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Description
Technical field

[0001] The presentinvention relates to improvements
in machines for treating fabrics and in particular in so-
called stenters for drying fabrics.

Prior art

[0002] In some cases, machines called stenters are
used for drying fabrics continuously, substantially con-
sisting of a drying oven wherethrough the fabric is fed in
a substantially continuous manner for being impinged by
a hot air flow. The fabric is engaged to chain conveyor
members that hold it stretched and move it forward be-
tween two overlapped blowing members. Air heated by
a heat generator, normally consisting of a gas burner, is
fed to said blowing members

[0003] Machines of this type are described for example
in EP-A-0471162 and in EP-A-0935112. Normally, two
separate fans are used in these machines for sucking air
from a flow conduit and pushing it into two overlapped
manifolds, each feeding a respective blowing member.
For various reasons it may happen that two fans suck in
different air flow rates. When this happens there may
occur unbalances in the temperature of the air sucked
by the two fans, and thereby of the air blown on the two
opposite faces of the fabric. This especially happens
when the heat generator comprises a burner that oper-
ates blown-wise, that is, the flame whereof burns inside
the air flown sucked in by the machine. In that case, in
fact, a flow rate difference between the two fans causes
a movement of the burner flame, which heats at a higher
temperature the air fed to the fan at a higher flow rate.
This causes an uncontrollable variation in the tempera-
tures of the air blown on the top face and on the bottom
face of the fabric passing between the two blowing mem-
bers with consequent difficulties in controlling the fabric
treatment.

[0004] EP-A-1.262.726 describes a stenter wherein
the fabric drying air is indirectly heated through heat ex-
change with a combustion gas that circulates in a heat
recovery exchanger in flow connection with the combus-
tion chamber of a burner. The air circuit is made so as
to optimize the thermal exchange between the air circu-
lating outside the conduits of the heat exchanger and the
combustion gases that circulate within said conduits.

Summary of the invention

[0005] Theinvention aims atreducing the above draw-
backs of the traditional stenters at least partly. To this
end, according to one embodiment of the invention, a
stenter is provided which comprises: a fabric feeding
path; above and below said path, respectively afirst blow-
ing member and a second blowing member; a heat gen-
erator for heating an air flow; a first fan for feeding hot
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air towards the first blowing member and a second fan
for feeding hot air towards the second blowing member;
an air flow conduit from the heat generator to said first
fan and to said second fan. According to the invention,
baffle plates are arranged in the flow conduit, which favor
the mixing of the air flows sucked by said first fan and
said second fan.

[0006] In some embodiments, the baffle plates are ar-
ranged at two different heights within said flow conduit.
[0007] According to advantageous embodiments, the
baffle plates are arranged inclined, according to two dif-
ferent inclinations, relative to the longitudinal develop-
ment of the air flow conduit between the heat generator
and said first fan and said second fan.

[0008] In some embodiments there are provided at
least two bottom baffle plates and at least two top baffle
plates, arranged at different heights and with different
inclinations in the flow conduit, defining an intermediate
mixing zone between the heat generator and the firstand
second fan, wherein air currents mix, sucked by means
of the two fans from the heat generator to suction inlets
associated to the two fans.

[0009] Preferably, the first fan and the second fan are
controlled independently of one another, for example by
two inverter motors.

[0010] Further advantageous features and embodi-
ments of the invention are indicated in the appended
claims, which are an integral part of the present descrip-
tion, and will be described with reference to a non-limiting
embodiment of the invention.

