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(54) Web heat treatment apparatus

(57)  Arubbing effect is imparted to a long or contin-
uous web (W) not only in its lengthwise direction but also
in its widthwise direction. A heat treatment apparatus
comprises: a pair of upper and lower conveyer nets (22,
24) adapted to run in a front-back-wise direction in a
heat-treatment chamber (12); upper and lower nozzles
(18, 20) provided above and below of these conveyer

FIG. 1

SECOND BLOCK

nets (22, 24); upper blow-off ports (47) of the upper noz-
zles (18) being disposed obliquely relative to a width-
wise direction of the web (W); and lower blow-off ports
(46) for hot air blasting from the lower nozzles (20) being
disposed obliquely relative to the widthwise direction of
the web (W) and in same time relative to the upper blow-
off ports (47).
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Description
TECHNICAL FIELD

[0001] The invention relates to a web heat treatment
apparatus for heat-treating or drying a long or continu-
ous web of woven or knitted textile fabric, non-woven
fabric, film or the like.

BACKGROUND ART

[0002] There has been proposed a heat treatment ap-
paratus for heat-treating or heat-drying a web, in a man-
ner that; a hot air is blown against upper and lower sur-
faces of the web over its entire width; while the web be-
ing interposed between a pair of upper and lower con-
veyer nets and being conveyed as to run together with
these conveyer nets (Japanese Registered Patent No.
2764197).

[0003] In such heat treatment apparatus, a hot air
blown from nozzles, which are provided above and be-
low the pair of upper and lower conveyer nets, strikes
against the upper and lower surfaces of the web as to
impart a rubbing or wrinkling effect onto the web that is
loosened or in an overfeed state.

OBJECT OF THE INVENTION

[0004] The heat treatment apparatus in the prior art
has disadvantage in that, onto the web in an overfed
state, only a rubbing effect in a lengthwise direction of
the web may be imparted by hot air blasting from the
nozzles; while a rubbing effect in a widthwise direction
of the web is not achievable.

[0005] In view of this problem, it is aimed to provide a
heat treatment apparatus capable of imparting on a web
a rubbing effect not only in a lengthwise direction of the
web but also in a widthwise direction of the web.

BRIEF SUMMARY OF THE INVENTION

[0006] The invention-wise web heat treatment appa-
ratus comprising: a pair of upper and lower conveyer
nets adapted to run in a front-back-wise direction in a
heat-treatment chamber; a plurality of upper nozzles
provided above the pair of upper and lower conveyer
nets to jet a hot blast against a web, which runs in a
overfed state between the pair of upper and lower con-
veyer nets in the front-back-wise direction, from above;
a plurality of lower nozzles provided below the pair of
upper and lower conveyer nets to jet a hot blast against
the web from under; upper blow-off ports on the upper
nozzles for hot-air blasting, at least a part of which ports
are dispsed obliquely relative to a widthwise direction of
the web; and lower blow-off ports on the lower nozzles
for hot air blasting, at least a part of which ports are dis-
posed obliquely relative to the widthwise direction of the
web and at same time relative to the upper blow-off
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ports.

[0007] In a second aspect of the invention, the upper
and lower blow-off ports on the nozzles are formed as
slits extended along straight lines; the upper blow-off
ports being disposed in parallel to one another; and the
lower blow-off ports being disposed in parallel to one
another and as to intersect the upper blow-off ports.
[0008] The invention-wise web heat treatment appa-
ratus enables to impart, on a web by hot air blasting, a
rubbing effect not only in the lengthwise direction of but
also in the lengthwise direction of theweb. This is be-
cause the upper blow-off ports on the upper nozzles are
disposed obliquely relative to widthwise direction of the
web.

[0009] Moreover, the web on heat treatment is pre-
vented from meandering or width-wise winding. This is
because the lower blow-off ports for hot air blasting on
the lower nozzles are disposed obliquely relative to the
upper blow-off ports for hot air blasting on the upper noz-
Zles.

[0010] With the web heat treatment apparatus of the
second aspect, rubbing effects both in widthwise and
lengthwise directions of the web are effectively and si-
multaneously imparted on the web. This is because; the
upper blow-off ports for hot air blasting from the upper
nozzles are provided in parallel to one another; and the
lower blow-off ports on the lower nozzles are provided
in parallel to one another and as to intersect the upper
blow-off ports. Moreover, meandering of the web is sure-
ly prevented because of intersecting arrangement of up-
per and lower slit-form blow-off ports.

