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18 Claims, 15 Drawing Sheets

A vacuum cleaning includin a suction port bocly having a

suclion porl, an eleclnc blower enerating suction mr, a

connect&on pipe connected to Ihe suction port body, and a

cyclone type dust collecting part which is disposed between
the (uction port body and the electric blower and exhausts
suction air from an exhaust port after the suction air added
from a flow-in port is svvirlccl so as to separate dust aml dirt,
whcrcin a first dust collecting chamber and a sccoml dust
collecting chamber stoon ~ the separated dust anci dirt are
provided coax&ally with each other through a partiuon wali
having an opening part, wherebv a cyclone dust collecting
part can he reduced in size, the controllability for refuse
chsposal can bc increased, and thc clcctric blower can bc
prcvcntcd front bein damaged.
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VACUUM CLEANER

This applicanon is the nanonal phase under 35 U.S C. 5
371 of PCT Internanonal Application No. PCTiJPOO 04804
which has an International filing date of.lul 17, 20(NI, which
designated the United States of America

TECHNICAL FIELD

The present invennon relates to a vacuum cleaner having
a cyclone dust collecung part that separates dust and tlirt by
forming sucnon air into a whirling stream.

BACKGROUNDART

Conventional cxamplcs of vacuum cleaners having a is
cyclone dust colkcting part that separates dust and dirt
(hereinafter simply "dust") by forming sucnon air into a
whirling stream are disclosed in Japanese Utility Model
Registered No 2SS3345 and Japanese Patent Application
I.aid-Open No I I IO-f5159. According to these publications, zo

a connection pipe that is connectcrl, at onc cnd, to a suction
port body having a suction port is coupled, at thc other cnd,
to a cyclone (lust collecting part. Thc cyclone dust coflccnng
part iwmmunicatea, through a sucuon hose, with the body of
the vacuum cleaner.

I'l(l 26 shows a sectional view, as seen from the side, of
the cyclone dust coflcctin part, and FIG. 27 shows a
sectional view taken along linc A Ashown in FIG. 26. The
suchon air produced by an electnc blower passes through a

connection pipe 5U aml flows into the cyclone tlust collect-
ing part 51 through a flow-in port Sfrt. The suction air, as it
passes through a helical passage 516 formed inside the
cyclone dust collecting part 51, is formed into a whirling
stream. As the suction air swirls, under centrifugal force, thc
(lust containerl therein coflirlcs with a wall surface 534 of an
inner cylimler part 53, with the result that the dust falls,
along a conical part 53c provided m the inner cylmtler part
53, into a dust collecting chamber 55.

The suction air having (lust separated thcrcfrom is
40

cxhaustcd through an exhaust port Slc and is fcd to a body
(not shown) of thc vacuum cleaner. In this way, the dust
coflectmg chamber 55 for accommodanng dust is provided
in the cyclone dust milan(tug part 51, which is integral with
the connection pipe 50 'I'his helps miniaturize the vacuum
cleaner and enhance the operability thereof.

However, in the conventional vacuum clcancr describcrl
above, the suction passage that runs from the helical passage
511i Ihrough the exhaust port 51c is separatetl from the dust
coflectmg chamber 55 by the conical part 53c. As a result,
the dust collecting chamber 55 arranged belmv the conical
part 53c and the suction passage make the cyclone dust
collecting part 51 unrluly lar c, spoiling thc operability of
the vacuum clcancr when thc aforemcntioncd suction port
body thereof is moved arounrl.

Moreover, inside the dust collecnng chamber 55, fine aml
coarse particles of dust are collected in a mixed manner. This
leads to problems like, when the dust collected in the dust
collectin chamber 55 is dispnsed of, fine particles thereof
rising into thc air anil makin thc surroundings dirty, anal re
such fine particles of dust evading through thc exhaust port
Slc anal damaging thc ekctric blower.

These problems can be solved by providing a dust con-
tainer inside the body of the vacuum cleaner anil permining
line parncles of dust to evade through the exhaust port Sfc as
so that they are filtered out by the dust cnntainer. I lowever,
this method requires that the body of the vacuum cleaner he

made larger, aml in addition requires that the refuse collected
in the dust container be disposed of, which spoils the
operability of the vacuum cleaner when the refuse is dis-
posed nf

DIS('I.OSURL'i TIIE INVENFI(JN

An olatect nf the present invention is to provide a vacuum
ckancr that has a miniaturized cyclone (lust coflcctin part
but that ncvcrthelcss oflers improved operability when
refuse is disposed of aml Ihat is less prone to failure in the
electnc blower thereof.

To achieve the above oblect, accorthng to the present
invention, a vacumn cleaner is provided with a suction pnrt
body having a suction port, an electric blower fnr generating
suction air, a connection pipe conncctcd to thc suction port
body, and a cyclone type dust coflccting part, disposed
bctwccn the suction port body and thc clcctnc blower, for
forming the introduced suction air into a whirling stream so
as to separate dust. Here, a dust collecnng chamber for
accommndating the separated dust is providerl within a
suction air passage of the cyclone type dust collecting part

In this structure, the suction air produced by the electric
blower and introduced through a flow-in port flows through
thc connection pipe into thc cyclone type dust collecting
part. Insula Ihe cyclone type dust collecnng part, as the
suchon air flows in the form of a whirling stream, dust ia
separateil therefrom, and the dust is accommodaterl in the
dust collecting chamber The suction air having rlust sepa-
rated therefrom passes through the dust collecting chamber,
and is then exhausted by being suckerl by thc clcctric blower.

