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Specification
1. Title

Vacuum Cleaner Suction Hose
2. Claim
(1) Avacuum cleaner suction hose, wherein a synthetic-resin-covered steel wire (2)

is mounted in a continuous spiral at a certain pitch to a tube wall (1a) of a hose

main body (1) made of a soft synthetic resin to form a spiral peak portion (1b)

along this synthetic-resin-covered steel wire (2) on the tube wall (1a) and a

synthetic-resin-covered wire (4) is positioned in an intermediate portion of the

pitch of the synthetic-resin-covered steel wire (2) and embedded in the tube wall

(1a) in a continuous spiral at the same spiral pitch as the synthetic-resin-covered

steel wire (2).

3. Description
(Industrial Applicability)

The present invention relates to an improvement of a suction hose mounted to a
vacuum cleaner.
(Background)

As a vacuum cleaner suction hose, conventionally, a hose made of soft vinyl
chloride with favorable flexibility is widely used, and wiring of a covered wire is
performed using a tube wall thereof.

To provide this covered wire in the tube wall, a structure is adopted where the
tube wall is formed in a spiral tube wall of a wave-shaped cross section and the covered
wire is integrally adhered along an inner peripheral surface of a spiral peak portion
thereof, but because the covered wire has an extremely small diameter, a problem is
had where the hose lacks shape retention and pressure resistance.

Because of this, as illustrated in FIG. 8, a structure is used where, in a state of
being lined up with each other, a covered wire (c) and a reinforcing steel wire (d) are
covered by a synthetic-resin tube (e) and this tube (e) is integrally adhered to an inner
peripheral surface of a spiral peak portion (b) of a spiral tube wall (a) of a wave-shaped
cross section and has shape retention and pressure resistance improved by the
reinforcing steel wire (d).

(Technical Problem)
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However, configuring as above not only integrates elastic restoring forces of the
covered wire (c) and the reinforcing steel wire (d) so that they act in a direction of
expanding a diameter of the inner peripheral surface of the spiral peak portion (b) of
the tube wall (a) and increases a depth of a spiral groove (f) formed by the inner
peripheral surface of the spiral peak portion (b) to increase a flow resistance of air to
prevent a smooth suction action from being exhibited but also causes a problem where
more dust and the like adheres and remains on an inner surface thereof. There is also a
problem where a pressure due to the covered wire (c) and the reinforcing steel wire (d)
acts intensively on the spiral peak portion inner peripheral surface of the tube wall (a)
to weaken the peak portion (b).

The present invention provides a vacuum cleaner suction hose whose object is to
solve such problems.

(Solution to Problem)

To achieve the object above, a vacuum cleaner suction hose of the present
invention has a structure where a synthetic-resin-covered steel wire (2) is mounted in a
continuous spiral at a certain pitch to a tube wall (1a) of a hose main body (1) made of a
soft synthetic resin to form a spiral peak portion (1b) along this synthetic-resin-covered
steel wire (2) on the tube wall (1a) and a synthetic-resin-covered wire (4) is positioned
in an intermediate portion of the pitch of the synthetic-resin-covered steel wire (2) and
embedded in the tube wall (1a) in a continuous spiral at the same spiral pitch as the
synthetic-resin-covered steel wire (2).

(Actions)

The synthetic-resin-covered steel wire (2) provided in an inner wall of the tube
wall (1a) of the hose main body (1) continuously presses against the tube wall (1a) in a
direction of expanding a diameter thereof so as to hold a shape of the hose (1) main
body and maintain an appropriate pressure-resistance strength.

By this covered steel wire (2), the spiral peak portion (1b) is formed on the tube
wall (1a) and a spiral valley portion is formed between the peak portions (1b) (1b), but
because the synthetic-resin-covered wire (4) is embedded in the tube wall (1a) in an
intermediate area of the spiral pitch of the covered steel wire (2) corresponding to this
spiral valley portion, a tube-wall portion between adjacent spiral-steel-wire portions in
the covered steel wire (2) expands in diameter due to an elastic restoring force of the

covered wire (4), formation of the spiral valley portion is offset so an inner peripheral
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surface of the tube wall (1a) becomes a flat surface, and a hose with a small flow
resistance of air is formed.
(Examples)

To describe an example of the present invention with reference to the drawings,
in FIGS. 1 and 2, (1) is a hose main body made of a soft synthetic resin such as polyvinyl
chloride or an EVA resin and a tube wall (1a) thereof of a cylindrical shape is formed to
have a certain thickness.