BRIEF DESCRIPTION OF THE DRAWING
[0011]

Fig. 1 is a vertical, cross sectional view, as viewed
laterally, of a heat treatment apparatus according to
First embodiment of the invention;

Fig. 2 is a vertical, cross sectional view, as viewed
rearwardly, in the First embodiment;

Fig. 3 is a perspective view showing lower nozzles
in a first block, in the First embodiment;

Fig. 4 is a plan view showing web-spreading noz-
zles in first and second blocks, in the First embod-
iment;

Fig. 5 is a plan view showing upper and lower noz-
zles in Second embodiment;

Fig. 6 is a plan view showing upper and lower noz-
zles in Third embodiment;

Fig. 7 is a plan view showing upper and lower noz-
zles in Fourth embodiment;

Fig. 8 is a vertical, cross sectional view showing up-
per and lower nozzles in the First embodiment;
Fig. 9 is a perspective view showing nozzles in First
modified embodiment; and

Fig. 10 is a perspective view showing nozzles in
Second modified embodiment.
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DETAILED DESCRIPTION OF THE INVENTION
<First embodiment>

[0012] Anexplanation willbe givento a heattreatment
apparatus according to a first embodiment, which is for
heat-treating a long or continuous web W of woven or
knitted textile fabric, non-woven fabric, film or the like.

(1) An overall construction of a heat treatment apparatus
10

[0013] Fig. 1is alongitudinal, cross sectional view as
viewed from laterally of the heat treatment apparatus 10;
and Fig.2 is a longitudinal, cross sectional view as
viewed in rearward direction of the apparatus.

[0014] As shown in Figs. 1 and 2, an entrance 14 is
provided on a front surface of a heat insulating structure
while an exit 16 is provided on a back surface of the heat
insulating structure.

[0015] The web W is conveyed into a heat-treatment
chamber 12 from the entrance 14, is subjected to heat
treatment and then, after completing the treatment, con-
veyed out from the exit 16.

[0016] A plurality of upper nozzles 18 are arranged
above a passage of conveying the web W within the
heat-treatment chamber 12 and a plurality of lower noz-
zles 20 are arranged below the conveyance passage.
[0017] Further, a pair of upper and lower web-spread-
ing nozzles 50, 52 are provided near the exit 16. The
construction of these upper and lower nozzles 18, 20
and upper and lower web-spreading nozzles 50, 52 will
be described later in detail.

[0018] An upper endless conveyer net 22 for convey-
ing the web W runs below the upper nozzles 18 in a
front-to-back direction; and a lower endless conveyer
net 24 runs above the lower nozzles 20 also in the front-
to-back direction in a similar manner. The web W runs,
in a length-wisely loosened or overfed state, between
the upper conveyer net 22 and the lower conveyer net
24.

(2) Aninner construction of the heat-treatment chamber
12 will be described below.

[0019] The upper nozzles 18 and the lower nozzles
20 are disposed as divided into a first block and a sec-
ond block in order from the entrance 14, at inside of the
heat-treatment chamber 12.

[0020] Asshownin Fig. 1, the first block with the upper
and lower nozzles 18, 20 are disposed near the en-
trance 14. In following, explanation is made with refer-
ence to Fig. 2 that shows a right-left-wise cross section
of the heat-treatment chamber 12 as being crossed at
the first block.

[0021] AsshowninFig. 2, provided along a right-hand
side surface of the heat-treatment chamber 12 and
above an air-blasting port of a blast fan 38 is a stream-
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splitting duct 26 for vertically splitting a stream of hot air.
An upper duct 28 is connected to an upper portion of the
stream-splitting duct 26 by joining in a right-to-left direc-
tion of the heat-treatment chamber 12; and a lower duct
30 is connected to a lower portion of the stream-splitting
duct 26 also by joining in the right-to-left direction. Top
surface of the upper duct 28 is leftwardly inclined such
that the smaller in height or volume per length, the far-
ther away from the stream-splitting duct 26; and six up-
per nozzles 18 are provided on a bottom surface of the
upper duct 28. Meanwhile, bottom surface of the lower
duct 30 is rightwardly inclined such that the smaller in
height or volume per length, the farther away from the
stream-splitting duct 26; and six lower nozzles 20 are
provided on a top surface of the lower duct 30.

