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BACKGROUND OF THE INVENTION
N The present lnventlon relates to a cleaher hose for use
with an electric _cleaﬁer:-in a .cbnnected state therewitﬁ.
Particularly, the present invention relates to a cleaner hose
with reinforcing wires, in which réinforcing metal wires are
spirally wound inside a pipe wall formed of a synthetic resin
material. |
As the structure of such a conventional cleaner hose
for use with an electric cleaner, generally known is such a
structure that a pipe wall is formed into a spirally corrugated
shape and-a'reinforcing metal wire.is enclosed in the inside of
the protrusion of the corrugated shape of the pipe wall as it
is in the bared state, or the reinforcing ﬁetal wire is
disposed on the inner circumferential side of the protrusion of
the corrugated shape of the pipe wall as it is in the resin-
coated state.

With respect to recent electric cleaners, it has been

coming a mainstream to have a function to clean effectively not

only by turning a power supply of an electric cleaher body C
ON-OFF to suck air, but also by attaching a motor and a-rotary
brush to a suction nozzle head N attached to the forward end of
an operatibn pipe P so that the rotary brush is made to rétate
suitabiy to an object to be cleaned éuch as a floof;'a carpet

or the like, .or the height of the brush from the floor is



‘with neiﬂfo ci '{eﬁ;_in whi ch feinfofcing'netal'wirES_are . o o
spi'ral ‘a pipe wall fornmed of a synthetic resin = o
mat er i | n ‘ As the structure of such a conventional cleaner
hose with an electric cleaner, generally known is such a

structure that a pipe wall is formed into a spirally corrugated. :
shape and a reinforcing netal wire is enclosed in-the inside of the
protrusi on of the corrugated shape of the pipe wall as it - is in the
bared st at echapgpdeapdi AJpstRY Suidpblivre @Ss shpyn in digyoded on the inner

circunferential side of the prqtrusion of ,tﬂe corruggted shape of
the pipe wall as. i t Therpfiorge fBsi9fder to cope with an electric cleaner

‘having such a function as mentioned above, it is required also

for a cleaner hose to have not only a function of simply
5 turning the power supplj of the cleaner body C.ON;OFF but also
a function by which an ON-OFF operation for the rotary brush
motor installed in the suction nozzle head N on the forward end
of the operation pipe can be performed at a handling portion of
the operation pipe P. In the structure of a hose H, therefore,
10 as shown in Fig. 8, a coated wire 40 is Qound spirally with
double pitches inside a pipe wall 10. In the coated wire 40,
a reinforcing wire 20 for reinforcing the hose to maintain its
shape and also for acting as a current conducting wire for
performing an ON-OFF operation for the power supply of the
15 cleaner body C and a power conducing wire 30 disposed
separately from and parallelly with the ieinforcing wire 20 are

coated integrally but insulated from each other.
However, in such a cleaner hose in which the power
conducting wire 30 is provided in the hose separately from the
20 réinforcing wire 20, not only there is a problem that the total
weight of the hose becomes heavy, but also there is a danger
that the power conducting wire 30 cannot stand a long term use

to be broken off at last.

25 SUMMARY OF THE INVENTION

It is therefore an object of the present invention to



coat ed state o S VVth respect to recent eIectrlc cl eaners, ’it]*fh

‘has been . . ~coming a mai nstreamto have a function to clean

effectively not 20 - only by turning a pomer supply of an electric

cl eaner body C ' - ON-OFF to suck air, but also by attaching a notor

and a rotary  brush to a suction nozzle head N attached to the _
forward end of - an operatlon plpe P so that ‘the rotary brush is nade
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hose H and to provide a hose for an electric cleaner having a .
rotary brush in a suction nozzle head, in which not only power
‘can be conducted to the suction nozzle head, but elso the

5 property of maintaining the_shape of the hose is superior, the
total weight of the hose is 1ighter'£han the above-mentioned
conventional hose having a power conducting wire separaﬁely,.it
can be used with lese fatigue; and the fear of disconnection of
the wires is extremely less even for a long term use.

10 A cleaner hose according to the present invention does
.not use a power conducting wire, but uses a reinforcing wire
made of a hard steel wire also as a power line, and has a
structure where only four reinforcing hard steel wires are used
and wound spirally at predetermined intervals inside a pipe
15 wall.

In carrying out this hose, there are two cases. That
is, each of the reinforcing hard steel wires is used as a bared
wire in one case, while it is used as a coated wire coated with
synthetic resin in the other case. 1In addition, the pipe wall

20 may be formed of a synthetic resin tube, or may be formed by
winding-a synthetic resin tape spirally. This pipe wall is not
limited to that which has a single layer, but it may be formed
to have a structure having inner and outer layers. In the case
of such a structure having inner and outer layers, a

25 reinforcing tﬁreads may be disposed between the layers. In

addition, when the layers are formed by winding tapes, an under
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2 .« changed and adj usted suitably, as shown in Fig. 5.
Therefore,-in.order to cope with an electric cl eaner ~ having’ such a
function-as nentioned above, it is required al so - for a cleaner hose-
to have not only a function of - simply 5 turning the power supply of
t he cl eaner body C ONOFF but also - . a function by which an_CN—CFF
operatlon for the rotary brush o '

wound tape and an upperlwound tape may be wound spirally while

their pitches are dlsplaced from each other by half pitch. 1In
'addition, in the case of such a structure having the inner and
outer layers, the inner and outer layers may.be.bonded only at

5 outer circumferential poitions of the reinfdfcing wires, and
the portions where the reinforcing wires do not exist are not
necessary to be bonded. Further, when the pipe wall has the

inner .and ‘outer layers, the reinforcing wires or the
"reinforcing resin-coated wires (coated wires) may be disposed

10 between the layers.

Since the cleaner hose according to the present
invenﬁion has such a structure as mentioned above, when it is
to be used as an electric clegner hose, connection pipes are
connected to the opposite ends of the hose. Then, the

15 connection pipe on one end is plugged into a suction pipe of a
cleaner body and at the same time an electric connector is
plugged in, while the connection pipe on the other end is
plugged into a plug-in pipe of an operation pipe and at the
same time an electric connector is plugged in.

20 | In this way, the cleaner hose according to the present
invention is connected between the_electric cleaner body and
the opération pipe through the connection pipes on the opposite
sides,.so that a continuoué'air path is formed betwéén the
electric cleaner body and the suction nozzle head, an ON-OFF

25 power supplf circuit of the cleaner bodf is constituted by the
two of'the reinforcing hard steel wires, and at the same time
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not or |nstalled in the suction nozzle head N on the forward end. 3,-._~_of
the operation pipe can be perforned at a handling portion of _V-Q:T.the*
operation pipe P. In the structure of a hose H therefore, 10 '~ .as shown
in Fig. 8 a coated wire 40 i s wound spirally with: ~doubl e pi tches
inside a pipe wall 10." In the coated wire 40, - areinforcing wire 20
for reinforcing the hose to maintain its - shape and al so for ‘acting
as a current conductin orn1n an CN—CFF operation for

the poner sdpbRy <8R AEn84EE108 path hetviin, & BOMAY SHDBONOPE ThmcianEr
Fel nf or ci ng *eide S afe motSE" Trciled TR oRaE EpY idans rPonttods
ot her. constituted by the other two of the reinforcing hard steel
wires. Then, an operation switch df the operatidn pipe is
5 operated to perform an ON-OFF operation for the hozile—side

motor so as'to suck dust from a nozzle of the suction nozzle

head while a brush is rotated to thereby perform cleaning

operation.
BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a partially cut-out front view illustrating

a first embodiment;
Fig. 2 is an expanded sectional view of a pipe wall
portion in the embodiment;
Fig. 3 is an exploded explanatory sectional view of the
15 pipe wall;
. Fig. 4 is an intermediate omitted front view

illustrating the state where connection pipes are coupled; .

Fig. 5 is a side view illustrating the state where the
hose is connected to an electric cleaner;
20 Fig. 6 is a comparison diagram of length of reinforcing.
wires; |
Fig. 7 is a paitially cut-out front view of a pipe wall
portion showing another embodiment; and

Fig. 8 is a partially cut-out front view of a pipe wall

This Sheet. Has Been Replaced - 5 -




However; i'n such a cleaner hose in which the power conductlng wire
30°is provided in the-hose separately fromthe 20 . reinforcing wire 20,
not only there is a problemthat the total . weight of the hose
becomes heavy, but also there'is a danger “that the power conductlng
wire 30 cannot stand a‘long term use to be broken off at |ast.