On an inner peripheral surface of this tube wall (1a) of the hose main body (1), a
steel wire (2) covered by an appropriate synthetic resin (3) is wound in a spiral at a
certain spiral pitch, and an outer peripheral surface of this resin-covered steel wire (2)
is adhered to and integrated with the inner peripheral surface of the tube wall (1a).
Moreover, a tube-wall (1a) portion covering this resin-covered steel wire (2) is formed
into a spiral peak portion (1b) along an outer-side semicircular surface of the resin-
covered steel wire (2).

(4) is a resin-covered wire covered by an appropriate synthetic resin (5). This
resin-covered wire (4) is formed to have a smaller diameter than the resin-covered steel
wire (2) and is embedded in a continuous spiral at the same spiral pitch as the resin-
covered steel wire (2) in the tube wall (1a) in an intermediate portion between adjacent
spiral steel-wire portions (2a) (2a) of the resin-covered steel wire (2).

Therefore, the resin-covered wire (4) embedded in a spiral in the tube wall (1a),
due to an elastic force thereof, expands in an outer-diameter direction a tube-wall (1a)
portion wherein the covered wire (4) is embedded—that is, a tube-wall portion (1c)
between the spiral peak portions (1b) (1b) formed by covering the adjacent spiral steel-
wire portions (2a) (2a) of the resin-covered wire (2)—to eliminate a spiral valley
portion that otherwise arises in the tube-wall portion (1c) and forms the tube-wall
inner peripheral surface into a flat surface.

FIG. 3 illustrates another example of the present invention. In the example above,
the resin-covered steel wire (2) is mounted in a state of being exposed to the inner
peripheral surface of the tube wall (1a), but in this example, the resin-covered steel wire
(2) is formed by being covered with a soft-synthetic-resin covering layer (1a’) forming
an inner periphery wall surface of the tube wall (1a). This example is otherwise

identical to the example above.
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Therefore, in this example, the inner peripheral surface of the tube wall (1a) is
formed as a flat surface having the same diameter over its entire length and makes flow
of air further favorable.

Next, to manufacture a vacuum cleaner suction hose such as that illustrated in
FIGS. 1 and 2 in the example above, as illustrated in FIG. 4, the resin-covered steel wire
(2) is wound in a spiral at the certain spiral pitch on a rotational molding shaft (6) and a
synthetic-resin ribbon material (7) in a half-melted state having a certain width that can
cover three spiral steel-wire portions of this resin-covered steel wire (2) is continuously
wound in a spiral at the same pitch as the resin-covered steel wire (2) so an edge
portion of the ribbon material wound next overlaps a central portion of the ribbon
material wound first, thereby forming an inner-layer portion (1d) of the tube wall (1a).
The vacuum cleaner suction hose can then be obtained by winding, in the inner-layer
portion and in a spiral at the same pitch as the resin-covered steel wire (2), the resin-
covered wire (4) in a central portion between adjacent spiral steel-wire portions (2a)
(2a) of the resin-covered steel wire (2) and interposing the resin-covered wire (4)
between the ribbon material wound first and the ribbon material wound next.

Furthermore, as illustrated in FIG. 5, manufacturing is also possible by
continuously winding in a spiral at the same pitch as the resin-covered steel wire (2) a
synthetic-resin ribbon material (7a) in a half-melted state having a certain width that
can cover both wire portions (2a) (2a) over the adjacent spiral steel-wire portions (2a)
(2a) wound at the certain spiral pitch on the rotational molding shaft (6), winding the
resin-covered wire (4) in a spiral at the same pitch as the resin-covered steel wire (2) in
an intermediate portion on this ribbon material (7a), and winding in a spiral another
synthetic-resin ribbon material (7b) in a half-melted state having substantially the same
width as the ribbon material (7a) by shifting it by half the pitch from the ribbon
material (7a) and so as to cover an adjacent resin-covered wire portion.