Altcrnativcly, according to the present invention, a

vacuum cleaner is provide(i with a suction port body havin
a suction port an electric blower for generanng aucnon air,
a connection pipe connected to the suction port body, anal a
cyclone type dust collecting part, dispnserl between the
suction port body and the electric lilower, for forming the
suction air introduced through a tlow-in port into a whirling
stream so as to separate dust anal then discharging thc
suction air through an exhaust port. Here, a first dust
collecting chamber aml a seconal dust collecung chamber for
accommodating the separateil dust are provided in the
cyclone type dust collecting part The first anal second dust
collecting chambers are separated from each other by a
partition avail having an opening part formed therein.

In this structure, thc suction air produce(1 by thc clcctric
blower and introduced through thc flow-in port flows
through thc connection pipe into thc cyclone type dust
collecflng part. Iniude Ihe cyclone type dust collecting part,
as the suction mr flows in the form of a whirling stream, dust
is separated therefrom. I.ar er particles of the dust are
blocked by the partition wall and are accommodaterl in the
first (lust collcctin chamber; smaller particles of thc dust arc
pcrmittcd throu h through holes anal arc accommodated in
thc second dust collecting chamber Thc suction air having
dust separated therefrom is exhausted by being sucked by
the electric blower.

Accoriling to the present invennon, in the vacuum cleaner
structured as described above, it is possible tn arrange the
first dust collecting chamber within the suction air passage
of thc cyclone type dust collcctmg part and thc scconrl dust
collecting chamber outside thc suction air passage of thc
cyclone type dust collecnng part. In this structure, the
suction air having dust separated therefrom passes through
the lira( ilust coflecnng chamber and is then exhausted by
being sucked by the electric blower Meanwhile, the dust
collected in the second dust collecting chamber is preventerl
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from being mixed wnh the suction air a ain anil exhausted
together through the exhaust port

Accorlling to thc prcscnt invention, in thc vacuum ckancr
structured as llcscwbcrl above, the first and second dust
collecnng chambers may be arranged so as to be detachable
from the cyclone type dual collecting pari. In this structure,
rel use is disposetl of with the iirst and seconil dust collectin ~

chambers detached from the cyclone type dust collecting
part

Accorlling to thc prcscnt invention, in thc vacuum ckancr ln

structured as descnbed above, at least part of the iirst aml
second dust collecnng chambers may be formed out of a

transparent member that permits an inside tn be vieived from
outside. In this structure, the amnunt of dust collected in the
first and seconll rlust colkcting chambers can bc visually "
checked from outside.

Accorihng to the present invention, m ihe vacuum cleaner
structured as described above, a valve for closing Ihe fiow-in
port ivhen the electric blower is at rest may be provided. In
this structure, even when the electric blower is at rest,
backflow of thc collected dust is prcvcntcrl.

Accorihng to the present invention, m ihe vacuum cleaner
structured as descrd&ed above, ihe exhaust port may be
provided in the cylindrical surface of an inner cylinder that
is slidable inside an outer cylinder that is provided so as to
protrude into thc first dust collecting chamber so that, when
thc exhaust port is clo cd, thc exhaust port is covered by
thc outer cylinder under thc suction force of thc clcctric
blower. In Ibis structure, when the exhaust port is clog ed,
the inner cylimler is sucketi into Ihe outer cylinder under
vacuum pressure, so that the exhaust pnrt is cnvered by the
outer cylinder.

According to thc present invention, in thc vacuum clcancr
structured as descnbed above, a pressure sensor for detect- &s

ing Ihe pressure ihilerence between in the suction air passage
of the cyclone type dust colleciin ~ part and in the exhaust
passage for the suction air exhausted through the exhaust
port may be provided In this structure, when the pressure
difi'crcncc bctwcen on thc upstream and downstream sides of In

the exhaust port reaches a prcdctcrmincd lcvcl, the exhaust
port is detected being cloggeti.

According to the present mvention, in the vacuum cleaner
structured as described above, the cyclone type dust collect-
in part may l&c arranged substantially parallel to thc con- as

ncction pipe and on thc side of the connection pipe opposite
to thc floor surface, with the opening part provirlcd away
from Ihe connection pipe.

According to the present mvention, in the vacuum cleaner
structured as described above, the cyclone type dust collect- n

in part may l&c arranged substantially parallel to thc con-
nection pipe, with part of the connection pipe bent so as to
form a handle part to be held by a user dunng cleaning

IIRILI'IRS('RIP'I'ION Ol'IRAWIN(IS

I'IG I is a diagram schematically showing the vacuum
cleaner of a first embodiment nf the invention

I'IG 2 is a perspective view of the cyclone dust collecting
part of the vacuum clcancr of the first cmbodimcnt of thc an
invention.

FIG. 3 is a sectional view, as scen from the side, of thc
cyclone dust collecnng part of the vacuum cleaner of Ihe lirst
embodiment of the invenuon.

FIG. 4 is a secuonal view, as seen from above, of the es
cyclone dust collecting part of the vacuum cleaner of the hrst
embodiment of the invention

FIG 5 is a sectional view, as seen from above, oi the
cyclone dust collecting part of the vacuum cleaner of the first
embnrliment of the invention, showing its state with the
valve open.

FIG 6 ts a diagram showmg an example of Ihe structure
of the partition wall of Ihe cyclone dual collecung part oi the
vacuum cleaner of. the first embodiment of the invention.

FIG 7 is a diagram showing another example of Ihc
structure of the partition wali of thc cyclone dust collecting
part of thc vacuum cleaner of thc first embodiment of Ihc
invention.