25 : SUMVARY OF THE INVENTICN It is

t herefore an ob£ect of the present inyention to
por ion showing a conventional structure.

DETAILED'DESCRIPTION OF THE INVENTION
Preferred embodiments of the present inyention will be
described below with reference to the dfawings.

5 Of the drawings, Figs. 1 to 4 are diagrams.illustrating
a first embodiment of the present invention. Fig. 1 shows the
partially broken appearance of a hose H, Fig. 2 shows, in

- enlargement, the sectional shape of a pipe wall portion, Fig.
3 shows, . in én exploded state, materials constituting the hose
10 H, and Fig. 4 shows the state where Eonnection pipes are
connected to thé opposite ends. 1In the hose H, a pipe wall 1
having a spirally corrugated shape is formed by use of a
material, for example, such as soft polyvinyl chloride (PVC),
polyethylené (PE), polypropylene (PP), or any other synthetic
15 resin material, or a material in which ;ubber is mixed with any
one of above-mentioned materials. The pipe wall 1 has inner
and outer layers constituted by an inner layer 3 and an outer
layer 4, and twenty to thirty reinforcing threads 5 of nylon
fibers, cotton fibers or other materials are disposed between
20 these inner and outer layers 3 and 4, arranged side by side in
the circumferential direction of the hose,land extended along

the axial direction of the hose.
In the inner side of the protrusion of the corrugation
in this pipe wall 1, four coated wires 2A are disposed at

25 predetermined intervals w and wound spirally while keeping the
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sol ve the foregO|ng problens bel onging to such a conventlonal

hose H'and to provide a hose for an electric cleaner having a

rotary brush in a suction nozzl e head, in whi ch not only power . _can
be conducted to the suction nozzle head “but also the 5° property of
mai nt ai ni ng the shape of the hose is superior, the . total weight of

t he hose js'ligh;er t han t he above-nenti oned
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intervél E_between'adjécent_ones of thé'ﬁindings. lIn-thosé
coated wires 2A, steel wires, piano wires, 6r'other hard wires
obtained by giving corrosion-preventive plating to the above-
mentioned wires (those wires will be hereinafter referred to as
"hard steel wires") are used as cores, and the outer
circumferential surfaces of those core hard steel wires are
coated with synthetic resin such as semihard PVC or the like,
or material obtained by, for ekample, hixing conductive calcium
carbonate with synthetic resin. These coated wires 2A and the
pipe wall 1 are bonded with each other by using a bonding
agent. The inner and outer layers 3 and 4 of the pipe wéll 1
are bonded in such a manner that the inner and outer layers are
bonded with a bonding agent only at outer circumferential
portions (protrusions) over each of the coated wires 2A while
other portions (recess portions) between adjacent ones of the
coated wires 2A are not bonded to thereby provide a non-bonded
state with slight spaces S so that the inner and outer layefs
3 and 4 can be freély flexibly transformed.

As shown in an exploded stéte in Fig. 3, in the hose H
shown in this embodiment, a set G of the four coated wires 2a
where the reinforcing wires 2 are coated with resin are
disposed side by side at predetermined. intervals w and
spirally wound while keeping the predetermined interval w
between adjacent ones of the windings. A first tape 3a having
a width wider than the distance over five coated wires in the:

axial direction of the pipe wall is wound spirally while with
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conventi.onal hose having a power conducting wire separately, it -~ = can -
be used with | ess fatigue, and the fear of .di sconnection of the
wires is extrenely less even for a.long termuse.” .10 A cl eaner-
hose according to the present invention does -~ . hot use a power -
conducting wire, but ‘uses a reinforcing wire made of a hard st eel
wre also as a power |line, and has a structure-where only four

o et o1 el PR AR o255 dFffied soneo Oy "B R o the
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wires in a manner such that ‘the opposite side-edggs of the tape
3a_are positioned on the upper-éurface of evefy fifth wire,
5 and, at the same time}'one side edge of the tape 3a is laid on
- an adjacent side edge of a precedingly wound portion of the
taipe 3a so as to be bonded thereto by a boﬁding age.nt as
indicated by_arrows a and b. Thus, the inner layer 3 is formed

by the tape 3a sequentially.
10 | For example} twenty six réinforcing threads 5 of nylon
are disposed in the axial direction of the hose or disposed so
as to be across each other. Then, a second tape 4a having a
width wider than the distance over five coated wires 2A
similarly tb the first tape 3a is wound spirally while applying
15 a bonding agent to the outer circumferential surface of the
first tape 3 with the reinforcing threads 5 only at portions
corresponding to the outer circumferential portions of the
coated wires 2A, so that the second tape 4a is bonded with the
first tape 3a, and, at the same time, the side edges of the
20 second tape 4a adjacent to each other are laid on and bonded
with each other as indicated by the arrows ¢ and d to thereby
form the outer layer 4. 1In this case, fhe second tape 4a is
wound while being shifted widthwise by half pitch relative to
the first tape 3a, that is, by a distance over two coated
25 wires. Further, in Fig. 2, the reference numerals 3b and 4b

designate the overlapped connected portions of the first and

—_—
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wire in:one case, while it is used as .a coated wire coated with

synthetic resin in the other case: In addition, the pipe wall 20° my
be formed of a synthetic resin tube, or may be formed by wi nding a
synthetic resin tape spirally. This plpe wal | is not . ‘linted to
that which has. a single layer, but it may be formed " to have a
structure having inner and outer layers. In the case of such a
structure havin i nner _ and . outer | ayers, rei nforcin

threads may SE&°8s55pes @émé'@'n‘ltahe neéy&%l‘ﬁ%%y Alth°“£iﬁ|tt}¥%rfmﬂ%'er?f%e

| ayers are fornmed by w nding tapes
y secon gépes 3a ang

an émq;%e relnforc.mg threads 5 are
illustrated so as to have c0rrugated shapes in Fig. 3 in order
'to'facilitate.understanding,.it can be undeiStood easilylthat

5 flat belt-like tapes and straight threads are used ordinarily.

Connection pipes 6 and 7 formed separately are attached
to the oppqsite ends of the thus formed hose H as shown in Fig.
4. At the same time, two pairs of reinforcing wires 2... are
connected to their connectors 6a'and 7a to thereby form two '

10 electric circuits between these connectors 6a and 7a.

In the cleaner hose with the connection pipes 6 and 7
at its opposite ends, the connection pipe.7 on its one end is
plugged into a suction pipe E of én electric cleaner body C
while the connection pipe 6 on its other side is plugged into

15 “a suétion pipe D on the top end of an operation pipe P so that
an air suction path, an electric circuit for operating the
cleaner body C, and another electric circuit for driving a
motor provided in a suction nozzle head N provided on the
forward end of the operation pipe P are formed between the

20 cleaner body C and the operation pipe P.

Fig. 6 is an explanatory development view for comparing
the length of one spiral lap between the reinforcing wire 2
according to the present invention and the reinforcing wire 20
in the conventional hose shown in Fig. 8. It is assumed that

25 the reinforcing wires used in the both hoses are the same.
That is, it is assumed that the diameter of hard steel wire is
S —
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mpund tape and an. upper mpund t ape nay be wound " spirally. mhlle

their pftches are displaced from each other- by half pitch. In

addi ti on,

in the case of such a structure having the inner and

outer layers, 'the inner and outer |ayers nay be bonded only at 5
outer circunferential portions of the reinforcing wires, and . the.
portions where the reinforcing wires do not exist are not .
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0.9 m¢, the diameter of the -hoses, that is, the wind_ing

diameter of the reinforcing wires is 45 mm¢, the pitch of the
reinforcing wires is 10 mm, and the length of the hoses is 1 m.
The length of each reinforcing wire used in the both hoses of
1 m length, the tdtal length and the total weight of all the
reinforcing wires, and the difference of the total weight may
be calculated as follows.