Brief description of the drawings

[0011] The invention will be better understood by fol-
lowing the description and accompanying drawing, which
shows a non-limiting practical embodiment of the inven-
tion. More in particular, in the drawing:

Fig. 1 shows a stenter according to the invention, in
an axonometric view;

Fig. 2 shows the stenter of Fig. 1 wherefrom the outer
panels and a part of the blowing members have been
removed;

Fig. 3 shows an axonometric view of the air flow con-
duit;

Fig. 3A shows an axonometric view similar to the
view of Fig. 3, but according to a different angle;
Fig. 4 shows an axonometric view similar to the view
of Fig. 3, but with the conduit partly open for showing
the arrangement of the inside baffle plates;

Fig. 4 shows an axonometric view similar to that of
Fig. 4, but according to a different angle;

Figs. 5 and 6 show a side view and a plan view of
the conduit of Figs. 3 and 4, and

Figs. 7,8 and 9 show sections according to horizontal
trace planes VII-VII, VIII-VIII and IX-IX of Fig. 5.
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Detailed description of an embodiment of the invention

[0012] Fig. 1 shows a drying machine of a fabric fed
continuously and in open width, so-called stenter, glo-
bally indicated with reference numeral 1. More in partic-
ular, in Fig. 1 the machine is shown from the fabric inlet
side. This figure shows two blowing members 3 and 5,
respectively a top and a bottom member, developing ac-
cording to substantially horizontal planes, spaced from
one another, whereinbetween a fabric feeding path P is
defined. The blowing members 3 and 5 may be made in
various manners. For example, the blowing members
may each comprise a series of cross conduits 3A and 5A
extending in a cross direction relative to the fabric feeding
direction F along path P. Each conduit 3A, 5A has holes,
whereof Fig. 1 only shows holes 5B of the bottom con-
duits 5A. Air is blown through these holes towards the
corresponding fabric face.

[0013] Underneath the blowing members 3 and 5, an
air flow conduit develops, which is globally indicated with
reference numeral 7. The air flow conduit 7 extends
crosswise relative to the fabric feeding direction F along
path P between the blowing members 3, 5.

[0014] A heat generator is arranged at one end of the
flow conduit 7, for example a gas burner 9, which gen-
erates the heat for heating the air that through the flow
conduit 7 is sucked by means of two fans that feed the
fan 3A and 5A thereof. The fans are schematically shown
in Fig. 6 and in Figs. 3A and 4A they are shown along
with the case and the respective supply thereof, and are
labeled with reference numerals 11 and 13.

[0015] Fans 11 and 13 are seated into respective cas-
es 15 connected to unions 17, 18 of the flow conduit 7
and are actuated by separate motors 11M and 13M which
may be controlled independently of one another through
a programmable central control unit, not shown. As is
shown in particular in Fig. 2, where the outside panels
and blowing members 3 and 5 have been removed from
the stenter, the two fans seated in cases 15 push hot air
sucked from the flow conduit 7 towards channels 19, 20
that feed the air respectively to a top case 3C of the blow-
ing member 3 and to a bottom case 5C of the bottom
blowing member 5 (see Fig. 1). The two fans may be
driven independently of one another by two motors, not
shown, so as to take different rotating speeds and thus
operate in different points of the respective characteristic
curves according to the operating conditions required for
the machine. As a consequence thereof, the two fans 11
and 13 may suck in different amounts of air.

[0016] To prevent this from negatively affecting the air
temperature entering into unions 17 and 18, a special
configuration of the inside volume of the flow conduit 7
is provided, which shall be described hereinafter with par-
ticular reference to Figs. 4 to 9.

[0017] InFig. 4 the flow conduit 7 is shown partly open.
In Fig. 4A the flow conduitis shown from a different angle,
still open at the top and fitted with the two fans 11 and
13, omitted in Fig. 4. The flow conduit is delimited by
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outside walls 21 that define an inside volume which, in
the example shown, has an elongated rectangular sec-
tion with chamfered corners. In a manner known per se,
the air is sucked into the flow conduit 7 passing through
filters 23 removable through grips 23A from outside the
machine with horizontal movement according to arrow
f23. The air sucked through filters 23 enters into the flow
conduit 7 and is heated by the flame of burner 9. In front
of burner 9 into the flow conduit 7, between burner 9 and
apertures 17A, 18A of union 17, 18 inclined walls or baffle
plates are arranged, the function whereof is to prevent
or reduce temperature unbalances into the air flows
sucked by fans 11 and 13.