I'l(i 0 is a diagram showing still another example of the
structure of the partition &vali of the cyclone dust collecting
part of thc vacuum cleaner of thc first embodiment of Ihc
invention.

FIG 9 is a secuonal view, as seen from the side, ol the
partition wall shoivn in I l(i g.

FIG. 10 is a diagrani illustrating thc lhrcction in which thc
cyclone dust collecting part is titted in the vacuum cleaner
of Ihe lira( emboihmenl of. Ihe invenuon

I l(iS. 11(a) and Il(f&) are dia rams showing annther
example of the structure of the suction air guirle nf the
vacuum cleaner of the first cmlbodiment of thc invention.

FIG 12 is a diagram showing an example of the structure
of Ihe exhaust port of. Ihe cyclone dual collecung part oi the
vacuum cleaner of the tirst emliodiment of the mvention.

FIG 13 is a diagrani shovvin another example of Ihc
structure of thc exhaust port of thc cyclone dust collecting
part of the vacuum cleaner of the lirst embodiment oi'he
invention.

I'l(i 14 is a diagram illustrating how the pressure sensor
is fitted in thc cyclone dust collecting part of thc vacuum
ckancr of thc first cnibodinicnt of thc invention.

FIG 15 is a diagram shovvin thc first anil sccoml dust
collecting chambers of the cyclone dust m&lieu(tug part oi the
vacuum cleaner of. Ihe lira( embodiment of Ihe invention,
showing their detached slate.

I l(i 16 is a diagram showing the first and second dust
collecting chambers of the cyclone dust collecting part of the
vacuum cleaner of the first embndiment of the inventinn,
showing an example of their scparatcd state.

FIG. 17 is a diagram showing thc first and second dust
collecting chambers of. the cyclone dust collecung pari of the
vacuum cleaner of the lirst embodiment of the invention,
showing another example of their separated state

I'l(i lg is a diagram showing the second dust collecting
chamber of the cyclone dust collecting part of the vacuum
cleaner of the first embodiment of the invention, showing its
state with the lid open.

FIG 19 is a diagram shovvin thc first anil sccoml dust
collecting chan&I&ers of thc cyclone dust collecting part of Ihc
vacuum cleaner of. Ihe lira( embodiment of Ihe invention,
showing their state with Ihe transparent member addiuonally
provided.

I l(iS. 20(a), 20(b), and 20(c) are diagrams showing the
exhaust pnrt of the cyclone dust collectmg part of the
vacuum cleaner of a second cmborlimcnt of thc invention.

FIGS. 21(a) and 21(b) arc diagrams illustrating thc movc-
mcnt of the exhaust port of thc cyclone rlust collecting part
of the vacuum cleaner of the second embodiment of the
invention.

FIG 22 is a perspective view of the cyclone dust collect-
ing part ot'he vacumn cleaner of a third embodiment nf the
invention.
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FIG. 23 is a perspecnve view of an example of the cyclone
dust collectin part anal the hanrlle of the vacuum cleaner of
a fourth emborhment of the invention

FIG. 24 is a pcrspcctivc view of another example of the
cyclone dust collecung part of ihe vacuum cleaner of the
fourth embodiment of the invention.

I'l(i 25 is a diagram schematically showing the vacuum
clcancr of a fifth cmborhmcnt of the invention.

FIG. 26 ia a secuonal view, aa seen lrom the side, of the
lo

cyclone ilual collecting pari of a convennonal vacuum
cleaner.

FIG. 27 is a sectional view taken along A A shov n in
FIG. 26.

SEST MODE FOR CARRYING OUT THE
INVENTION

Hereinafter, embodiments of the present invention will lie
rlcscribcd with rcfercncc to thc drawings. FIG. 1 is a diagram
schematically showing thc vacuum cleaner of a first embodi- io

ment. To a suction port body 4 having a suction port (not
shown) facing ihe tloor surface F, a connection pipe 3 ia
connecleil, which is coupled to a cyclone dust collechng part
5

Thc cyclone (lust collecting part 5 communicatcs, throu h -'
coupling mcmbcr 10 and a suction hose 2, with a body 1

of the vacuum cleaner having an electnc blower la. Part of
the coupling member 1U is bent ao as to form a handle 10a
to be held hy the user On the handle 10a is provided an
operation part 108, which has operation keys for vawous
operations and a display for indicating the operation status.

When lhe electwc blower la is driven, suction mr is taken
in through the suction port of the aucnon port body 4 aa
indicated by arrow 11. The sucuon air passes through the
connection pipe 3 and flows into the cyclone dust collecting
part 5 through an flow-in port 5a inside the cyclone dust
collecting part 5, as thc suction air flows in the form of a
vvhiling stream, (lust is scparatcrl and rcmovcd therefrom.
The suction air is then dischar crl out of thc body 1 of the
vacuum cleaner by the aucnon force of the electric blower la
as indicated by arrow I2

The details of the cyclone dust collecting part 5 are shown
in a perspective view in I I G 2, a sectional view as seen from
the side in I IG 3, and a sectional view as seen from above
in FIG. 4. The cyclone dust collecting part 5 has, in a top
portion thereof, a suction air guide 20, in which thc flow-in
port Sa is formed. Thus, the cyclone dust collecting part 5 ia
coupled through the suchon air gu«le 2U to the connechon
pipe 3. The cyclone dust collecung pari 5 ia formeil sub-
stantially in a cylindrical shape, and is arranged parallel to
the connection pipe 3 I'he flow of the suction air tlnwing
into the cyclone (lust collecting part 5 throu h thc flow-in
port Sa is sulistantially pcrpcndicular lo the flow of the
suchon air exhausted from the cyclone dual collecting part
5.