<<Length of one reinforcing wire and potal weight of
wires in the conventional hose>> |

The length of one reinforcing wire 20 and the total
weight of wires in the conventional hose are obtained as
follows. Since the 1length L, of one spiral lap is a diagonal
of a quadrangle with ao=45r, and ob=20, the number of turns of
the wire in the hose of 1 m is 1000/20 = 50, and the number of

used wires is two,

= v (202+(45n)?)
= 142.71 (mm)
142.71x50 = 7135.5 (mm) (the length of one reinforcing
wire)
. 7135.5x2 = 14271 (mm) (the total 1length of the
reinforcing wires)
Because the diameter and the specific gravity of the hard steel
wire are 0.9 mmé¢ and 7.86, respectively, |
- mx0.45%x1 = 0.64 (mm?)
0.64x14271x(1/1000)x7.86 = 71.79-(g) (the total weight

of the reinforcing wires)

- 10 -
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necessary to be bonded. Further, when the pi pe wal | - has the - ihner

and outer .layers, the reinforcing wires or-the reinforcing:
resin-coated wres (coated wi res) may be di sposed 10 bet ween t he

| ayers. Since the cleaner hose according to the present

i nvention has such-a structure as nentioned above, when it is - to be
used as an electric cleaner hose, connectlon pi pes are connected to
t he opposite ends. of the se,. Then, th gonnectjon pipe on one end
i s plugged into a sOfcH Qﬁ$%§ cﬂn%.relnf°rctP8aWéFeb€&Fz%ﬂf%ﬁ weghty et

time an el ecwtlrrlecs %'.Cr)lnrl:%Ct %os'e according to the present invention>>

The length of one reinforcing wire 2 and the total

weight of wires in the hose according to the present invention

5 are obtained as follows. Since the length L, of one spiral lap
is a diagonal of a quadrangle with ao=45rn and oc=40, the number

of turns of the wire.in the hose of 1 m is 1000/40 = 25, and

the number of used wires is four,

L, = V(40%(45n)?)
10 B = 146.85 (mm)
146.85%x25 = 3671.25 (mm) (the length of one reinforcing

wire)

3671.25x4 14685 (mm) (the total length of the
reinforcing wires) '
15 Because the diameter and the specific gravity of the hard steel
wire are 0.9 mm¢ and specific gravity 7.86, respectifely,
nx0.45%x1 = 0.64 (mm?)
0.64xl4GBSX(1/1000)x7.86 = 73.87 (g) (the total weight
of the reinforcing wifes)
20 <<Electric resistant vaiue>>
In the case where the length of the hoses is 1 m, the
length of one reinforcing wire is 7135.5 mm in the conventional
hose while the length of one reinforcing wire 3671.25 mm in the
hose according to the present invention. Therefore, the rate

25 of the former to the latter is:

7135.5:3671.25 = 100:51.45

- 11 -
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pl ugged:in, while the connecti-on pi pe. on ‘the ot'her end i's S fplugged

into a plug in pipe of an operation pipe and at the - same tinme an

el ectric connector is plugged in. 20 ' In this way, the cleaner
hose according to the present . i nvention is connected between the

el ectric cl eaner body and the operation pipe through the connection
pi pes on the opposite sides, so that a continuous air path is
fornmed between the el ectric cleaner bodg and the suction n

head, an O\ length of,gthe RUMFENE 1T 21 R E?%aﬂ%?eb68§°F§lng to

tC ggstsia:r-gt -,? idntg'}/e tpresent J.nven\,)c'[)ioc1)r{c ltsh%l %I,nft?lra%l ri%, o%tte Wai%s %nghe
length of the reihforcing wire 20 in the conventional hose.
.Therefore,.the.electric resistance value of the wire ié_close'
5 to an half. Assuming that this reinforcing wire is a standard
0.9 mmd wire of JIS Standards SWRH?ZA,_the electric resistance
value is about.300.9/km for the 0.9 mm¢ wire because the
.electric resistance value is 250 Q/km in the case of the 1.0
.mm¢-standard wire. Thus, it can be confirmed that the wire can
10 = conduct powér to a small motor provided on the forward end 6f
a nozzle portion in an electric cleaner.
<<ﬁeight>> |
when the total weight of the four reinforcing wires in
the present'invention is compared wifh the total weight of the
15 two reinforcing wires in the conventional hose,-the difference
therebetween is obtained as follows:
73.879g-71.79g = 2.08¢g
In the weight comparison of only reinforcing wires, it can be
confirmed that the weight in the hose according to the present
20 invention is heavier iny by about 2g per 1 m of the hose than
the weight in the conventional hose. That is, this means that
the present invention caﬁ.méke the hose lighter by the weight
substantially cdrresponding to the total weight of the currxent
conducting wires 30 disposed in parallel with fhe reinforcing
25 wires 20 in the conventional hose and the total weight of their
coated portions, that is, in detail, by the weight expressed as

-
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a‘current conducting path:betmeen a:pomer.SuppIy of the cl eaner
body and ‘& notor installed in.the suction.nozzle head is

consti-tuted by the other two of the relnforC|ng hard st eel | N Wi res.
Then, an operation switch of the operation pipe is 5 = operatedto
perforn1an ON- OFF operation for the nozzl e-side notor so as to suck

dust froma nozzle of the suction nozzle .
follows:
the  total weight of the conducting wires 30 + the
| total weight of their coated portion - 2g |
Fig. 7 shows another embodiment of a hose, having a
5 structure in which a pipe wall 1 of a hbse H is constituted by
.inner and outer layers of an inner layer 3 and an outer

layer 4, and four coated and insulated reinforcing hard steel

wires 2... (coated wires 2A...) are disposed between these
inner and outer layers 3 and 4. " In this case, bared wires
10 which are not coated and insulated may be used as the

reinfofcing wires 2 so as to make the total weight of the hose
lighter. Though not shown, reihforcing threads may be put
between the inner and outer layers 3 and 4 also in this
embodiment. However, these reinforcing threads are not always

15 required.

According to the presenﬁ invention, the bonding between

. the insulating coating layer 2a of each reinforcing wire 2 and
the pipe wall 1 in the hose H and the bonding between the
layers of fhe pipe wall 1 are not limited to bonding with a

20 bonding agent, but'may be performed'by means such as heat
fusing or the like. When the bared reinforcing wires 2 or the
coated wires 2A are disposed in a sandwiched state between the
layers of the pipe wall 1, the wires 2 or 2A may be disposed
without being bonded with the pipe wall 1.

25 Although the embodiments which are considered to be

representative of the present invention have been described

- 13 -
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head mh1|e a brush is: rotated to thereby perforntcleanlng

operatlon BRI EF DESCRI PTI ON OF THE DRAMVNGS 10
Fig. 1is a partlally cut-out front view illustrating. . afirst
embodi ment ; Fig. 2 is an expanded sectional view of a pipe
wal | portion in the enbodi nent; Fig. 3 is an

expl oded expl anatory sectional view of the 15 - pipe wall;

above, the present invention is not always limited to the
structures of these embodiments, but those embodiments mey be
modified within a scope which has the above-mentioned
constltuents stated in the present 1nventlon, which attains the

5 object stated in the present invention, and which has the
following effects.

As has been apparent from the above description, in the
cleaner hose according to the present invention, the absolute
length of respective reinforcing hard steel wires can be made

10 about 49% shorter than tha£ of the reinforcing wires of a
conventional hose, so that fhe electric resistance can be also
reduced into about a half. Therefore, the reinforcing hard
steel wires can be used as power conducting wires, and
conducting power to a motor provided in a suction nozzle head

15 cen be performed through the reinforcing wires. 1In addition,
since the shape of the hose is kept eurely by use of the four
reinforcing wires, it is possible to expect a conspicuous
effect.that the hose is superior in keeping the shape, is not
easily transformed by an external force, and particularly can

20 be made much lighter than a conventional hose having current
conducting wires for conducting power.

In addition, in comparison with a con&entional hose
having reinforcing wires and current conducting wires, it is
possible to expect such effects that the hose can stand for a

25 sufficiently long term use with extremely less fear of breaking

off becaﬁse only the hard steel wires are used, and the
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Fig. 4 -is an internediate- omtted front- view. illustrating.
t he state-.-where connection pipes-:are. coupl ed, S Fig. 5is a
side view illustrating the state where the hose is connected to an
electric cleaner; 20 Fig. 6.is a conparison diagramof |ength
of reinforcing . wires; Fig. 7 is a partially cut-out
front view of a pipe wall portion show ng anot her enbodi nent; and -
Fig. 8 is a partially cut-out front view of a pipe wall

manufacturing can be carried out simply and rapidly, because

the four reinforcing wires are wound spirally in order in
manufacturing the hbse. - Accordingly, the manufacturing cost
can be feduced. Further, the hose can be used easily with less

5 feeling of fatigue in use because the hose is light in weight.

—_—
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6 portion—shewng a- conventlonal structure. ' '
DETAILE THE | NVENTION - -~ - " Preferred enbodlnents-
of the m’m mﬁ will be - described below with reference to.

t he drawrngs O the drawings, Figs. 1 to 4 are diagrans

il lustrating - : -

WHAT IS CLAIMED IS:

1. A cleaner hose, comprising:
a synthetic resin pipe wall; and
four reinforcing hard steel wires disposed spirally, at

5 predetermined intervals, in said synthetic resin pipe wall.

