door 52 and inner door 53 are
installed, the noise caused by the exhaust from the ex-
haust slits 47a is reduced. The outer door 52 and inner
door 53 are used when the exhaust air from the exhaust
chamber 47 is used for drying. More specifically, when
an exhausting attachment equipped with a connecting
tubular body is inserted into the outer door 52 and inner
door 53 in the back (on the right side in Figure 2) of the
vacuum cleaner main body 10, the outer door 52 and
inner door 53 open inward so that the exhaust chamber
47 and the exhausting attachment communicate with
each other, and the air coming into the exhaust chamber
47 is taken out into the exhausting attachment.
[0032] The air that is exhausted from the exhaust
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chamber 47 is dry and clean since dust has been re-
moved by the water in the water pan 12' and moisture
has been removed by the separator 40. Accordingly, by
way of extracting the air to the outside via the above-
described exhausting attachment attached into the out-
er door 52 and inner door 53, the air can be used to dry,
for instance, comforters (or Japanese futon), etc. Thus,
the outer door 52 and inner door 53 are provided so that
dry and clean air is extracted from the exhaust chamber
47.
[0033] A seal between the fan case 48 and the sepa-
rator 40 is formed by a fan case cover 54, suspension
packing 56 and a water seal 58. The fan case cover 54
covers the outer surface of the fan case 48, and the sus-
pension packing 56 partitions the exhaust chamber 47
and the water pan compartment 12. The water seal 58
is where the flange disposed on the opening in the upper
portion of the water pan 12 contacts when the suction
compartment 14 is set on the water pan compartment
12. As a result, the water pan compartment is sealed off
from the outside, and water-containing air that has
passed through the water accommodated in the water
pan 12' is sucked toward the separator 40.
[0034] Meanwhile, in the upper chamber, that is de-
fined by the partition wall 50 and in which the motor 41,
etc. is disposed, a propeller fan 60 is provided. The pro-
peller fan 60 is coupled to the motor shaft 44 on the lower
side of the rotor. The propeller fan 60 cools the motor
41 by generating an air current inside the upper cham-
ber.
[0035] An exhaust duct 62 is disposed in the upper
chamber; and a vent hole 64 is formed in the motor case
46 in which the motor 41 is disposed. After cooling the
motor 41, the air current generated by the propeller fan
60 flows into the exhaust duct 62 via the vent hole 64
and is exhausted to the outside of the vacuum cleaner
main body 10 via an upper exhaust port 66. The upper
exhaust port 66 is formed in the upper side surface of
the main casing 30, and it is in a slit form.
[0036] In the lower chamber of the vacuum cleaner
main body 10, as seen from Figure 2, dust-containing
air is sucked into the water pan compartment 12 through
the connecting duct 32 by the air current generated by
the main fans 49. After the dust has been removed from
the dust-containing air that has passed through the wa-
ter in the water pan 12', the water and air are separated
by the separator 40.
[0037] The air that has passed through the separator
40 is sucked into the fan case 48, exhausted into the
exhaust chamber 47 through the flow adjusting section
51, and exhausted from the side surface (or the exhaust
slits 47a) of the main casing 30. The air can be exhaust-
ed to the outside when the above-described exhausting
attachment is attached to the position of the outer door
52, and as a result the inner and outer doors 53 and 52
are opened. The flow of the air is shown by curved ar-
rows in Figure 2.
[0038] In the upper chamber of the vacuum cleaner