Moreover, the cyclone dust collecting pari 5 is arran ed
on the side of the connection pipe 3 npposite to the floor
surface I'see I l(i. I) fhis makes it possible to lean the
connection pipe 3 into a position in which it lies flat on thc in
floor surface F when a narrow space such as thc gap unrlcr
a bcd is ckancrl, and in addition prcvcnts thc cyclone dust
collectmg pari 5 from breaking anti spreadm ~ dust about
even when the cyclone dust collecung part 5 is iiropped.

The suction air guide 20 is prov«leai with a valve 13 made as
of an elastic matenal such as rubber Under the vacuum
pressure of the suction air, the valve 13 henrls in the

direcnon of lhe flow of the suction air. Thug as shown in
11G. 5, the suction air flows into the cyclone dust cnllecting
part 5 thrnugh the flow-in port 5a tangentially to the cyclone
dust collecting part 5 As a result, as the suction air collides
with an inner vvafl Sc of the cyclone dust collcctin part 5
and is thereby formed into a whirlin stream (lust is scpa-
ralerl from the sucnon mr aml is collected in a lira( dust
collecting chamber 7.

When the sucuon air ia not flowing, the valve 13, hv ita
own elasticity, closes the tloiv-in port 5a, and thereby
prevents hackfloiv of the dust In this way, the dust collecterl
is prcvcntcd from flowing liack when, for cxamplc, lhc
vacuum cleaner is stored aivay. Thc valve 13 may bc formed
out of a hard, plate-shaped member, in which case lhc valve
13 is loaderl with a force thai temla to cause it io close the
flow-in port Sa by an elasuc member such as a spnng.

Unrler the first dust collecting chamber 7 is provided a
second dust cnllecting chamber 8 substantially coaxially
therewith, with a partition wall 9 placed m between 'I'he

partition wail 9 has a mcshcd opening part 9a havin a large
number of throu h holes as shown in FIG 6. Thc mesh is
lormed oul of. a resin such as a nylon-based resin or a metal
lormed into a nel, anil is lixed to the parnnon wali 9 hy
ilouble molding, by heat fusion, or with adhesive.

I'me particles of dust pass through the opening part 9a anal

are collected in the second dust collecting chamber 8 The
opening part 9a may bc formcrl by molding thc partition wali
9 in thc shape of a grid, or liy forming a lar c number of
throu h holes therethrouch that pcnctratc hctwccn the first
anal second dust collecting chambers 7 aml 8

As shown in FIG. 7, the opemng part 9« may be prov«led
in part of. lhe parhlion wall 9. As shown in FIGS. 8 and 9,
a rib 11 having an adequate length may be formed so as to
divide the secnnd dust collecting chamber 8 into a portion ga
whcrc thc opening part 9a is provirlcd and a portion 8b
whcrc thc opcnin part 9a is not provirlcd. This is prcfcrablc
because il prevents backflow of the dust thai has entereai,
over lhe nb 11, lhe pornon gb where the opening part 9a is
not provided.

When the opening pari 9a is formed in part of the partition
wall 9 as shown in FIGS. 7 aml 8, it is preferable to arran e
the opening part 9a away from the connection pipe 3 as
shown in l1G 10, because this prevents backflnw nf the dust
collected in the second dust collecting chamber 8 when a

high position such as the surface of a wall is cleaned.
As shown in Fl(i 11(a), in the suction air guide 20

provided in the cyclone dust collecting part 5, slirling parts
20a and 20b niay bc formed so that thc connection pipe 3 is
held rotatably and hermetically. This makes thc cyclone dust
collecting part 5 rotatable about ihe connecuon pipe 3. That
ia, il ia possible to retreat ihe cyclone dust collecting part 5
into the desired position according to the place to he cleanerl,
for example near a avail, in a narrow space, etc 'I'his
enhances the nperability of the vacuum cleaner

An opening 3b is formed in the connection pipe 3, and a
suction air passage 20c is formed around the outside of the
connection pipe 3. Thus, as shown in FIG. 11(b), irrcspcctivc
of thc positions of the opening 3b anil thc flow-in port Sa,
thc suction air is sucked into thc cyclone (lust coflccting pari
5 through lhe sucnon air passage 20c. The aucuon air uide
20 may be provided with a stopper that engages with the
connection pipe 3 so as to restrict the rotation angle nf the
cyclone dust cnllecting part 5

In FIGS. 2 aml 3 descnhed earlier, a couphng pipe 1Ub,
which is integral ivith the couplin member 10, has the encl
surface 10c thereof closed and is put into the cyclone dust
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collecnng part 5. In the outer penpheral surface of the
coupling pipe 10h, an exhaust port Sh, through which the
suction air is exhausted from the cyclone rlust collecting part
5, is formed in a position lower than the floiv-in port 5u As
shown in FIG 12, thc exhaust port Sb is formed as mesh
bavin a large number of throu h holes.

The mesh is formed out of a resin such as a nylon-based
resin aiul is lixed to the coupling pipe lflb by double
molding, by heat fusion, or w&th adhesive in such a way as
not to leave surface irregulanties at the boundaries lfld and
lfle. If there are surface irregularities there, dust is caught
thereby and prompts clogging of thc exhaust port 5b.

Altcrnativcly, as shown in FIG. 13, thc mesh may be
formed into a lint tube lflf, which is then detachably fitte
Lo the coupling p&pe lflb by screw engagement, with a

bayonet, w&th a clamp, or by another means. This is further
preferable because it makes the repair anil cleaning of the
mesh easy.