[0022] A recovery duct 32 is provided on a left side
surface of the heat-treatment chamber 12, on a side op-
posite to a side where the stream-splitting duct 26 is pro-
vided; and a filter 34 is provided at a lower portion of the
recovery duct 32, below which filter is provided a heating
section 36 comprised of burners.

[0023] From the heating section 36, a circulating duct
40 extends to a hot-air stream inlet of the blast fan 38
that is disposed underneath of the stream-splitting duct
26.

[0024] Hereto-mentioned construction will be further
explained in view of airflow. Hot-air stream produced by
the blast fan 38 is divided vertically by the stream-split-
ting duct 26 to be flown into upper and lower ducts 28,
30. Hot air flowing through the upper duct 28 is blown
out downwardly from the upper nozzles 18; and hot air
flowing through the lower duct 30 is blown out upwardly
from the lower nozzles 20.

[0025] Hot air having used for heat-treating the web
W, which runs between the upper and lower conveyer
nets 22, 24, is recovered by the recovery duct 32 and
then is sent, through the filter 34, to the heating section
36. Thus recovered air is again heated there, and re-
turns to the blast fan 38 by flowing through the circulat-
ing duct 40.

[0026] The second block is constructed in the same
manner as the first block is; and the web W passes
through the first block and then through the second
block.

[0027] Additionally, the pair of upper and lower web-
spreading nozzles 50, 52 for width-wisely spreading the
web W are provided at rear of the second block. A mech-
anism for supplying hot air to the pair of upper and lower
web-spreading nozzles 50, 52 is same as above.

(3) Construction of upper nozzles 18 and lower nozzles
20

[0028] An explanation will be given to the construction
of the upper nozzles 18 and the lower nozzles 20 with
reference to Figs. 3, 4 and 8.

[0029] Fig. 3 is a perspective view showing how the
lower nozzles 20 in the first block are arranged; Fig. 4
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being a plan view showing the first block, the second
block, and the web-spreading nozzles 50, 52; Fig. 8 be-
ing a vertical cross section view showing the upper noz-
zles 18 and the lower nozzles 20.

[0030] As shown in Fig. 8, each of the upper nozzles
18 is comprised of; a base or main body 43 that is at-
tached on a bottom surface of the upper duct 28 and is
downwardly tapered at lower portion thereof; and a
blow-off portion 45 that is downwardly extending from
the tapered portion of the main body 43. At lower end of
the blow-off portion 45, blow-off port 47 is provided in a
form of a linear slit, while a pair of flanges 49 is formed
along the blow-off port 47 so as to facilitate downward
flowing of the hot air.

[0031] In same manner as above, each of the lower
nozzles 18 is comprised of; a base or main body 42 that
is attached on a top surface of the lower duct 30 and is
upwardly tapered at upper portion thereof; and a blow-
off portion 45 that is downwardly extending from the ta-
pered portion of the main body 42. At upper end of the
blow-off portion 44, blow-off port 48 is provided in a form
of a linear slit, while a pair of flanges 48 is formed along
the blow-off port 46 so as to facilitate upward flowing of
the hot air.

[0032] First characteristic feature of the embodiment
resides in a manner of arranging the six upper nozzles
18 and the six lower nozzles 20 in each block; that is,
the lower nozzles 20 and the upper nozzles 18 are dis-
posed obliquely relative to the widthwise direction of the
web W. This is contrary to the prior art where the upper
and lower nozzles are arranged in parallel to the width-
wise direction of the web W (Japanese Registered Pat-
ent No. 2764197).

[0033] As shown in Fig. 4, in a plan-view illustration
of the first block, the six lower blow-off ports 46 and six
lower nozzles 20 are arranged in parallel to one another;
and they are arranged at a slant angle 61 (where
0°<61<90°) relative to the widthwise direction of the web
W.