2. A cleaner hose according to Claim 1, wherein said
reinforcing hard steel wires are coated wires which are coated

with synthetic resin.

3. A cleaner hose according to Claim 1, wherein said
10 pipe wall includes inner and outer layers which are an under
tape and an upper tape both spirally wound and displaced by

half pitch from each other.

4. A cleaner hose according to Claim 3, further
15 comprising reinforcing threads disposed between said inner and

outer layers of said pipe wall.

5. A cleaner hose according to Claim 3, wherein said
inner and outer layers of said pipe wall are bonded to each
other only at outer circumferential portions over said

20 reinforcing wires.

6. A cleaner hose according to Claim 3, wherein said

e
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a first—enbodinent of t he Dresent Fnvention. F|g 1 shows the

artiall roken a earance of a Hose H, Fig. 2 shows, in 3
enI argeﬂ'&l” lﬁ "M shape of a pipe wall portion, Fig. 3
shows,. i te, materials constituting the hose 10 H, and
Fig. 4 shows the state ‘Where connection pi pes are connected to the

- opposite ends. In the hose H a pipe wall 1 having a spirally

corrugat ed shape is forned by use of a material , for exanple, such
as soft polnsinfigraimohagsl Eee)l, wires arepépyéﬁﬁyF@néa%ﬁE}nnﬁBI&%Y%ﬁy?gne
(PP), or any other synthetic 15 resin material, or a material in which

rubber is rdadel pdineh VR -

7. A cleaner hose according to Claim 1, wherein said
pipe wall includes an inner layer and an outer layer, and said
5 reinforcing hard steel wires are dlsposed between said inner

layer and said outer layer.

l'hls Sheet Has Been RT - 17 -
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one of above nentloned naterlals The pipe wall 1 has inner and
outer layers constituted by an inner |ayer 3 and -an outer - layer 4,
and twenty to thirty reinforcing threads 5 of nylon . fibers, cotton
fibers or other materials are di sposed between 20 t hese inner and
outer layers 3 and 4, arranged side by side in the circunferenti al
direction of the hose, and extended al ong the axial direction of

t he hose. _ I'n the |nner si de of the protrusion of the
corrugation [ i s ABPER JRH res 2A are di sposed

at 25 predet er m ned i nterval s M/and mound splrally whi | e keeping the
A cleaner hose includes a synthetic resin plpe and four

reinforcing hard steel wires disposed splrally, at
predetermined intervals, in the synthetic resin pipe wall. The

5 reinforcing hard steel wires are.coated wires which are coated
with synthetic resin. The pipe wall includes inner and outer
layers in which an under wound tape and an upper wound tape are
spirally wound while being displaced by half pitch from each
other. '
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7

interval w between adjacent. ones of the windings. In those

coated wires 2A, steel wires, piano wires, .or other hard wres

obt ai ned by gi BBEBer+dFiled-Jbeventive plating to the above- '
ment i oned vvireS( S hees Wi Il be hereinafter referred toas 5 1AX-=-Y
"hard steel WwWTgs™), are wused as cores, and the outer

those core hard steel wires are

circunferenti al cés'goi
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coated Wth synthetlc re5|n such as sem hard PVC or ‘the like, . _':or

mat eri al dbtal =Q% for m Xxi ng conductive cal ci um

car bonat e wi t F=SRR etic ﬂ These coated wires 2A and the 10 - 2z<pLge
wal | 1 are bondgdgd fh each other by using a bondi ng agent. The
inner and outer layers 3 and 4 of the pipe wall 1 are bonded in
such a manner that the inner and outer |ayers are bonded with a
bondi ng agent only at outer circunferenti al portions (protrusions)
over each of the coated wires 2A while 15 other portions (recess
portions) between adjacent ones of the coated wires 2A are not

bonded to thereby provide a non-bonded
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state vvlth sllght spaces S so that the inner and outer | ayers .. 3 'and .

4 can be freely flexibly transforned. o s ‘As shown i-n an - '
expl odeg, .state i in the hose H 20 shown in.this enbodineng,.a .,
set G o%gﬁ”f ou?7 at%é W res 2A where the reinforcing wires ae
coated w re5| n.are di sposed side by side at predeterm ned
I nterval cF a) spirally wound while keeping the predeterm ned
interval w . 'et'ween adj acent ones of the windings. Afirst tape 3a
‘having 25 a wdth wider than the distance over five coated wires in
t he- axial direction of the pipe wall is wound spirally while wth
H .
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8 . -~ .a bonding agent s applied onto t he upper surfaces_of the

coated wires so that. the first tape 3a is bonded to the coated _
3a

wires in a manner such that the opposite side edges of the tape :
are p03|t|oned§i§§%e uppéro ugface of every fifth wire, 5 ang,~at 7
the same tinme, one side edge of the tape 3a is laid on : an adj acent

si de edge of achQBQUingly wound portion of the
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tape 3a°so as to be bonded thereto by a bonding agént as i ndi cated

by arrows ‘a and b. Thus,. the inner layer 3 is formed- ‘by the tape 3a
sequentially. _ 10 For exanple twenty six reinforcing threadg 5
of nyl on%ﬁg% a'r7e1 @ 3fosed in the axial direction of the hose or TR
di sposed so as to be across each other. Then, a second tape 4a
having a qt wi der than the distance over five coated wires 2A
simlarly to the first tape 3a is wound spirally while applying 15. a
bondi ng agent to the outer circunferential surface of the first

tape 3 with the FEInf%é I ng thre%Ps 5 only ?é portlons1
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correspondl ng . to the outer circunferential portions of ‘the qé(ggtt"’te%l
Wi res¥2A "so that the second tape 4a is bonded with the first taggpsls
3a, and at the same tine, the side edges of the 20 second tape 4a

| other are 1aid on and bonded w th each other as
| |6hted-6ﬂﬂFﬁéﬂﬁihSms §Gand|d to thereby formthe outer |ayer 4.
thl s b‘&@epagﬂtﬂe m:tpug}ed;!&) 4a is wound whi |l e being shifted
ég g@byphﬁdfu% hggdeliat fve to the first tape 3a, that is, by
GVEAZE) opagedt bt padeds 2 - Wi r, in Fig. 2, the
batrast: nupaged| K. 1;3,b91i>é fkb éﬁgﬂﬁgtﬁb?ﬁe over | apped connected
portions of the flrst and _ '
DATE OF RECEIPT ... 3%:3.4%
’ BACKGROUND OF THE INVENTION

The present invention relates to a cleaner hose for use
with an electric cleaner in a connected state therewith.
5 Particularly, the'present invention relates to a cleaner hose
_5with réinforcing wires, in which reinforcing metal wires are
spifally wound inside a pipe wall formed of a synthetic resin
material.
As the structure of such a conventional cleaner hose
10 for use with an electric cleaner, generally known is such a
structure that a pipe wall is formed into a spirally corrugated
shape and a reinforcing metal wire is enclosed in the inside of
the protrusion of the cprrugated shape of the pipe wall as it
is in the bared state,. or the reinforcing metal wire is
15 disposed on the inner circumferential side of the protrusion of
the corrugated shape of the pipe wall as it is in the resin-
coated state. N A;
Wifh respeé%rtb recent electric cleaners, it has been
coming a mainstream to have a function to clean effectively not
20 only by turning a power supply of an electric pleaner body C
ON-OFF to suck air, but also by attaching a motor and a.rotary
brush to a suction nozzle head N attached to the forward end'of-
an operation pipe P so that the rotarf brush-is made to rotate

suitably to an object to be cleaned such as a floor, a carpet

25 or the like, or the height of the brush from the floor is
REPLACEMENT SHEET
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second tapes 3a and 4a, respectlvely Although the first and

second tapes 3a and 4a and the reinforcing threads 5 are

illustrated so as to have corrugated shapes in Fig. 3 in order to
facilitate understanding, it can be understood easily that 5 flat
belt-1ike tapes and straight threads are u&ed ordinarily.

Connection pipes 6 and 7 forned separately are attached

10

15

20

25

" changed and adjusted suitably, as shown in Fig. 5.

Therefore; in order to cope with an electric cleaner
having such a fﬁnction as mentioned above, it is required also
for a cleaner hose to have not only a function of simply
turning the power supply of the cleaner body C ON-OFF but also
a function by which an ON-OFF operation- for the rotary brush
motor installed in the suction nozzle head N on the forward end
of the operation pipe can be performed at a handling portion of
the operation pipe P. 1In the structure of a hose H, therefore,
as shown in Fig. 8, a coated wire 40 is wound spirally with
double pitches inside a pipe wall 10. 1In the coated wire 40,
a reinforcing wire.ZO for reinforcing the hose to maintain its
shape and also for acting as a current conducting wire for
performing an ON-OFF operation for the power supply of the
cleaner body C and a power conducing wire 30 disposed

separately from and parallelly with the reinforcing wire 20 are

coated integrally but insulated from each other.