The mesh of the exhaust port 56 is as fine as or Liner than
thc mesh of thc partition wail 9 so that the coarse parncles zo

of dust collcctcd in the first dust collecting chamber 7 do not
cvadc through thc exhaust port Sb. Fine particles of dust arc
collected in Lhe second dust collecung chamber 8, which is
arranged ouaside Lhe suction air passage away from the
exhaust port 56, and are thereby prevented fmm evading
through the exhaust port 5h 'I'he exhaust port 5h may be
formed by molding the coupling pipe lflh or thc lint tube lflf
in the shape of a rirl so as to form a large number of throu h
holes that pcnetratc bctwccn the inside of thc coupling pipe

&c
106 and Lhe lirst dust collect&ng chamber 7.

As shown in FIG 14, a pressure sensor 15 for detectin ~

Lhe pressure difference between inside the couplin ~ p&pe 106
and inside the hrst dust collecting chamber 7 may be
provided 'I'his makes it possible to rletect the clogging of the
exhaust port 5b. When thc prcssure sensor 15 rlctccts a
prcrlctcrmincrl prcssure difi'crcncc, the clcctric blower lu
(see FIG. I) &s stopped, and the user &s prompted Lo clean the
exhaust port Sh. It is iurther pre/arable to provide a pressure
d&lference warn&ng means such as a lamp or an mdicahng
means for giv&ng a warning of the predetermined pressure
difference on detect&on thereof. 'I'his makes it easier for the
user to rccognizc thc clogging of the exhaust port 5h

In thc cyclone dust collcctin part 5 structured as
described above, thc suction air introduced throu h the as
flow-m port Sn passes through &he lirst dust collectin ~

chamber 7 in the form of a whirling stream, and meanwhile
dust is separated therefrom. Fine particles of the dust pass
through the opening part 9&& and are collected in the second
dust coflecting chamber 8 ('oarse particles are collected &n

thc first dust collcctin chamber 7. Thc suction air having
rlust rcmovcrl thcrcfrom passes through thc first dust col-
lecung chamber 7, a&ui &s then sucked through the exhaust
port 5/& into Lhe electnc blower Ir& (see FIG. 1).

Thus, the sucuon air passage ms&de the cyclone dust
collecting part 5 consists of the flow-in port Sn, the first dust
collecting chamber 7, anil the exhaust port 5h 'I'hat is, the
first dust collcctin chamber 7 for accommodating dust is
arran ed within thc suction air passage. This helps nnnia-
turizc the cyclone rlust collecting part 5. On the other hand, re
Lhe second dust collecung chamber 8 is arranged outside the
suchon air passage. This prevents the line parhcles of dust
that are collected in the second dust collecting chamber 8
from flowing back into the suction air passage anil evading
through the cyclone rlust collecting part 5. as

Moreover, as shown in I'lil 15, the cyclone dust collect-
ing part 5 is so structured that the first and second dust

collect&ng chambers 7 and 8 are integrally detachable by
means of a coupling part 5e realizerl by screw engagement,
with a bayonet, with a clamp, or by another means As
shown in I'IG. 16 or 17, the first and second rlust collecting
chambers 7 and 8 arc further scparablc by means of a
couplin part 5f realized by screw cngagemcnt, with a
bayonet, with a clamp, or by another means Furthermore, as
shown in FIG. 18, Lhe sera&nd dust collecting chamber 8 may
be so structured that a lid flc at its lid is openable by means
of a coupling part 5/r realized by screiv engagement, with a

bayonet, with a clamp, or by another means
Thus, since fine particles of dust are collected in Lhc

second dust collecting chamber 8, it is possible to detach Lhc

first and second dust collecting chambers 7 and 8 integrally
from the vacuum cleaner, anti then separate the lira& an&i

seconal dust collechng chambers 7 and 8 from each other
above a trash can or the like. 'I'his makes it easy to move the
vacuum cleaner around, and also helps prevent fine particles
of rlust from rising and making thc surroundings dirty.
Morcovcr, it is easy to perform cleaning using water or thc
like Furthermore, thc openablc hd gc makes the disposal of
reiuse easier.

In FIG. 15, the couphng member 10 and Lhe coupling p&pe

IUb, anrf the coupling p&pe 1Ub anil the sucuon a&r guide 20,
are detachably coupled together by means of a taper-taper
joint. Alternatively, as shoivn in I'IG 16, the coupling pipe
lflb and thc suction air guirlc 20 may bc formed inta rally.

As shown in FIG. 19, part or thc whole of thc first and
second dust collecting chambers 7 and 8 may bc formed out
of a transparent or semitransparent member 12a and 12k
This permits the amount of. dust collected in the iirst an&i

second dust coflecting chambers 7 and 8 to be visually
checked, and thus makes it easier to recognize when to
d&sposc of refuse. It is preferable to form thc transparent
mcmbcrs 12a and 126 out of glass, bccausc then they arc
resistant to scratches and continue to offcr ood vicwability
ior an extended penod.

FIGS. 2U(u), 20(b), anil ZU(r:) are a sect&onal v&ew as seen
irom above, a sectional view as seen irom the s&rie, and a

side view of the exhaust port Sh of the cyclone dust
collect&ng part 5 of the vacuum cleaner of a seconrl embodi-
ment. In other respects, thc structure here is thc same as in
thc first cmbodimcnt. In this embodiment, thc coupling pipe
lflb has iLs end surface 101 open, a&ui iuncuons as an outer
cyhn&ier into wh&ch an inner cylinder 16 &s slidably lined.

