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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 

with reinforcing wires, in which reinforcing metal wires are 

spirally 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 corrugated 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. 

With respect to recent electric cleaners, it has been 

coming a mainstream to have a fqnction to clean effectively not 

20 only by turning a power supply of an electric cleaner body C 

ON-OFF to suck air, but also by a·ttaching 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 rotary brush is made to rotate 

suitably to an object to be cleaned s·uch as a floor, a carpet 

25 or the like, .or the height of the brush from the floor is 
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changed and adjusted suitably, as shown in Fig. 5. 

Therefore, in order 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 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. In the structure of a hose H, therefore, 

10 as shown in Fig. 8, a coated wire 40 is wound 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 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 

20 reinforcing wire 20, not only there is a problem that the total 

25 

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. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
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solve the foregoing problems belonging to such a conventional 

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 

s 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 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. In 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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wound tape and an upper wound tape may be wound spirally while 

their pitches are displaced from each other by half pitch. In 

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-coated wires (coated wires) may be disposed 

10 between the layers. 

Since the cleaner hose according to the present 

invention 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-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 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 constituted by the 

two of the reinforcing hard steel wires, and at the same time 
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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 for the nozzle-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. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

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 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 
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portion showing a conventional structure. 

DETAILED DESCRIPTION- OF THE INVENTION 

Preferred embodiments of the present invention will be 

described below with reference to the drawings. 

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 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 side 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 j! and wound spirally while keeping the 
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interval ]! 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 wire_s will be hereinafter referred to as 

s "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 ]! and 

spirally wound while keeping the predetermined interval ]! 

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 
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a bonding agent is applied onto the __ upper surfaces of the 

coated wires so that the 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, 

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 

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. 

10 For example, twenty six reinforcing threads 5 of nylon 

are disposed in the axial di~ection 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 to 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. In this case, the second tape 4a is 

wound while being shifted widthwise by half pitch relative to 

the first tape 3a, that is, l;:>y 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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second tapes 3a and 4a, respectively. Although the first and 

second tapes 3a and 4a and the reinforcing :!=hreads 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-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 Has 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 an electric cleaner body C 

while the connection pipe 6 on its other side is plugged into 

15 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 operatio~ 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 

This SheetHas Been Replaced 

.. · \ 11111111111111~1 Ill llll 
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0.9 mm<l>, the diameter of the hoses, that is, the winding 

diameter of the reinforcing wires is 45 mm<l>, 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 

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. 

10 

<<Length of one reinforcing wire and total 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 length L1 of one spiral lap is a diagonal 

of a quadrangle with ao=45rt, 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, 

20 

wire) 

L1 = V(20 2+(45tt) 2 ) 

= 142.71 (mm) 

142.71x50 = 7135.5 (mm) (the length of one reinforcing 

7135.Sx2 = 14271 (mm) (the total length of the 

reinforcing wires) 

Because the diameter and the specific gravity of the hard steel 

wire are 0.9 mm<l> and 7.86, respectively, 

rrx0.452xl = 0.64 (mm2 ) 

25 0.64x1427lx(l/lOOO)x7.86 = 71.79 (g) (the total weight 

of the reinforcing wires} 
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<<Length df one reinforcing 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 wires in the hose according to the present invention 

5 are obtained as follows. Since the length L2 of one spiral lap 

is a diagonal of a quadrangle with ao=45Tt 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, 

10 

L2 = V ( 4 02+ ( 4 5 Tt) 2
) 

= 146.85 (mm) 

146.85x25 = 3671.25 {mm) {the length of one reinforcing 

wire) 

3671.25x4 = 14685 (mm) (the total length of t.he 

reinforcing wires) 

15 Because the diameter and the specific gravity of the hard steel 

20 

wire are 0.9 mm~ and specific gravity 7.86, respectively, 

rrx0.45 2xl = 0.64 (mm2 ) 

0.64x14685x(l/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.S 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 
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The length 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 reinforcing 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 nun<!> wire of JIS Standards SWRH72A, the electric resistance 

value is about 300 Q/km for the 0. 9 nun<!> wire because the 

electric resistance value is 250 Q/km in the case of the 1.0 

nun<I> standard wire. Thus, it can be confirmed that the wire can 

10 conduct pow~r to a small motor provided on the forward end of 

a nozzle portion in an electric ~leaner. 

<<Weight>> 

When the total weight of the four reinf o"rcing wires in 

the present invention is compared with the total weight of the 

15 two reinforcing wires in the conventional hose, the difference 

therebetween is obtained as follows: 

73.87g-71.79g = 2.0Bg 

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 
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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 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 and outer layers 3 and 4 also in this 

embodiment. However, these reinforcing threads are not always 

15 required. 

According to the present 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 the 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 
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above I the present invention is not always limited tO the 

structures of these embodiments, but those embodiments may be 

modified within a s_cope which has the above-mentioned 

constituents stated in the present invention, 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 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 

15 can be performed through the reinforcing wires. In addition, 

since the shape of the hose is kept surely by use of the four 

reinforcing wires, it is possible to expect a conspicuous 

effect that the ~ose 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 conventional 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 because only the· hard· steel wires are used, and the 
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manufacturing can be carried out simply and rapidly, because 

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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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 
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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. 
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