However, in such a cleaner hose in which the power
conducting wire 30 is provided in the hose separately from the
reinforcing wire 20, not only there is a problem that the total
weight of the hose becomes heavy, but also the;e is a danger
that the power conducting wire 30 cannot stand a long term use

to be broken off at last.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to

28 FEB 1997




to the opposite ends of the thus fornmed hose H as shown in Fi g. 4

At thHe sane time, two pairs of reinforcing wires 2... are connect ed
to their connectors 6a and 7a to thereby formtwo 10 electric circuits
bet ween t hese connectors 6a and 7a. In the cl eaner hose

wi th the connection pipes 6 and 7 3at its opposite ends, the
connection pipe 7 on its one end is pl ugged into a suction pipe E
of an electric cleaner body C while the connection pipe 6 on its
other side is plugged into 15 a suction pipe Don the top end of an

oper ati on pi pelRPesthehforegoing pxebdiemsshelionging o HRch cctFventienal
for operating the . .
hose H and to provide a hose for an electric cleaner having a

rotary brush in a suction nozzle head, in which not only power
can be conducted to the suction nozzle head, but also the
5 . property of maintaining the shape of the hose is superior, the
total weight of the hose is lighter than the above-mentioned
conventional hose having a power conducting wire separately, it
can be used with less fatigue, and the fear of disconnection of
- the wires is extremely less even for a long term use.

10 . A cleaner hose according to the present invention doés
not use a power conducting wire, but uses a reinforcing wire
made of a hard steel wire also as a power line, and has a
structure where only four reinforéing hard steel wires are used
and wound spirally at predetermined intervals inside a pipe

15 wall.

In carrying out this hose, there are two cases. That
is, each of the reinforcing hard steel wires is used as a bared
wire in one case, while it is used as a coated wire coated with -
synthetic resin in the other case. 1In addition, the pipe wall

20 may be formed of a synthetic resin tube, or may be formed by
‘winding a synthetic resin tape spirally. This pipe wall is not
limited to that which has a single layer, but it may be formed
to have a structure having inner and outer layers. in the case
of such a structure having inner and outer layers, a

25 reinforcing threads may be disposed between the layers. In

addition, when the layers are formed by winding tapes, an under
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cl eaner body C, and another electric circuit for driving a not or

provi ded in a suction nozzle head N provided on the forward end of
the operation pipe P are fornmed between the 20 cl eaner body C and the
operation pipe P. Fig. 6 is an explanatory devel opnent vi ew
for conparing the length of one spt¢ral |ap between the reinforcing
wre 2 according to the present invention and the reinforcing wire
20 in the conventional hose shown in Fig. 8. It is assuned that 25
the reinforcing wires used in the both hoses are the sane. : That is,

it is assumewounndt tepe andnemrupper Héewndtleape gy he wound spirally while

their pitches are displaéed from each other by half pitch. 1In
addition, in the case of such a structure having the inner and
outer layers, the inner and outer layers may be_bonded only at
5 outer circumferential portions of the reinforcing wires, and
the portions where the reinforcing wires do not exist are not
necessary to be bonded. Further, when the pipe wall has the
inner and outer layers, the reinforcing wires or the
- reinforcing resin-coéted wires (coated wires) may be disposed

lO between the-layers. |
Since the cleaner hose according to the present
invenﬁion_has such a structure as mentioned above, when it is
to be used as an electric cleaner hose, connection pipes are
connected to the opposite ends of the hose. Then, the

15 ' connection pipe on one.end is plugged into a suction pipe of a
cleaner body and at the same time an electric connector is
plugged in, while the connection pipe on the other end is
plugged into a plug-ih pipe of an operation pipe and at the
same time an electric connector is plugged in.

20 In this way, the cleaner hose according to the present
invention is connected between the electric cleaner body and
the operation pipe through the connection pipes on the opposite
sides, so that a continuous air path is formed between the
electric cleaner body and the suction nozzle head, an ON-OFF

25 ~power supply circuit of the cleaner body is constitﬁted by the

two of the reinforcing hard steel wires, and at the same time
RO s AT
i’
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10 - . 0.9 mierr], the dianmeter of the hoses, that is, the w nding
di aneter of the reinforcing wires is 45 mjerr], the pitch of the
reinforcing wires is 10 mm and the length of the hoses is 1 m _
The I ength of each reinforcing wire used in the both hoses of 5 1m
| ength, .the total length and the total wei$ht of all the
reinforcing wires, and the difference of the total weight may
a current conducting path between a power supply of the cleaner
body and a motor installed in the suction nozzle head is
constituted'by the other two of the reinforcing hard steel
wires. Then, an operation switch of the operation pipe is
5 operated to perform an ON-OFF operation fdr the nozzle-side

motor so as to suck dust from a nozzle of the suction nozzle

head while a brush is rotated to thereby p'erform cleaning

operation.
BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a partially cut-out front view illustrating

a first embodiment;
Fig. 2 is an expanded sectional view of a pipe wall
portion in the embodiment; |
Fig. 3 is an exploded explanatory sectional view of the
15 pipe'wall; |
. Fig. 4 1is an intermediate omitted front view

illustrating the state where connection pipes are coupled;

Fig. 5 is a side view illustrating the state where the
hose is connected to an electric cleaner;
20 | Fig. 6 is a comparison diagram of length of reinforcing
‘wires;
Fig. 7 is a partially cut-out front view of a pipe wall
portion showing another embodiment; and

Fig. 8 is a partially cut-out front view of a pipe wall

28 FEB 1997
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be cal cul ated as foll ows. <<Length of -one reinforcing wre

and t‘otal ‘wei ght of wires in the conventional hose>> 10

The Iength of one reinforcing wire 20 and the total wei ght of wres
in the conventional hose are obtained as follows. Since the |ength
L[err] of one spiral lap is a diagonal 6 of a quadrangle with
ao=45[err], and ob=20, the nunber of turns of - the wire in the hose
of 1 mis 1000/20 = 50, and the nunber of 15 used wires is two,

Ll[err] = [err]
portion showing a conventional structure.

gwwz_m_lmm
Preferred embodiments of the present invention will be
described below with reference to the drawings.

5 0f the drawings, Figs. 1 to 4 are diagrams illustrating
a first embodiment of the present invention. Fig. 1 shows the
partially broken appearance of a hose H, Fig. 2 shows, in
enlargement, the sectional shape of a pipe wall portion, Fig.
3 shows, in an exploded state, materials constituting the hose

10 H, and Fig. 4 shows the state where connection pipes are
connected to the opposite ends. In the hose H, a pipe wall 1
having a spirally corrugated shape is formed by use of a
material, for example, such as soft polyvinyl chloride (PVC),
polyethylene (PE), polypropylene (PP), or any other synthetic
15 resin material, or a material in which rubber is mixed with any
one of above-mentioned materials. The pipe wall 1 has inner
and outer layers constituted by an inner layer 3 and an outer
layer 4, and twenty to thirty reinforcing threads 5 of nylon
fibers, cotton fibers or other materials are disposed between
20 these inner and outer layers.3 and 4, arranged side by sidé in
the circumferential direction of the hose, and extended along

the axial direction of the hose.
| In the inner side of the protrusion of the corrugation
in this pipe wall 1, four coated wires 2A are disposed at

25 predetermined intervals w and wound spirally while keeping the

REPLACEMENT SHEET
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= 142.71 (mm) : 142. 71x50 = 7135.5 (mm) (the length of one

rei nforcing wre) 20 7135.5x2 = 14271 (mm (the
total. length of the rei nforcing wres) Because the
di aneter and the specific gravity of the hard steel wire are 0.9
mierr] and 7.86, respectively, 7 [err] x0.45[err]x1 =
0.64. (mjerr])y 25 0. 64x14271x(1/1000)x7.86 = 71.79 (g) (the
total weight of the reinforcing wres)

interval w between adjacent ones of the windings. In those

coated wires 2A, steel wires, piano wires, or other hard wires
obtained by giving corrosion-preventive plating to the above-
mentioned wires (those wires will be hereinafter referred to as
5 "hard steel wires") are used. as cores, and the outer
circumferential surfaces of those core hard steel wires are
coated with synthetic resin such as semihard PVC or the like,
or material obtained by, for example, mixing conductive calcium
carbonate with synthetic resin. These coated wires 2A and the
10 pipe wall 1 are bonded with each other by using a bonding
agent. The inner and outer layers 3 and 4 of the pipe wall 1
are bonded in such a manner that the inner and outer layers are
bonded with a bonding agent only at outer circumferential
portions (protrusions) over each of the coated wires 2A while
15 other portions (recess portions) between adjacent ones of the
coated wires 2A are not bonded to thereby provide a non-bonded
state with slight spaces S so that the inner and outer layers