Insxie the coupl&ng pipe IUk a cross-shaped spnng sup-
port 10/& is formed. I let&veen the spring support iflh and the
bottom surface )6» of the inner cylinder 16, a compressed
spnng 17 is provided that loads the inner cylmder 16 with a
force that tends to press it downward In thc outer pcriphcral
surface of thc inner cylinder 16 is provirlcd an exhaust port
Sb s&m&lar to that shown in FIG. 12.

The suction a&r flows through the exhaust port Sh into the
inner cylinder 16 as &mica&ed by arrow B, anti is sucked
through the coupling pipe iflh into the electric blower In
(see I'IG I). As shoivn in I I(i 21(a), when refuse 19
attaches to and clogs the exhaust port Sb, thc vacuum
prcssure of thc cicctric blower I» sucks thc inner cylinder 16
in as indicated by arrovv C. As a result, as shown in FIG.
21(b), the inner cyliniler 16 retracts into the coupling p&pe

lflb (outer cyhnder), and the exhaust port 56 is covered by
the coupling pipe lflk Meanwhile, the end surface Iflfot the
coupling pipe 10/& scrapes the refuse 19 off

Inside the inner cvl&nder 16, a switch member (not shown)
for detecting the movement of the inner cylinder 16 is
provided. When the inner cylinder 16 moves, it turns the
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sw&lch member on so that a warn&ng &s given of the clog nn ~

of the exhaust port 5b by a clogging warning means such as
f&y lighting an I.LII or d&splayu&g an inrlication on a hqu&d
crystal display panel

Warned of thc clogging of the exhaust port Sb by thc
clog ing warning means, the user stops thc electric blower
fn and cleans the exhaust port 5b. 5&nce the refuse 19 is
scraped ofi: by lhe movemenl of the inner cylinder 16, it is
also possible to stop the electnc blower fn lemporanly as
soon as the sw&tch member is turned on, so that the exhaust
port 5b is exposed by the resilience of the compressed spnng
17, and then immcdiatcly restart the clcctric blower la.

As in FIG 14 dcscribcrl earlier, a prcssure sensor 15 may
bc provirlcd bctwccn the coupling pipe 10b and the first dust
collecung chamber 7. When the exhaust port Sb is clo ed
and the inner cylinder 16 retrac&s into the couphng p&pe 10b,
the pressure sensor 15 rletects a predetermined pressure
difference I fere, it is also possible to stop the electric bio&ver
ln (see I'IG. I) and then restart it a predetermined t&me

thcrc after. zn

Now, the exhaust port 5b has bccn cleaned as a result of
thc rcfusc 19 attached to thc exhaust port Sb being scrapcrl
ofi: by Ihe end surface 1(lf of lhe coupling pipe lfib, and the
inner cylinder 16 has returned to its orig&nal pos&hon under
the resilience of the compresserl spring 17 as a result of the
electric blmver ln heing stopped Vhns, it is possible to
restart thc ckctric blower la. If thc rcslartin of the clcctric
bfo&vcr lu is attcmptcrl scvcral times within a prcdctcrmincd
time and ncvcrthclcss thc prcssure diffcrencc docs not drop,

&n
lhe exhaust port Sb may be reco m&zed as &nsuiliciently
cleaned so that the electnc blower lr»s stopped but nol
restarted.

I'IG 22 is a perspective view of the cyclone dust cnllect-
ing part 5 of the vacuum cleaner of a thirrl embodiment I'or
convcnicnce's sake, such mcmbcrs as find their counterparts
in the first cmbodimcnt shown in FIG. 2 arc idcntifierl with
the same reference numerals. In other respects, the structure
here is the same as in the Iirst embodiment. In this
embod&ment, the cyclone dual collecun ~ part 5 &s arranged
suf&stantially parallel to the connectinn pipe 3, and the
connectinn pipe 3 is bent and coupled to the cyclone dust
collecting part 5. Thc bent portion functions as a handle 3n
that is held by thc user during clcanin .

With this structure, not only the same cffccts as in thc hrst as
and second embodiments are ach&eved, but it &s also possible
lo reduce the space occup&ed by &he handle 10n (see FIG 1).
'I'hus, it is possible to miniaturize the vacuum cleaner and
enhance the operab&lity thereof

I'IG 23 is a perspective view of the cyclone dust cnllect- sn
in part 5 anil thc handle portion of the vacuum cleaner of
a fourth cmbodimcnt For convcnicnce's sake, such mcm-
bcrs as fin&i their counterparts in Ihc first cmborliment shown
&n FIG. 2 are &dentilied with the same reference numerals In
other respects, the structure here m the same as m the lirst
embodiment. In this embnrli ment, the ban&lie 10n held by the
user is formed integrally with the suction air guide 20 nf the
cyclone &lust collecting part 5.