[0018] In the embodiment shown there are provided:
a first bottom baffle plate 31, a second top baffle plate
33, a third bottom baffle plate 34 and a fourth top baffle
plate 35. Baffle plates 31 - 35 are arranged inclined rel-
ative to the longitudinal axis A-A of the flow conduit 7.
More in particular, the bottom baffle plates 31 and 34 are
substantially parallel to one another and define a first
angle A1 (Fig. 8) relative to axis A-A of the flow conduit
7, whereas baffle plates 33 and 35, parallel to one another
and inclined relative to baffle plates 31 and 34, form a
second angle A2 relative to axis A-A.

[0019] The height of baffle plates 31 and 33 is approx-
imately half or preferably a little larger than half the overall
height of the cross section of the flow conduit 7, so that
in the intersection points of the baffle plates or walls 31,
33 and 34, 35 there is a reciprocal jointing zone of the
same baffle plates. Actually, the bottom baffle plates 31
and 34 develop from bottom 7A of the flow conduit 7 up
to about half the height of the conduit or slightly above
the half, whereas baffle plates 33 and 35 develop from
the top, that is, from the top wall 7B of the flow conduit 7
down to about half the height or slightly below the half.

[0020] Asis understood in particular by looking at Fig.
4, in this way the inside volume of the flow conduit 7 is
divided into zones that generate crossed air currents.
More in particular, in front of the burner baffle plates 31
and 33 force the air sucked by fans 11, 13 to follow a
path schematically shown by arrows FA and FB. The two
flows FA and FB pass above the top edge of baffle plate
31 and cross in the zone comprised between the inter-
sections of the pairs of baffle plates 31, 33 and 34, 35.
Hence, the air flows continue according to arrows FC and
FD towards the suction inlets 17A, 18A of unions 17, 18
passing on the top edge of baffle plate 34.

[0021] With an arrangement of this type, a mix of air
flows sucked by the two fans 11, 13 is obtained in the
central zone arranged between the crossing points of
baffle plates 31, 33 and 34, 35 with consequent balancing
of the temperatures of the flow sucked by the two fans.
In this way, even when the two fans, for reasons resulting
from the machine operating conditions, suck in different
flow rates, the flame of burner 9 remains approximately
in centered position and is not deviated to the left or to
the right by the speed difference of the air, and above all
the air flows mix with consequent temperature leveling.
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[0022] In short, at the inlet of unions 17 and 18 there
are two air flows with even different flow rate, but at a
substantially equal temperature or in any case different
by alimited value, with consequent possibility of a correct
control of the fabric processing.

[0023] Itis understood that the drawing shows justone
example, provided merely as a practical demonstration
of the invention, which can vary in its forms and arrange-
ments, without however departing from the scope of the
concept underlying the invention. Any reference num-
bers in the appended claims are provided to facilitate
reading of the claims with reference to the description
and to the drawing, and do not limit the scope of protection
represented by the claims.

Claims

1. A stenter comprising: a feeding path for a fabric (T);
above and below said path, respectively a first blow-
ing member (3) and a second blowing member (5);
a heat generator (9) for heating a air flow; a first fan
(11) for feeding hot air towards the first blowing mem-
ber (3) and a second fan (13) for feeding hot air to-
wards the second blowing member (5); an air flow
conduit (7) from the heat generator to said first fan
and to said second fan; characterized in that in
said flow conduit (7) baffle plates (31, 34; 33, 35) are
arranged that favor the mixing of the air flows sucked
by said first fan (11) and by said second fan (13).

2. Stenter according to claim 1, characterized in that
said baffle plates are arranged at two different
heights within said flow conduit.