Likewise, as illustrated in FIG. 6, a suction hose such as that illustrated in FIG. 3
can be manufactured by, when a synthetic-resin ribbon material (7c) in a half-melted
state having a certain width is wound in a spiral in the rotational molding shaft (6),
having, on one half portion thereof, the resin-covered wire (4) provided in a center
between two resin-covered steel-wire portions (2a) (2a) and wound in a spiral at the

certain pitch and winding the other half portion so as to cover the two already-wound
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resin-covered steel-wire portions (2a) (2a) and the resin-covered wire portions (4a)
(4a).

Furthermore, as illustrated in FIG. 7, manufacturing is also possible by disposing
the two resin-covered steel-wire portions (2a) (2a) and the resin-covered wire portion
(4a) therebetween on both end portions and a central portion of a synthetic-resin
ribbon material (7d) in a half-melted state having a certain width, winding in a spiral at
the certain pitch the ribbon material (7d) so opposing end portions of the ribbon
material wound first and the ribbon material wound next overlap each other, covering
the two resin-covered steel-wire portions (2a) (2a) and the resin-covered wire portion
(4a) therebetween on the ribbon material (7d) with another synthetic-resin ribbon
material (7e) in a half-melted state, and winding in a spiral at the certain pitch the
ribbon material (7e) so opposing ends of the ribbon material wound first and the ribbon
material wound next overlap each other.

Note that the suction hose can of course also be obtained by being manufactured
in a method other than the manufacturing method above.

(Advantageous Effects of Invention)

As above, according to the vacuum cleaner suction hose of the present invention,
the synthetic-resin-covered steel wire (2) is mounted in the continuous spiral at the
certain pitch to the tube wall (1a) of the hose main body (1) made of the soft synthetic
resin to form the spiral peak portion (1b) along this synthetic-resin-covered steel wire
(2) on the tube wall (1a) and the synthetic-resin-covered wire (4) is positioned in an
intermediate portion of the pitch of the synthetic-resin-covered steel wire (2) and
embedded in the tube wall (1a) in the continuous spiral at the same spiral pitch as the
synthetic-resin-covered steel wire (2). Therefore, the hose main body (1) can be readily
held in a bendable shape by being imparted with tension in the direction of expand the
diameter of the tube wall (1a) by a spring force of the synthetic-resin-covered steel wire
(2) disposed on an inner-wall side of the tube wall (1a) of the hose main body (1), a
pressure-resistance strength of the hose main body (1) can be increased such that it can
be subjected to use over a long period. Moreover, because the synthetic-resin-covered
wire (4) is embedded in the tube wall (1a) between the spiral peak portions (1b) (1b)
formed by the covered steel wire (2)—that is, in a portion corresponding to the spiral
valley portion—the tube-wall portion between the adjacent spiral steel-wire portions in

the covered steel wire (2) is expanded in diameter by the elastic restoring force of the
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covered wire (3) and formation of the spiral valley portion can be eliminated to form
the inner peripheral surface of the tube wall (1a) into the flat surface. Therefore, a
smooth suction action can be exhibited by the flow resistance of air becoming small and
accumulation and adhesion of dust and the like can be prevented.

Furthermore, an expanding force acting on the tube wall (1a) by the resin-
covered steel wire (2) and the resin-covered wire (4) is distributed evenly over the
entire length of the tube wall (1a) such that durability can be improved.

4. Brief Description of Drawings

FIGS. 1 to 7 illustrate an example of the present invention: FIG. 1 is a simplified
side view showing a cross section of a portion thereof, FIG. 2 is a partial enlarged cross-
sectional view thereof, FIG. 3 is a simplified side view showing a cross section of a
portion illustrating another example of the present invention, and FIGS. 4 to 7 are
simplified cross-sectional views for describing a manufacturing method of a suction
hose of the present invention. FIG. 8 is a side view showing a cross section of a portion
of a conventional hose.

(1)...hose main body, (1a)...tube wall, (1b)...spiral peak portion, (2)...resin-

covered steel wire, (4)...resin-covered wire.

Utility Model Applicant
Agent: Takashi Yamamoto, Patent Attorney
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