Moreover, the coupling pipe 10b put into the cyclnne dust
collectin part 5 is connected, through a coupling part 10, to rc
a suction hose 2 (scc FIG. 1) so that thc suction air is
introduced into thc clcctric blower lm In Ihc vacuum clcancr
structured in lh&s way also, it &s posy&ble lo structure the
cyclone dust m&fleet&ng part 5 &n the same manner as in the
lirst aml second embodimenbs and thereby achieve the same as
effects. As shown m I'IG 24, the coupling pipe 10b and Ihe
suction air guide 20 may be formed integrally

FIG 25 is a d&agram schematically showing lhe vacuum
cleaner of a fifth embodiment. I or convemence*s sake, such
members as find their counterparts in the first embodiment
shown in FIG 2 are identified with the same reference
numerals. In this cmbodimcnt, thc couplin pipe 10b
coupled to thc cyclone &lust collcctin part 5 is directly
coupled to Ihe body 1, thai is, the vacuum cleaner as a whole
&s structurerf as a vacuum cleaner of a so-called upnght type.
The handle 10a held f&y the user during cleaning is formerl

integrally with the body l. In the vacuum cleaner structurerl
in th&s way alan, it is possible to structure the cyclnne dust
collecting part 5 in the san&e manner as in thc flrsl and
second embodiments, and thereby achicvc thc same cflccls.

ff&f fyff ffly(IAI. A VVI.I('Alii l .I'1Y

As descmbed above, according to lhe present invention,
by arranging a dust collecting chamber for collecting dust
within a suction air passage, it is poss&ble to miniaturize a
cyclone dust collcctin part anil thcrcby cnhancc thc oper-
ability of a vacuun& cleaner.

Morcovcr, accordin to the present invention, by arran-
&ng a lira& aml a second dual collecung chamber inside a
cyclone dust collecun ~ part with a parution wall, having
mesh or the lire, phiced between them, il &s possible lo
separate dust according to particle size or weight. 'I'his

makes it possible to prevent hne particles of &lust from being
cxposcd on a surface when thc first &lust collcctin ~ chamber
is dctachcd from thr cyclone dust collecting part. Thus, it is
poss&ble to prevent line particles of dust from ns&ng when
refuse is imposed ol:.

Moreover, accord&n ~ lo the present &nvenuon, arrang&ng a

first dust collecting chamber inside a suction air passage
helps miniaturize a cyclone dust collecting part, anti arrang-
in a second dust collcctin chamber outside helps prevent
thc &lust collected in thc second dust collecting chamber
from flowing back into thc suction air passage and cvadin
through an exhaust port.

Moreover, secor&hn ~ to the present invennon, a lirst and
a seconrf dust collect&ng chamber can be detached integrally,
and the tirst and second dust collectmg chambers can be
separated frnm each other abnve a trash can or the like 'I'his

makes it easy to move arounrl a vacuum clcancr, and in
addition helps prevent the fine particles of dust collected in
the secoml dust collecting chamber from ris&ng up an&f

mafnng Ihe surround&ngs dirty. Moreover, it &s easy to
perff&rm clean&ng using water or the like. Moreover, by
form&ng part or the whole of the first and seconrl dust
collecting chambers out of a transparent member, it is
possible to visually check the amount of dust. This makes it
easy to recognize when to dispose of rcfusc.

Morcovcr, accordin to thc present invention, a valve is
prov&ded that closes an flow-m port when sucuon a&r is not
flowing. This preven&s backfiow and release of: dust through
a connection pipe as &vhen a vacuum cleaner is stored away

Moreover, according to the present inventinn, a pressure
sensor that detects the pressure difference between on the
upstream and downstrcan& sides of an exhaust port of a
cyclones dust collcctin part, or an inner cylinder that is
slidable under the suction force of an clcctric blower is
provided. Th&s makes &I easy lo detect clogging of: the
exhaust purl.

Moreover, accordmg lo Ihe present invenuon, when an
open&ng part &s formed in part of a paruuon wall, the opening
part ts arranged on lhe s&de of: a connecuon p&pe opposne lo
a finer surface This prevents backflow of dust through the
opening part when a high posit&on such as the surface of a
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wall is cleaned, anni thus helps enhance the operability of a

vacuum cleaner.
Moreover, according to the present invention, a cnnnec-

tion pipe is bent so as to functinn as a hanrlle held by the user
during ch This helps reduce the space occupied by the
harnlle. In this way, it ia possible to miniaturize a vacuum
clcancr and cnhancc thc opcraliility thcrcof.

What is claimcrl is:
I A vacuum cleaner comprising a suction port body

having a suction port, an electric blower for generating io
suciion air, a connection pipe connected lo lhe suction port
body, and a cyclone type dust collecting part, disposed
bctwccn thc suction port body and the electric blower, for
separatmg dust by forming the introducerl sucnon air into a
whirling stream and collecung the separated dust in a dust

i
collectmg chamber arranged in a suction air passe e,

wherein a sucnon air guitie is provided that comprises a

cyhrnlwcal pornon substannally cylindrical in shape
which is litted on a top portion of the dust collectin ~

chamber and which has an exhaust portion formed so as
to protrude from a center of a ceiling surface thereof
into thc dust collecting chamber, said exhaust portion
lacing arran crl substantially pcrpcnrlicularly to thc
flow-in pornon and a lilter is provided in an exhaust
port formed in a penpheral surface of the exhaust
portion, a connecting portion connected lo the connec-
tion pipe, and a flow-in pnrtion that couples the cyhn-
drical portion anal the connecting portion together so as
to permit dust to be introduccrl tangentially to thc dust
collecting chamber

2. A vacuum cleaner compnsing a suction port body
having a suction port, an eleclnc blower for generalin ~

suclion air, a connection pipe connecled lo the suclion port
iiody, and a cyclone type dust collecting part, disposed
iietiveen the suction port body and the electric blower, for
forniing the suction air introduced through a flow-in port
into a whirling stream so as to separate dust and then
discharging the sucuon air through an exhaust port,

wherein thc cyclone type dust collecting part has a hrst
tlust collecting chamber and a second dust collecting so
chamber, both cylintlrical in shape, for accommodatin ~

the separated dust, the lin l and second dust collectin ~

chambers being arrangerl sirle by side along an axis
thereof and separated from each other by a partition
wall having an opening part formed therein.