main body 10, a rising air current that moves toward the
exhaust duct 62 is generated when the propeller fan 60
is rotated, and such an air current shown by the curved
arrows in Figure 2 is generated.
[0039] Figure 4 shows the separator 40, reverse jet
fin assembly 42, fan case cover 54, suspension packing
56, water seal 58, etc. that make the characterizing con-
struction of the present invention.
[0040] As described above, the separator 40 is in the
shape of a basket, and numerous ribs are disposed in
its circumferential direction. In Figures 5A and 5B, the
reference numeral 40a refers to ribs, and 40b to holes
in the separator 40. The separator 40 is formed so that
its diameter gradually decreases downward or toward
its bottom. As seen from Figure 5B, the bottom 40c of
the separator 40 is closed off except for the shaft attach-
ment hole 40d. In other words, the motor shaft 44 is in-
serted into the shaft attachment hole 40d, and the sep-
arator is fastened to the motor shaft 44, resulting in that
the bottom of the separator 40 is completely closed off.
[0041] The bottom 40c of the separator 40 is formed
so that the central portion of the bottom 40c is raised
and thus higher than other portions. With this structure
of the separator 40 in which the central portion of the
bottom 40c is raised, it is possible to shorten the length
of the motor shaft 44 and improve the strength of the
separator 40.
[0042] The reverse jet fin assembly 42 is installed to
cover the upper opening of the separator 40, and it re-
moves dust that adheres to the separator 40, fan case
cover 54, suspension packing 56, water seal 58, etc.
[0043] The dust in the dust-containing air that is intro-
duced into the water pan compartment 12 is removed
by the water accommodated in the water pan 12'. How-
ever, since the air is sucked in together with the water
toward the separator 40 by the air current made by the
main fans 49, the dust contained in the water would fly
toward the separator 40. As a result, dust adheres to the
outer surface of the separator 40; and since the upper
portion of the separator is disposed in close proximity to
the suspension packing 56 and water seal 58, if dust
adheres to the upper portion of the separator 40, the
separator 40 may become unable to rotate smoothly,
and in some cases the separator 40 does not rotate.
[0044] So as to avoid above problem with the sepa-
rator 40, the reverse jet fin assembly 42 is provided. The
reverse jet fin assembly 42 is, as shown in Figure 4, pro-
vided so that it covers the upper portion of the separator
40 and a flange portion 42a (see Figure 6B) formed on
the outer circumferential edge of the reverse jet fin mem-
ber 42 enters a groove formed in the bottom of the fan
case cover 54.
[0045] As shown in Figure 4, since the separator 40
is for separating water from the air that contains water
sucked up from the water in the water pan 12', it is nec-
essary to avoid the air that contains water from passing
through the separator 40 into the fan case 48. The rea-
son that the flange portion 42a of the reverse jet fin as-
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sembly 42 is fitted in the groove formed in the fan case
cover 54 is to introduce the air into the separator 40
through the circumference thereof and not to allow air
to enter into the separator 40 from the upper portion of
the separator 40. Accordingly, the gap between the re-
verse jet fin assembly 42 and the fan case cover 54 is
set as small as possible; and thus, contaminated water
would enter into this narrow gap area, so that dust ac-
cumulates.
[0046] So as to solve the above problem with the
small gap between the reverse jet fin assembly 42 and
the fan case cover 54, the reverse jet fin assembly 42
has a characteristic structure. Figures 6A and 6B show
the detail of the reverse jet fin assembly 42.
[0047] As seen from Figure 6A, the reverse jet fin as-
sembly 42 is in a circular dish shape, and it has a flange
portion 42a formed on the circumferential edge. Open-
ings 42b are formed on the inside of the flange portion
42a. These openings 42b constitute passage holes that
allow the air flowing into the separator 40 from the slit
holes 40b to pass through the reverse jet fin assembly
42 into the fan case 48. As seen from Figure 6B, a plu-
rality of fins 42c which are formed in a saw-tooth shape
are formed in the circumferential direction on the outside
surface of the flange portion 42a of the reverse jet fin
assembly 42, so that a downward-oriented air current is
generated when the reverse jet fin assembly 42 is rotat-
ed.
[0048] Since the reverse jet fin assembly 42 is rotated
at a high speed in one direction together with the sepa-
rator 40, a downward-oriented air current is generated
by the fins 42c of the reverse jet fin assembly 42 when
the separator 40 is rotated, and contaminated water that
would be raised above the separator 40 along the outer
surface of the separator 40 is pushed down by this
downward jetting air, and thus dust is prevented from
adhering to the outer surface of the separator 40; and
further, dust is prevented from entering and adhering to
the gap between the reverse jet fin assembly 42 and the
fan case cover 54.
[0049] With this jetting air made by the reverse jet fin
assembly 42, contaminated water does not enter the ex-
haust chamber 47 in which the main fans 49 are dis-
posed, and dust is prevented from adhering to the sep-
arator 40; in addition, by way of letting air enter into the
water pan compartment 12, in which the separator 40,
etc. is disposed, from the exhaust chamber 47 in which
the main fans 49 are disposed, dust is prevented from
adhering to the parts near the separator 40.
[0050] When the pressure in the exhaust chamber 47
in which the main fans 49 are disposed and the pressure
in the water pan compartment 12 are compared, the
pressure in the exhaust chamber 47 is far higher than
the pressure in the water pan compartment 12. Accord-
ingly, when the vacuum cleaner is operated, air advanc-
es, a small amount at a time, into the water pan com-
partment 12 from the exhaust chamber 47. The curved
arrow A in Figure 4 shows how the air advances into the