3. Stenter according to claim 1 or 2, characterized in
that said baffle plates are arranged in said flow con-
duit (7) according to inclined directions so as to in-
tersect and define an intermediate mixing zone in
said flow conduit wherein air current mix, which are
sucked by said first and second fan (11, 13).

4. Stenter according to claim 1, 2 or 3, characterized
in that: said flow conduit (7) comprises outside walls
(21) that define an inside volume for the air flow, said
flow conduit developing from an air inlet end to a dual
air outlet towards said first fan and said second fan
(11,1 3); said baffle plates are arranged in said flow
conduit (7) oriented crosswise and inclined in oppo-
site directions relative to the air flow.

5. Stenter according to one or more of the previous
claims, characterized in that said baffle plates (31,
33, 34, 35) are arranged so that the inside volume
of the flow conduit (7) is divided thereby into zones
that generate crossed air currents sucked by said
first fan (11) and said second fan (13).
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6.

10.

11.

Stenter according to one or more of the previous
claims, characterized in that said baffle plates (31,
34, 33, 35) are arranged inclined, according to two
different inclinations, relative to the longitudinal de-
velopment of the air flow conduit (7) between the
heat generator (9) and said first fan (11) and said
second fan (13).

Stenter according to one or more of the previous
claims, characterized in that it comprises at least
two bottom baffle plates (31, 34) and at least two top
baffle plates (33, 35), arranged at different heights
and with different inclinations in said flow conduit (7),
defining an intermediate mixing zone between said
heat generator (9) and said first fan and said second
fan (11, 13), wherein air currents mix, sucked by
means of said first fan (11) and said second fan (13).

Stenter according to one or more of the previous
claims, characterized in that said first fan (11) and
said second fan (13) are controlled independently of
one another.

Stenter according to one or more of the previous
claims, characterized in that said flow conduit (7)
extends crosswise to the fabric feeding path (T) and
underneath thereof.

Stenter according to one or more of the previous
claims, characterized in that in said flow conduit
(7) there are arranged: a first bottom baffle plate (31)
having a first inclination relative to the longitudinal
direction of the flow conduit (7); on top of said first
baffle plate (31), a second baffle plate (33) crossing
the first baffle plate (31), said first baffle plate and
said second baffle plate being arranged so as to de-
fine two air flow passages; downstream of said first
baffle plate (31) and said second baffle plate (33), a
third bottom baffle plate (34) having approximately
the same inclination as the first baffle plate (31);
above the third baffle plate (34), a fourth baffle plate
(35) crossing with the third baffle plate and having
approximately the same inclination as the second
baffle plate, said third and fourth baffle plates ar-
ranged to define two air flow passages towards said
firstfan (11) and towards said second fan (13); a flow
crossing zone being defined between the intersec-
tion zones between the first and the second baffle
plate and between the third and the fourth baffle
plate.

Stenter according to one or more of the previous
claims, characterized in that said flow conduit (7)
has a longitudinal development transversal to the
fabric feeding direction (T) along the feeding path,
with the heat generator (9) at one end of the longi-
tudinal development and a pair of suction apertures
(17, 18) at the opposite end, said suction apertures



12

13.

7 EP 2 378 229 A1

being in fluid connection each with a respective air
delivery tube (19, 20) respectively towards the first
blowing member (3) and towards the second blowing
member (5) and said suction apertures being asso-
ciated to the first fan (11) and the second fan (13).

Stenter according to one or more of the previous
claims, characterized in that said heat generator
comprises a burner and in that the flame of said
burner is in the air flow sucked by said first fan and
by said second fan.

Stenter according to one or more of the previous
claims, characterized in that the height of the baffle
plates (31; 33, 34, 35) is approximately the same, or
preferably a little larger than half the overall height
of the cross section of the flow conduit (7).