3. A vacuum clcancr as claimed in claim 2,
ivherein a suction air guirle is provided that immprises a

cylindrical portion substantially cylindrical in shape
which is titted on a top portion of the first dust
collecting chamber and which has an exhaust portion so
formed so as to protrude irom a cenler of a cedin ~

surface thereof into the lirst dust collecting chamber, a

connoting portion that is connected to the connection
pipe, and a flow-in portion that couples the cylindrical
portion anal the connecting pnrtion together so as to
permit dust to bc introduced tangentially to the hrst
dust collecting chamber

4. A vacuum cleaner as claimed in claim 3,
wherein thc first dust collecting chamber is arranged

within a suction air passage of thc cyclone type dust in
collecting part, and the second dust collecting chamber

arranged outside the suction air passage of the
cyclone type dust collecting part.

5 A vacuum cleaner as claimed in claim 3,
wherein the lirsl anni second dust collecting chambers are as

arranged.so as to be detachable from the cyclone type
dust collecting part

6 A vacuum cleaner as claimed in claim 3,
wherein at least part of thc first anil scconrl dust collecting

chambers is formed out of a transparent member that
permits an inside to be viewed from outsirle.

7 A vacuum cleaner as claimed in claim 3,
whcrcin a valve for closing thc flow-in port when thc

electnc blower is al rest is provided
5 A vacuum cleaner as claimed in claim 3,
wherein the exhaust portion is arranged substantially

perpendicularly to the flow-in pornon, and a lilter ia
provided in the exhaust port formed in a penpheral
surface of the exhaust portion.

9 A vacuum cleaner as claimed m claim 3,
wherein the exhaust port is provided in a cylindrical

surface ot'n inner cylinder that is slidable insirle an
outer cylinder that is provided so as to protrude into the
first dust collcctin chamber, and, when thc exhaust
port is cio ged, thc exhaust port is covcrcd by the outcr
cylinder under a sucnon force of lhe electnc blower.

IO. A vacuum cleaner as claimed in claim 3,
whcrcin a pressure sensor for rlctecting a prcssure diflcr-

ence between in a sucnon air passage of the cyclone
type ilust collecnn ~ part anal in an exhaust passage for
the suction air exhausted through the exhaust port is
provided.

11. A vacuum cleaner as claimed in claim 3,
wherein the cyclone type dust mllecting pan is arranged

substantially parallel to the connection pipe anal on a
side ot'he connection pipe oppnsite to a floor surface,
and thc openin part is provitlcd away from thc con-
ncctin pipe.

12. A vacuum cleaner as claimeil in claim 3,
wherein thc cyclone type dust collecting part is arranged

substantiaily parallel to the connecting pipe, and part of
the connection pipe ts bent so as to form a hancile part
to be held bv a user dunng cleaning.

13 A vacuum cleaner as claimed in claim 3,
wherein the electric blower anal the cyclone type dust

collecting part are so arranged aa lo communicate with
each other through a flexible communicating pipe

14. The vacuum cleaner as claimed in claim 2,
wherein, at the opening part of the partition wall, a rib is

formed so as to prevent backtlow to the rlust collected
in the second dust collecting chamber

15. Thc vacuum cleaner as claimed in claim 2,
wherein the first and second dust mllecting chambers are

separable frnm each other
16. Thc vacuum cleaner as claimed in claim 2,
wherein a bottom part of the second dust cnllecting

chamber is formed into an opcnablc lid.
17. A vacuum cicancr compnsing a suction port body

having a suction port, an elcctnc blower for gcncratin
suction air, a conneciion pipe connected to the sucnon port
body, and a cyclone type dust collecting part, disposed
between the suction port body and the electric blower, for
separating dust by forming the introduced suction air into a
whirling stream and collecting thc scparatcrl dust in a dust
collecting chaniber arran ed in a suction air passage, said
cyclone type dust collecting part being arrangctl substan-
tially parallel to lhe connection pipe, anni part of the con-
nection pipe being bent so as to form a hantfle part that runs
along a peripheral surface of the cyclone type dust cnllecting
part with a gap secured inbetween that permits insertion of
fingers of a user,

wherein a suction air guide is provided that cnmprises a
cylindrical portion substantially cylindrical in shape
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which is litted on a top portion of the dust collectin ~

chamber and which has an exhaust portion formed so as
to protrude from a center of a ceiling surface thereof
into the dust collecting chamber, a connecting portion
conncctcrl to the connection pipe, and a flow-in portion
that couples thc cylindrical portion and thc connecting
portion together so as to permit dust to be introduced
tangentially to the dust collecung chamber.

lg. A vacuum cleaner cnmprising a suction port body
having a suction port, an electric blower for generating
suction air, a connection pipe connected tn the suction port
body, and a cyclone type dust collecting part, disposed
bctwccn the suction port hotly and the electric blower, for
separaung dust by forming the introduced sucuon air into a

whirlmg stream anil collecung the separated dust in a dust
collectin chamber arranged in a suction air passage, said

electnc blower aml said cyclone type dust collecung part
bein arran cd as to communicate with each other throu h
a ilcxiblc conimunicating pipe,

wherein a suction air guirlc is provirlcd that comprises a
cylinilmcal poruon substanually cyhndncal in shape
which is fitted on a top portion of the dust cnllecting
chamber aml which has an exhaust poruon formed so as
tn protrude from a center of a ceiling surface thereof
into thc dust collecting chamber, a conncctin portion
connected to the connection pipe, and a flow-in pnrtion
that couples thc cylindrical portion and thc connecting
portion together so as to permit dust to be introduced
tangentially to thc rlust collcctin chamber.
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