3 and 4 can be freely flexibly transformed.
As shown in an exploded state in Fig. 3, in the hose H
20 shown in this embodiment, a set G of the four coated wires 2A
where the reinforcing wires 2 are coated_ with resin are
disposed side by side at predetermined intervals w and
spirally wound while keeping- the prédetermined interval w
between adjacent ones of the windings. A first tape 3a having
25 a width wider than the distance over five coated wires in the:

axial direction of the pipe wall is wound spirally while with
REPLACEMENT SHEET;
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<<Length of one reinforcing wire and total weight of wires in the

hose according to the present invention>> The | engt h of
one reinforcing wire 2 and the total wei ght of wires in the hose
according to the present invention -5 are obtained as follows. Since
the length L[err] of one spiral |ap 8 is a diagonal of a quadrangle

with ao=45[err] and oc=40, the nunber

10

15

20

25

a bonding agent is applied onto the upper surfaces of.the
coated wires so thai fhe first_tape 3a is bonded to the coated
wires in a manner such that the opposite side edges of the tape
3a are positioned on the upper surface of every fifth wire,
and, at the same time, one side edge of the tape 3a is laid on
an adjacent side edge of a precedingly wound portion of the
tape 3a so as to be bonded thereto by a bonding agent as
indicated by arrows a and b. Thus, the inner layer 3 is formed
by the tape 3a sequentially.

For example, twenty six reinforcing threads 5 of nylon
are disposed in the éxial direction of the hose or disposed so
aé to be across each other. Then, a second tape 4a having a
width wider than the distance over five coated wires 2A
similarly to the first tape 3a is wound spirally while applying
a bonding agent to the outér circumferential surface of the
first tape 3 with the reinforcing threads 5 only at portions
corresponding to the outer circumferential portions of the
coated wires 2A, so that the second tape 4a is bonded with the
first tape 3a, and, at the same time, the side edges of the
second tape 4a adjacent to each other are laid on and bonded
with each other as indicated by the arrows c and d to thereby
form the outer layer 4. 1In this case, the second tape 4a is
wound while being shifted widthwise by half pitch relative to
the first tape 3a, that is, by a distance over two coated

wires. Further, in Fig. 2, the reference numerals 3b and 4b

" designate the overlapped connected portions of the first and

REPLACENERT ooy
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of turns of

the wire in the hose of 1 mis 1000/40 = 25, and t he

nunber of "used wires is four, . L[err] =[err] 10

= 146:85 (mm - 146. 85x25 = 3671.25 (m) (the length of one
rei nforcing wire) 3671.25x4 = 14685 (mm (the
total length of the reinforcingSwires) 15 Because the

di aneter and the specific gravity of the hard steel wre are 0.9

merr] and

10

15

20

25

specific gravity 7.86, respectively,

second tapes 3a and 4a, respectively. Although the first and
second tapes 3a and 4a and the reinforcing threads 5 are
illustrated so as to have corrugated shapes in Fig. 3 in order
to facilitate understanding, it can be understood easily that
flat belt-like tapes and straight threads.are used ordinarily.

Connection pipes 6 and 7 formed separately are attached
to the opposite ends of the thus formed hose H as shown in Fig.
4. At the same time, two pairs of reinforcing wires 2... are
connected fo their connectors 6a and 7a to thereby form two
electric circuits between these connectors 6a and 7a.

In the cleaner hose with the connection pipes 6 and 7
at its opposite ends, the connection pipe 7 on its one end is
plugged into a suction pipe E of an electric cleaner body C
while the connection pipe 6 on its other side is plugged into
a suction pipe D on the top end of an operation pipe P so that
an air suction path, an electric circuit for operating the
cleaner body C, and another electric circuit for driving a
motor provided in a suction nozzle head N provided on the
forward end of the operation”pipe P are formed between the
cleaner body C and the operation pipe P.

Fig. 6 is an explanatory development view for comparing
the length of one spiral lap between the reinforcing wire 2
accorxding to the present invention and the reinforcing wire 20
in the conventional hose shown in Fig. 8. It is assumed that
the reinforcing wires used in the both hoses are the same.

That is, it is assumed that the diameter of hard steel wire is

28 FEB 1997




[err] x0.45[err]x1 = 0.64 (mmierr]) 0. 64x14685x( 1/ 1000) x7. 86

= 73.87 (g) (the total weight of the reinforcing wires) 20

<<El ectric resistant val ue>> In the case where the | ength
of the hoses is 1 m the : | ength of one reinforcing wire is 7135.5
mmin the conventional hose whil @0t he | ength of ane reinforcing
wre 3671.25 mmin the hose according to the present invention
Therefore, the rate 25 of the former to the latter is:

7135.5:3671. 25 = 100: 51. 45 . '
0.9 mm¢, the diameter of the hoses, that ls,_the winding

diameter of the reinforcing wires is 45 mm¢, the pitch of the
reinforcing wires is 10 mm, and the length of the hoses is.l m.
The length of each reinforcing wire used in the both hoses of
5 1 m length, the total length and the total weight of all the °
reinforcing wires, and the difference of the total weight may
be calculated_as follows;

<<Length of one reinforcing wire and total weight of

wires in the conventional hose>>
10 The-length of one reinforcing wire 20 and the total
| weight of wires in the conventional hose are obtained as
follows. Since the length L, of one spiral lap is a diagonal
of a quadrangle with ao=45m, and.ob=20, the number of turns of
the wire in the hose of 1 m is 1000/20 = 50, and the number of

15 used wires is two,

Ly = V(20%+(45mn)?)

= 142.71 (mm)
142.71x50 = 7135.5 (mm) (the length of one reinforcing
wire)
20 7135.5x2 = 14271 (mm) (the total 1length of the

reinforcing wires)
Because the diameter and the specific gravity of the hard steel
wire are 0.9 mmé and 7.86, respectively,
nx0.452x1 - 0.64 (mm?)
25 0.64x14271x(1/1000)x7.86 = 71.79 (g) (the total weight

of the reinforcing wires)

REPLACEMENT SHEET!
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12 The length of the reinforcing wire 2 in the hose according to
the present invention is 51 % that is, alnobst an half, of the

|l ength of the reinforcing wire 20 in the conventional hose.

Therefore, the electric resistance value of the wire is close 5 .to an
hal f. Assuming that this reinforcing wirdlis a standard 0.9

mierr] wire of JI'S Standards SWRH72A, the electric resistance

10

15

- 20

25

<<Length of one reihforcing_wire and total weight of
wires in the hose according to the.present invention>>

The length of one reinforcing wire 2 and the total
weight of wifes in the hose according to the present invention
‘are obtained as follows. Since the length L, of one spiral lap
is a diagonal of a quadrangle with ao=45n and oc=40, the number
of turns 6f the wire in the hose of 1 m is 1000/40 = 25, and

the number of used wires is four,

L, = V{(40%+(45n)?%)

= 146.85 (mm) _ _

146.85x25 = 3671.25 (mm) (the length of one reinforcing
wire)

3671.25x4 = 14685 (mm) (the total length of the
reinforcing wires)
Because the diameter and the specific gravity of the hard steel
wiré are 0.9 mm¢ and specific gravity 7.86, respectively,

nx0.452x1 = 0.64 (mm?)