[0034] Meanwhile, in the plan-view illustration of the
first block, the upper blow-off ports 47 and the upper
nozzles 18 are arranged in parallel to one another; and
they are arranged obliquely relative to the widthwise di-
rection of the web W and relative to the lower nozzles
20. Concretely, the upper blow-off ports 47 and the up-
per nozzles 18 are arranged at a slant angle 62 (where
0°<62<90°) relative to the widthwise direction of the web
W as shown in Fig. 4.

[0035] Further; as shown in Figs. 1 and 4, the upper
duct 28 and the lower duct 30, which are in a same size,
are disposed as shifted to each other in the web-con-
veying direction, by a dimension "A".

[0036] The upper nozzles 18 and the lower nozzles
20inthe second block are arranged in the same manner
as those in the first block except that arranging direc-
tions of the upper nozzles 18 and the lower nozzles 20
are reversed, relative to the widthwise direction of the
web W. More specifically, the lower nozzles 20 have an
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angle -61 relative to the widthwise direction of the web
W and the upper nozzles 18 are arranged at an angle -
02 relative to the widthwise direction of the web W.

(4) Construction of the web-spreading nozzles 50, 52

[0037] Second characteristic feature of the embodi-
ment resides in that the pair of upper and lower web-
spreading nozzles 50, 52 for putting the web W in open
width are provided at rearward of the second block.
[0038] The pair of upper and lower web-spreading
nozzles 50, 52 are distinguished from the upper and low-
er nozzles 18,20 in configuration of blow-off ports 53
whereas other constructions are substantially in com-
mon. As shown in Fig. 4, the blow-off ports 53 has a
wide-angle v-shaped configuration in a plan view in a
manner that a straight line is bent as angled at a center
line of the conveyance passage of the web W. The blow-
off ports 46 on the left side are constructed to blow hot
blast leftward; and the blow-off ports 46 on the right side
are constructed to blow hot blast rightward.

(5) Operation

[0039] An explanation will be given how the web W is
subjected to heat treatment in the here-to-mentioned
heat treatment apparatus 10.

[0040] The web W is conveyed in an overfed or
lengthwise loosened state as interposed between the
upper conveyer net 22 and the lower conveyer net 24.
In order to convey the web W in an overfed state, the
web W must be fed faster than the running speed of the
upper conveyer net 22 and the lower conveyer net 24
and must be conveyed without application of tension.
[0041] Whentheweb W s carried in from the entrance
14 of the heat-treatment chamber 12 to reach the first
block, the upper nozzles 18 and the lower nozzles 20
blow hot blast against the web. The upper nozzles 18
and the horizontally elongated lower nozzles 20 are dis-
posed obliquely relative to the widthwise direction of the
web W; accordingly, the hot blast strikes against the web
at along lines oblique to the widthwise direction of the
web W, from above and below; thereby achieving the
rubbing effect on the web not only in the lengthwise di-
rection of the web W but also in the widthwise direction
of the web. Since the upper nozzles 18 and the lower
nozzles 20 are disposed to intersect each otherin a plan
view, the rubbing effect can be given without having the
web W meandering in one direction. As shown in Figs.
1 and 4, the rubbing effect is increased because the up-
per duct 28 and the lower duct 30, which are same in
size, are disposed as shifted with each other by a di-
mension "A" in the web-conveying direction.

[0042] The web W having passed through the first
block then passes through the second block.

[0043] In this occasion, since the upper nozzles 18
and the lower nozzles 20 are arranged at different slant-
ing directions from those in the first block, a different rub-
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bing effect from that in the first block can be imparted to
the web W. Thus, the rubbing effect can be given in the
widthwise direction of the web W as well as in the length-
wise direction of the web W, in a same manner as in the
first block.

[0044] The web W having passed through the second
block then passes between the upper and lower web-
spreading nozzles 50, 52. In this occasion, since the hot
blast is blown out rightward on the right side of the ap-
paratus and leftward on the left side thereof, the web W
is width-wisely spreaded and conveyed out from the exit
16 in such a width-wisely spreaded state.

[0045] As described above, the heat treatment appa-
ratus 10 according to the embodiment can impart the
rubbing effect to the web W not only in the lengthwise
direction of but also in the widthwise direction of the web
W.

[0046] Moreover, the web W may be conveyed out in
a width-wisely spreaded state, by passing between the
pair of the upper and lower web-spreading nozzles 50,
52.