10

20

25

30

35

40

45

50

55



EP 2 378 229 A1




EP 2 378 229 A1

e
Y

I TIT WA




EP 2 378 229 A1




EP 2 378 229 A1

10



Fig5

EP 2 378 229 A1

™~

11

Fi1g.6



EP 2 378 229 A1

Fag7 | 73

T3

T

LS

| ANANANANA VAL WAL ~ S N

| S 2

12



EP 2 378 229 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 11 42 5094

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X
Y

EP 1 134 528 Al (BRUECKNER TROCKENTECHNIK
GMBH [DE]) 19 September 2001 (2001-09-19)
* paragraphs [0019], [0021], [0025],
[0031]; claim 2; figures 2, 4 *

EP 1 262 726 Al (BRUECKNER TROCKENTECHNIK
GMBH [DE]) 4 December 2002 (2002-12-04)

* paragraph [0020]; claim 5; figures
4,10,16,22 *

EP 1 681 090 Al (DUERR BALCKE GMBH [DE])
19 July 2006 (2006-07-19)

* paragraph [0003]; figures 1-9 *

* paragraphs [0013], [0020], [0024] *
EP 0 471 162 Al (MONFORTS GMBH & CO A
[DE]) 19 February 1992 (1992-02-19)

* column 4, Tine 10 - Tine 11 *

NL 82 150 C (KARL EDUATD BRAAMT)

15 February 1956 (1956-02-15)

* column 1, 1ine 1 - line 8; figures 1-5 *
* column 1, line 27 - column 3, line 5 *
* column 3, line 15 - line 29 *

DE 102 39 684 Al (VOSWINCKEL GERHARD [DE])
11 March 2004 (2004-03-11)

* paragraphs [0001], [0002], [0006] -
[0011]; figures 1,2 *

EP 0 421 182 A2 (FLEISSNER MASCHF AG [CH]
FLEISSNER MASCHF GMBH CO [DE])

10 April 1991 (1991-04-10)

* column 1, Tine 1 - line 10; figure 3 *
* column 3, Tine 27 - column 4, line 7 *

The present search report has been drawn up for all claims

1,9,11,
12
2-8,10,
13

1,3,9,1]

2-7
13

10

INV.
F26B13/10
F26B21/00

13

TECHNICAL FIELDS
SEARCHED (IPC)

13
1,2,4

1-4

F26B
BO1F
F23M

Place of search Date of completion of the search

The Hague 3 August 2011

Examiner

Hauck, Gunther

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

13




EPO FORM P0459

EP 2 378 229 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 11 42 5094

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

03-08-2011
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1134528 Al 19-09-2001 DE 10010842 Al 20-09-2001

EP 1262726 Al 04-12-2002  NONE

EP 1681090 Al 19-07-2006 AT 363335 T 15-06-2007
CA 2532609 Al 17-07-2006
CA 2711423 Al 17-07-2006
CN 1806903 A 26-07-2006
ES 2285577 T3 16-11-2007
HK 1088270 Al 30-10-2009
JP 2006198615 A 03-08-2006
KR 20060083902 A 21-07-2006
RU 2347605 C2 27-02-2009
US 2006158961 Al 20-07-2006

EP 0471162 Al 19-02-1992 (S 9102514 A3 19-02-1992
DE 4026107 Al 20-02-1992
ES 2044651 T3 01-01-1994
JP 3021812 B2 15-03-2000
JP 5187771 A 27-07-1993
us 5203094 A 20-04-1993

NL 82150 C NONE

DE 10239684 Al 11-03-2004  NONE

EP 0421182 A2 10-04-1991 AT 109372 T 15-08-1994
DE 3932837 Al 18-04-1991
DE 59006684 D1 08-09-1994
DK 0421182 T3 21-11-1994
JP 2829324 B2 25-11-1998
JP 3125895 A 29-05-1991
us 5150535 A 29-09-1992

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14



EP 2 378 229 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e EP 0471162 A[0003] e EP 1262726 A [0004]
e EP 0935112 A[0003]

15



	bibliography
	description
	claims
	drawings
	search report