0.64x14685x(1/1000)x7.86 = 73.87 (g) (the total weight
of the reinforcing wires) |

<<Electric resistant value>>

In the case where the length of the hoses is 1 m, the
length of one reinforcing wire is 7135.5 mm in the conventional
hose while the length of one reinforcing wire 3671.25 mm in the
hose according to the present invention. Therefore, the rate

of the former to the latter is:

7135.5:3671.25 = 100:51.45
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val ue is about 300 [err]/kmfor the 0.9 mmjerr] wre because the
el ectfic resistance value is 250 [err]/kmin the case of the 1.0
merr] standard wire. Thus, it can-be confirmed that the wire can 10
conduct power to a small notor provided on the forward end of a
nozzle portion in an electric cleaner. 12 <<\W\éi ght >> .
When the total weight of the four reinforcing wires in . t he present
invention is conpared with the total weight of the 15 two reinforcing
wires i'n the conventional hose, the difference t her ebet ween is
obt ai ned as Thel| de@ngth of the reinforcing wire 2 in the hose according to
the present invention is 51 %, that is, almost an half, of the
length of the reinforéing wire 20 in the conventional hose.
Therefore, the‘electric resistance value of the wire is close
5 to an half. Assuming that this reinforcing wire is a standard
0.9 mmp wire of JIS Standards SWRH72A, the electric resistance
value is about 300 Q/km for the 0.9 mm¢ wire because the
electric resistance value is 250 Q/km in the case of the 1.0
mm¢ standard wire. Thus, it can be confirmed that the wire can
10 conduct power to a small motor provided on the forward end of
a nozzle portion in an electric cleaner.
<<Weight>>
When the total weight of the four reinforcing wires in
the present invention is compared with the total weight of the
15 two reinforcing wires in the cdnventional hose, the difference
therebetween is obtainéd as follows: |
73.87g-71.79g = 2.08g
In the weight comparison of only reinforcing wires, it can be
.confirmed that the weight in the hose according to the present
20 invention is heavier only by about 2g per 1 m of the hose than
the weight in the conventional hose. That is, this means that
the present invention can-make the hose lighter by the weight
substantially corresponding to the total weight of the current
conducting wires 30 disposed in parallel with the reinforcing
25 wires 20 in the conventional hose and the total weight of their
coated portions, that is, in detail, by the weight expressed as
REPLACEMENT SHEBT
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73.87g-71.79g = 2.08g In the weight conparison of only reinforcing

Wmres, it can be confirnmed that the weight in the hose according to
the present 20 i nvention is heavier only by about 2g per 1 mof the’
hose t han the weight in the conventional hose. That is, this means
t hat the present invention can nek® the hose lighter by the weight
substantially corresponding to the total weight of the current

conducting wires 30 disposed in parallel with the reinforcing 25 W res
20 in the conventional hose and the total weight of their coat ed

portions, thxlisysin detail, by the wei ght expressed as
the total weight of the conducting wires 30 + the

total weight of their coated portion - 2g
Fig. 7 shows another embodiment of a hose, having a
5 structure in which a pipe wall 1 of a hose H is constituted by
inner and outer layers of an inner layer 3 and an outer

layer 4, and four coated and insulated reinforcing hard steel

wires 2... (coated wires 2A...) are disposed between these
inner and outer layers 3 and 4. " In this case, bared wires
10 which are not coated and insulated may be used as the

reinforcing wires 2 so as to make the total weight of the hose

lighter. Though not shown, reinforcing threads may be put

between the inner aﬁd outer layers 3 and 4 also in this

embodiment. However, these reinforcing threads are not alwafs
15 required. .

According to the present invention, the bonding between
the insulating-coatiﬁg layer 2a of each reinforcing wire 2 and
the pipe wall 1 in the hose H and the bonding between the
layers of the pipe wall 1 are not limited to bondihg with a

20 ' bonding agent, but may be performed by means such as heat
fusing or the like. When the bared reinforcing wires 2 or.the
coated wires 2A are disposed in a sandwiched state between the
layers of the éipe wall 1, the wires 2 or 2A may be disposed

- without being bonded with the pipe wall 1.
25 Although the embodiments which are considered to be

representative of the present invention have been described




13 follows: the total weight of the conducting
wires 30 + the ' total weight of their coated portion -
29 ' Fig. 7 shows anot her enbodi nrent of a hose, having a 5

structure in which a pipe wall 1 of a hose His constituted by
inner and outer layers of an inner layé# 3 and an outer

10

15

20

25

above, the present invention is not always limited to the
structures of these embodiments, but those embodiments may be
modified within a scope which has the above-mentioned
constituents stated in the present invention, which attains the
object stated in the present invention, and which has the
following effects.

As has been apparent from the above description, in the
cleaner hose according to the present invention, the absolute
length of respective reinforcing hard steel wires can be made
about 49% shorter than that of the reinforcing wires of a
conventional hose, so that the electric resistance can be also
reduced into about a half. Therefore, the reinforcing hard

steel wires can be used as power conducting wires, and

" conducting power to a motor provided in a suction nozzle head

can be performed through the reinforcing wires. In addition,
since the shape of the hose is kept surely by use of tﬁe four
reinforcing' wires, it is possible to expect a conspicuous
effect that the hose is superior in keeping'the shape, is not
eésily transformed by an external force, and particularly can
be made much lighter than a conventional hose having current
conducting wires for conducting power.

In addition, in comparison with a conventional hose
having reinforcing wires and currént conducting wires, it is
possible to expect such effects that the hose can stand for a
sufficiently long term use with extremely less fear of breaking

off because only the hard steel wires are used, and the
REPLACEMENT SHE_ET’i
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| ayer 4, and four coated and insulated reinforcing hard steel W res

2... (coated wires 2A...) are disposed between these : i nner and
outer layers 3 and 4. In this case, bared wires 10 whi ch are not
coated and insulated may be wused as e reinforcing wires 2 so
as to nmake the total weight of the hose lighter. Though not shown,
reinforcing threads nmay be put bet ween the inner and outer |ayers 3
and 4 also in this enbodi nent. However, these reinforcing threads

are not al vay@nukacturinglWarttbe carried out simplgOLPdEdRdNE BESHNLe
i nvention, the bondi ng between _ _
the four reinforcing wires are wound spirally in order in
manufacturing the hose. Accordingly, the manufacturing cost

can be reduced. Further, the hose can be used easily with less

5 feeling of fatigue in use because the hose is light in weight.
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the insulating coating |ayer 2a of each reinforcing ﬁf?é‘? ant——————_the

pipe wall 1 in the h and the bondi ng between the of the
i \Mlth a 20 ””"B, ﬂiﬂuﬂ

pipe wall 1 are not
fusing dr ¥hed

may be perforned by
bared reinforcing w* - coated wires 2A are disposed in a
sandwi-ched state between the ‘Tayers of the pipe wall 1, the wires 2

or 2A may be di sposed wi t hout bei ng bonded with the pipe wall 1.
25 wHAR thogphIibp eghkodi ments which are considered to be
representative of the present 1 nvention have been descri bed

1. A cleaner hose, comprising:

a synthetic resin pipe wall; and
four reinforéing hard steel wires disposed spirally, at

5 predetermined intervals, in said synthetic resin pipe wall.

2. A cleaner hose according to Claim 1, wherein said
reinforcing hard steel wires are coated wires which are coated

with synthetic resin.

3. A cleaner hose according to Claim 1, wherein said
10 pipe wall includes inner and outer layers which are an under
tape and an upper tape both spirally wound and displaced by

half pitch from each other.

4. A cleaner hose according to Claim 3, further
15 comprising reinforcing threads disposed between said inner and

outer layers of said pipe wall.

5. A cleaner hose according to Claim 3, wherein said
inner and outer layers of said pipe wall are bonded to each
other only at outer circumferential portions over said

20 reinforcing wires.

6. A cleaner hose according to Claim 3, wherein said

This Sheet Has Been: Rep

[T o || R




14 : above, the present invention is not always limted to the
structures of these enbodi nents, but those enbodlnentsHTﬂ"ll

modi fied within a scope which has the above-menti oned l ﬁ"uum”m”H
stated in the present invention, which at¥%ins the dbj éct *stated in
t he present invention, and which has the follomnng effects.

reinforcing hard steel wires are bonded to said inner layer of

said pipe wall.

7. A cleaner hose according to Claim 1, wherein said
pipe wall includes an inner layer and an outer layer, and said
5 reinforcing hard steel wires are disposed between said inner

layer and said outer layer.