<Second embodiment>

[0047] A second embodiment of the invention will be
described with reference to Fig. 5, which differs from the
first embodiment in configuration of blow-off ports 46,
47 on the upper nozzles 18 and the lower nozzles 20.
[0048] In plan view as shown in Fig. 5, each of blow-
off ports 46, 47 in this embodiment extends along a
smooth curve (for example, an arc) whreas blow-off
ports 46, 47 in the first embodiment extends along a
straight line. The curved blow-off ports 46, 47 are dis-
posed as oblique to the widthwise direction of the web
W; and the upper nozzles 18 and the lower nozzles 20
are arranged in a manner to intersect each other.
[0049] Alsointhis embodiment, the rubbing effect can
be imparted to the web W not only in the lengthwise di-
rection of but also in the widthwise direction of the web
W.

[0050] To easy to be understood, Fig. 5 illustrates the
blow-off ports 46 of the lower nozzles 20 in solid lines,
the blow-off ports 47 of the upper nozzles 18 in dotted
lines, and the lower conveyer net 24 and the web W in
two-dot chain lines. Such way of illustration is also made
in Fig. 6 showing a third embodiment as well as Fig. 7
showing a fourth embodiment.

<Third embodiment>

[0051] A third embodiment of the invention will be de-
scribed with reference to Fig. 6, which differs from the
first embodimentin planar configuration of blow-off ports
46, 47 of the upper nozzles 18 and the lower nozzles 20.
[0052] As shown in a plan view of the Fig. 6, each of
lower blow-off ports 46 on lower nozzles 20 has av-
shaped orwide-angle v-shaped configuration which is
left-to-right-wise symmetric about a widthwise-center
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line of the web W. In a same manner, each of upper
blow-off ports 47 on upper nozzles 18 has a v-shaped
or wide-angle v-shaped configuration which is left-to-
right-wise symmetric about a widthwise-center line of
the web W, while the blow-off ports 47 intersect the blow-
off ports 46 in the lower nozzles 20, in a plan view.
[0053] Alsointhis embodiment, the rubbing effect can
be imparted to the web W not only in the lengthwise di-
rection of but also in the widthwise direction of the web
W.

<Fourth embodiment>

[0054] A fourth embodiment of the invention will be
described with reference to Fig. 7.

[0055] Each of the blow-off ports 46 in this embodi-
ment is modified from that of the third embodiment hav-
ing a v-shaped or wide-angle v-shaped configuration, in
a way that a width-wise linear portion is interposed on
a central portion of the wide-angle v-shaped configura-
tion, as shown in Fig. 7.

[0056] Atrightand left portions of the web W, the blow-
off ports are disposed also as oblique to the widthwise
direction of the web W, so that the rubbing effect can be
given in the widthwise direction of the web W.

<Fifth embodiment>

[0057] Only either of the above or below web-spread-
ing nozzles 50, 52 is provided along the conveyance
passage; while, in the above-mentioned embodiments,
the web-spreading nozzles 50, 52 are provided in pair
above and below the conveyance passage of the web
W.

<First and second Modified embodiments>

[0058] Modified embodiments of the invention will be
described with reference to Figs. 9 and 10.

[0059] While the above-mentioned embodiments uti-
lize the upper nozzles 18 and the lower nozzles 20 con-
structed in the manner shown in Fig. 8, an arrangement
shown in Fig. 9 may be instead employed, in which two
slit-shaped blow-off ports 54 are disposed as in parallel
to each other, on upper and lower nozzles 1. Alterna-
tively, an arrangement shown in Fig. 10 may be em-
ployed, in which a plurality of punched holes 56 are pro-
vided on the nozzles 18, 20.

<Third Modified embodiment>

[0060] The upper nozzles 18 and the lower nozzles
20 may be constructed such that; rotary dampers, which
are provided at inside of nozzles, are rotated to permit
hot blast to be intermittently blown out of the upper and
lower nozzles 18, 20, in a manner as disclosed in Jap-
anese Registered Patent No. 286044 1; thus presenting
a further rubbing effect.
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<Fourth Modified embodiment>

[0061] The pair of upper and lower web-spreading
nozzles 50, 52 for spreading the web W may be omitted
if the web W is adequately put in open width; whereas
such web-spreading nozzles 50, 52 are provided in fore-
going embodiments.