water pan compartment 12 from the exhaust chamber
47 via the gap between the fan case cover 54 and the
outer surface of the fan case 48. This air that thus ad-
vances into the water pan compartment 12 from the ex-
haust chamber 47 is clean air from which dust has been
removed. Accordingly, it pushes out the dust adhering
to the separator 40, reverse jet fin assembly 42 and the
above-described small gaps.
[0051] Figure 7 shows another embodiment of the
present invention that prevents dust from the separator
40.
[0052] In the separator 40 shown in Figure 7, the width
of the flange 40e disposed on the upper portion of the
separator 40 is broader than the one described in the
above embodiment, so that the gap between the outer
circumferential surface of the flange 40e and the sus-
pension packing 56 is smaller. As a result of this smaller
gap between the flange 40e and the suspension packing
56, it is unlikely that contaminated water advance to-
ward the reverse jet fin assembly 42. In addition, since
the air caused to jet by the reverse jet fin assembly 42
is blown out through such a narrow gap, the blowing ac-
tion functions more effectively, and dust is more effi-
ciently prevented from adhering to the separator 40.
[0053] Furthermore, as a result of the larger width
flange 40e of the separator 40, the external diameter of
the flange 40e is greater than the internal diameter of
the inner circumferential edge 54a of the fan case cover
54, and the air path whereby air advances into the water
pan compartment 12 from the exhaust chamber 47
takes a curved shape. As a result, contaminated water
is even more assuredly prevented from advancing into
the exhaust chamber 47 from the water pan compart-
ment 12.
[0054] In the embodiment shown in Figure 7, the di-
ameter of the upper opening 12a of the water pan 12' is
set to be as small as possible, so that the upper opening
12a of the water pan 12' contacts the water seal 58 in a
position near the inner circumferential edge of the water
seal 58. By way of minimizing the inner diameter of the
upper opening 12a of the water pan 12, contaminated
water tends not to contact the parts other than the sep-
arator 40, and contaminated water is efficiently prevent-
ed from entering the exhaust chamber 47.
[0055] In the electric vacuum cleaner of the present
invention, the reverse jet fin assembly 42 is rotated as
a unit with the separator 40, the adhesion of dust to the
outer surface of the separator 40 is prevented by the
jetting air created by the reverse jet fin assembly 42, and
dust is prevented from adhering to the gaps between
the separator 40, fan case cover 54, suspension pack-
ing 56, etc. Thus, there is no difficulty in letting the sep-
arator 40 to rotate smoothly, and the separator 40 is pre-
vented from being stuck. Cleaning of the elements near
the separator 40 is generally bothersome; however, in
the electric vacuum cleaner of the present invention,
since the dust is prevented from adhering to the outer
surface of the separator 40, maintenance work is sim-
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ple, and it is easy to use the electric vacuum cleaner.
[0056] As seen from the above, in the electric vacuum
cleaner of the present invention, a reverse jet fin assem-
bly is provided on the separator, and thus dust is pre-
vented from adhering to the outer surface of the sepa-
rator. Accordingly, smooth rotation of the separator is
ensured, and the separator is prevented from being
stuck. Thus, the electric vacuum cleaner is reliable, easy
to use and easy in its maintenance.

Claims

1. An electric vacuum cleaner with a vacuum cleaner
main body that comprises:

a water pan compartment comprising a water
pan which stores therein water used to remove
dust from dust-containing air, and
a suction compartment comprised of:

a main casing that is detachably provided
on said water pan compartment,
a separator that is rotationally provided in
said main casing so as to separate air from
said water, and
a main fan that is rotationally provided in
said main casing and sucks in dust-con-
taining air and exhausts air, from which wa-
ter has been separated by said separator,
to outside of said vacuum cleaner main
body; wherein
said separator is formed in a shape of a
basket with a bottom, in which a plurality of
ribs are formed in a circumferential direc-
tion thereof with slit gaps between said
ribs, and
a reverse jet fin assembly that rotates to-
gether with said separator and causes air
to jet downward toward an outer surface of
said separator is provided on an opening
of said separator.

2. The electric vacuum cleaner according to Claim 1,
wherein said reverse jet fin assembly comprises a
plurality of fins formed in a saw-tooth shape which
are disposed in a circumferential direction of a
flange portion of said reverse jet fin assembly.

3. The electric vacuum cleaner according to Claim 1,
wherein a central portion of said bottom of said sep-
arator is raised.

4. The electric vacuum cleaner according to Claim 1
or 2, wherein an outer circumferential surface of a
flange formed on an outer circumferential surface
of said separator protrudes to the same position as
outside surfaces of said reverse jet fin assembly.

5. The electric vacuum cleaner according to Claim 1,
2, 3 or 4, wherein

said main fan is accommodated in a fan case
that communicates with said water pan compart-
ment in which said separator is disposed, and

an exhaust chamber, which is disposed on an
outer circumferential side of said fan case so that
said exhaust chamber communicates with an inte-
rior of said fan case, and said water pan compart-
ment, in which said separator is disposed, are par-
titioned by a fan case cover that covers an under-
surface side of said fan case.

6. The electric vacuum cleaner according to Claim 5,
wherein said main casing is provided with an outer
door and said exhaust chamber is provided with an
inner door so that air from which said dust and water
have been removed is exhausted to an outside of
said vacuum cleaner main body through said outer
door and inner door when said door are opened.
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