THIS SHEET HAS BEEN
REPLACED -

Sheet Has Been Replaced
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As has been apparent fromthe above description, in the cl eaner

hose according to the present invention, the absolute ' | engt h of
respective reinforcing hard steel wires g n be made 10 about 49% -
shorter than that of the reinforcing wr of a : ~conventional hose,
so that the electric resistance can be al so reduced i nto about a
hal f. Therefore, the reinforcing hGWBANER HOSEst ce| wires can be used as
power conducting wres, and conducting power to a notor provided in
a suction nozzle head 15 can be perforned through t he reinforcing
wires. In addition, RS DI 3¢ RE i s kept surely. by

use of the four

10

~ A cleaner hose includes a synthetic resin pipe and four
reinforcing hard  steel wires disposed sbirally, at

predetermined intervals, in the synthetic resin pipe wall. The

- reinforcing hard steel wires are coated wires which are coated

with synthetic resin. The pipe wall includes inner and outer
layers in which an under wound tape and an upper wound tape are
spirally wound while being displaced by half pitch from each

other.
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reinforcing wires, it is possible to expect a conspicuous
that the hose is superior in keeping the shape, is not

transforned by an external
i ghter than a conventi onal
for conducting power.

force, and particularly
hose havi ng current
n dition,

ef f ect
easily
20 be made mnuch
conducting wres
In conparison with a

can

Mg wires and current conducting

~possi ble to expect such effects that the hose can

sufficiently long termuse with extrenely | ess fear of

. I
conventi onal hose havi ng reinfdﬁ
wires, it is
stand for a 25
br eaki ng of f because only the hard steel

" FIG. 1
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15 . manuf acturing can be carried out sinply and rapidly, because
the four reinforcing wires are wound spirally in order in

manuf acturi ng the hose. Accordingly, the manufacturing cost can be
reduced. Further, the hose can be used easily with less 5 feeling of
fatigue in use because the hose is Iighé/ig wei ght .

- D
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W J, w ;!: W J: W J

FIG. 3
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16 WHAT IS CLAIMED IS: 1. A cl eaner hose, conpri sing: a pipe
swal I. fornmed of a synthetic resin, said pipe wall conprising a
spirally wound wal | ; and four reinforcing wires disposed spirally, at
- predetermined intervals, in said pipe wall, havi ng el ectrica
connections for electrically supplyin

. \%ﬁzqé\er external ly of said hose. 2.
A cl eaner hose according to claim1, Iin said reinforcing w res
conpri se har dened st eel

wires coated with synthetic resin.” 3. A
cl eaner hose conpri sing: | rmed of a synthetic resin,
said pipe wall conprising a splralﬁpﬁéla 4 wal | ; and

7a
6a H

L L

FIG. 6

NUMBER OF PITCH
i 2 3 4

CIRCUMFERENTIAL DIRECTION
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four reinforcing wires disposed spirally at predeterm ned intervals, in
said pipe wall, wherein said pipe wall includes inner and outer

| ayers conprising a | ower tape and . an upper tape, respectively,
wherein said inner and outer |layers are spirally wound and di spl aced
by a half pitch fromeach other. . 4. A cl eaner hose conpri sing:

a synthetic resin pipe wall; fodn/ﬁeinforcing har dened steel wres
di sposed spirally at predetermned intervals, in said synthetic
resin pipe wall, wherein said pipe wall includes inner and outer |ayers
conprising a |lower tape and an upper tape, respectively, wherein said inner
and outer layers are spirally wound and displaced by a half pitch
from each ot her; and rei nforcing threads di sposed between said inner
and outer |ayers of said pipe wall. 5. A cl eaner hose according to
claim 3, wherein saiqéhpner and outer l|ayers of said pipe wal |

i nclude circunferenti portions over said reinforcing wires, said inner

| ayer ~bei ng bonded to said outer |ayer only 3 =ra=tt™Ncunf erenti al
portions such that a gpe plurality of spaces are]forned bet§een

adj acent ci rcunf er ent\ portions. 6. A cl eaner{ hose accordyng to

claim3, wherein sai inforcing wres are¢hponded t saijd i nner
| ayer of said pipe QQ\\..
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7.: A cl eaner hose according to claim1, wherein said pipe wall includes

an i nner |ayer and an outer |ayer, and said reinforcing wires are
di sposed between said inner |ayer and said outer |ayer

17 8. A cl eaner hose conpri sing: a pipe wall fornmed of a
synthetic resin said pipe wall conprising _a spirally wound wal | and
four reinforcing wres di sposed spiral 5t predeterm ned intervals, in
said pipe wall, wherein said reinforcing wires conprise a first set
of conductive wires and a second set of conductive wires, wherein
said first set of conductive wires are for controlling ~a first notor

second not or.

and sai d second set of conductive ngre 7{ suppl ying power to a

H

2A 4 4 2 2 1
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9. ~ A cl eaner hose as in claim8, wherein said first set of cond%gtll veu’ 4
pres conprises a. - first pair of conductive wires and said second WCU
of conductlve W I es ri ses a : second pair of conductive wres.

IIH ﬁ'll“ Cl'aﬂin claim1, wherein each of said reinforcing wres
corrprl se of har dened stel%l havi ng a corrj

HEBLACEMENTSnEes ]

plating coated wit h synt hetic resin. A cl eaner hgs

wher ein Wr | ayers have a corrugated shape sutt

t hat sai yer 1tncrudes first recesses for recei Hg@?@

rei nforcing . hard steel wires and said outer Iay r-fi nc @E‘gcom
recesses F.or rﬁmﬁanbmlgoxabdn'pnsmg | ayer. cHeanes—kase! as

in claiml1l, I a1 firfhell RS s k I rbelng

positioned in SE{PS aeléon © fbges ﬁ*ﬁ a&ﬁﬁ écil(ildaﬁr?rer\g{raayer I S bondedtTo—sa
outer |ayer compnsxamays s contact said second recesses.
13. A cl eaneﬁouhmsnfomng wmck dlspnﬁd sp&rally),l at psaietermimedr intenvhls) ih said|pipgeewsll,

each have a w (ﬁhﬁn(g) electrical éﬁtﬁ@&t?dnstf&aéle&n&lg ng?uﬁ?d%réxfdrﬂﬁ%g?lsﬁﬁ%e.

reinforcing wire portions of said W res cr ng a
| ongi tudi nal portion of said cleaner hose.
' 2. A cleaner hose according to claim 1, wherein said reinforcing wires compnse

hardened steel wires coated with syntheuc resin.

3. A cleaner hose comprising:
— a pipe wall formed of a synthetic resin, said pipe wall compnsmg a splrally wound
) wall;and
four reinforcing wires disposed spirally at predetermined intervals, in sa1d pipe waIl
wherein said pipe wall includes inner and outer layers comprising a lower tape and
an upper tape, respectively, wherein said inner and outer layefs are spirally wound
and displaced by a half pitch from each other. |

4. A cleaner hose comprising:
a synthetic resin pipe wall;
four reinforcing hardened steel wires dxsposed spirally at predetermined intervals, in
said synthetic resin pipe wall, wherein said pipe wall includes inner and outer layers
comprising a lower tape and an upper tape, respectively, wherein said inner and
outer layers are spirally wound and displaced by a half pitch from each other;and
reinforcing threads disposed between said inner and outer layers of said pipe wall.

*

- 5. A cleaner hose according to claim 3, wherein said inner and outer layers of said pipe
wall include circumferential portions over said reinforcing wires, said inner layer
being bonded to said outer layer only. at said circumferential portions such that a
plurality of spaces are formed between adjacent circumferential portions.

6. A-cleaner hose according to claim 3, wherein said reinforcing wires are bonded to
said inner layer of said pipe wall.

7. A cleaner hose according to claim 1, wherein said pipe wall includes an inner layer
and an outer layer, and said reinforcing wires are disposed between said inner layer
and said outer layer.



-~

| 14 A cJ_e.a.neL—he%e—acccrrd’ﬁg to claim1, wherein said pipe wall .includes
yasmglela .

T

17
8. A cleaner hose comprising:
a pipe wall formed of a synthetic resin said pipe wall comprising a spirally wound
wall and

four reinforcing wires disposed spirally at predetermined intervals, in said pipe wall,
wherein said reinforcing wires comprise a first set of conductive wires and a second
set of conductive wires, wherein said first set of conductive wires are for controlling
a first motor and said second set of conductive wires are for supplying power to a
second motor. ' :

9. A cleaner hose as in claim 8, wherein said first set of conductive wires comprises a
first pair of conductive wires and said second set of conductive wires comprises a
second pair of conductive wires.

10. A cleaner hose as in claim 1, wherein each of said réinforcing wires comprises a core
 of hardened steel having a corrosion-preventive plating coated with synthetic resin.

11. A cleaner hose as in claim 3, wherein said inner and outer layers have a corrugated
shape such that said inner layer includes first recesses for receiving said reinforcing
hard steel wires and said outer layer includes second recesses for recexvmg said inner
layer.

12. A cleaner hose as in claim 11, wherein said inner layer includes ridges for being
positioned in said second recesses and said inner layer is bonded to said outer layer
only where said ridges contact said second recesses.

13. A cleaner hose as in claim 3, wherein said inner and outer layers each have a width
greater that a distance between five adjacent reinforcing wire portions of said

reinforcing wires crossing a longitudinal portion of said cleaner hose.

14. A cleaner hose according to claim 1, wherein said pipe wall includes a single layer.
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