<Fifth Modified embodiment>

[0062] In foregoing embodiments, the upper duct 28
and the lower duct 30 are disposed as shifted by a di-
mension "A" in web-conveying direction, as shown in
Figs. 1 and 4. Nevertheless, the upper duct 28 and the
lower duct 30 may be instead disposed as symmetric
with respect to the horizontal web-conveyance passage
(thatis, "A = Q"), so as to continuously subject the web
W to hot blasts both from above and underneath.

INDUSTRIAL APPLICABILITY

[0063] Accordingto the invention-wise web heat treat-
ment apparatus, a rubbing effect is imparted to a long
or continuous web (W) not only in its lengthwise direc-
tion but also in its widthwise direction.

Claims

1. A web heat treatment apparatus comprising

a pair of upper and lower conveyer nets
adapted to run in a front-back-wise direction in a
heat-treatment chamber;

a plurality of upper nozzles provided above
the pair of upper and lower conveyer nets to jet a
hot blast from above and against a web, which runs
in an overfed state between the pair of upper and
lower conveyer nets in the front-back-wise direc-
tion;

a plurality of lower nozzles provided below the
pair of upper and lower conveyer nets to jet a hot
blast against the web from under;

upper blow-off ports on the upper nozzles for
hot-air blasting, at least a part of which ports are
disposed obliquely relative to a widthwise direction
of the web; and

lower blow-off ports on the lower nozzles for
hot air blasting, at least a part of which ports are
disposed obliquely relative to the widthwise direc-
tion of the web and at same time relative to the up-
per blow-off ports.

2. The web heat treatment apparatus according to
claim 1, wherein the upper and lower blow-off ports
on the nozzles are formed as straight slits; the upper
blow-off ports being disposed in parallel to one an-
other; and the lower blow-off ports being disposed
in parallel to one another and as to intersect the up-
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per blow-off ports.

10



EP 1 291 458 A2

0¢ be J 0) ow 0¢
J
/

VA A VEAA VA ALA 4

\S\'.I

L L L Y T

N

VAR SN S AR A X2

= ——
N
N_: h\
{ N
\ X
r—-\
\
—)
N
h\ = -~
e
N
Q\\\\ MNAVAVANAN

N .

~—=

T

2S
N 9l
Iy Sy iy | ) i i @
gl i = s = N 2 @
.v_. \\\ 4 { { | VA
= ’ { ( ] LN\
\\ v ) { T — 1 \\%a Vs Om \
8l 7 / \_H
T 7 T T 7 7 7 7 7 7 7 7 7 7 XA
82 4 8¢ -8l 8¢
— . _ N -

"\5
- <C
[
AN NAN N N\ N
—/
.~ \_———/

—_—

400718 LS¥Id 9 y507g ANOD3S

_
Il 914




EP 1 291 458 A2

8¢ 14 02 Oov 0¢
J [/ YA
\\A\\\\&\\k\\\\\w\\\\\\\\\\\\\Rﬁ
T
wL A
A , 9¢
\ o
¢ | -~ -~ ~ \/w
o> Y N TN PR N
/ S Sy S ove
@N\)WI\\ F. f AL | - “ :
\ i JC p | . JC t
A T 1.& 11 n A ‘|
> : AT 7 7 |\\ 4
% D S S B 1
N N “P—2¢
( \\\N\\\N\\\gﬂ\\\\\\\\\\\\\\\\RN\\
cc 151! 87 \ M
2l
o]l






SECOND BLOCK

FIRST BLOCK

EP 1 291 458 A2

FIG. 4

1

ORIENTATION OF
LOWER NOZZLES

J

91
N\ WEB WIDTHWISE

Fi DIRECTION

|

~| ORIENTATION OF

UPPER NOZZLES

WEB WIDTHWISE
DIRECTION

61

ORIENTATION OF

10

LOWER NOZZLES



EP 1 291 458 A2

1



EP 1 291 458 A2

20(46)
N

18(47)

1+ 30

12




EP 1 291 458 A2

20(46)
N

18(47)

13



EP 1 291 458 A2

FIG. 8

14



EP 1 291 458 A2
FIG. 9

18

15



	bibliography
	description
	claims
	drawings

