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(54) Heated air ejection structure for drying ovens for textile products

(57) Air ejection structure (19A, 19B) for drying ovens
for textile products, comprising a plurality of air ejection
chambers (21), on which air ejection openings (23) are
defined. Corresponding ends of the ejection chambers
(21) are connected to a common first manifold (20) suit-

able to receive heated air. The opposite ends of the ejec-
tion chambers (21) are connected to each other, thus
allowing a substantially uniform distribution of the air
pressure between the chambers, also in the case of pres-
sure variation in the first manifold.
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Description

Technical Field

[0001] The present invention relates to the field of the
machines for producing and treating fabrics, and more
in particular the object of the present invention is a heated
air ejection structure for drying ovens for textile products
such as fabrics, non-woven fabrics, staple fibers and
products. A further object of the present invention is an
oven using this ejection structure.

State of the Art

[0002] As it is well known, in the production or treat-
ment of textile products there is often the need to elimi-
nate the residual moisture on the product resulting from
previous operating phases.
[0003] For this purpose, drying ovens are used that
mostly provide for a drying tunnel, inside which a system
is arranged for supporting and moving the fabric, such
as a conveyor belt or a chain conveyor provided with
needles.
[0004] To the tunnel, a heated air supply system is
associated, providing for a pair of air supply channels
that, with the aid of respective fans, convey the heated
air from a heating area (where one or more burners are
arranged) towards two ejection areas positioned respec-
tively on the upper and lower part of the tunnel, where
there are respective pluralities of outlet openings, direct-
ed respectively downwards and upwards, i.e. towards
the fabric. The two air ejection areas provide a plurality
of "sleeves" (that is tubular chambers), on a wall of which
the heated air outlet openings are arranged. These
sleeves are arranged in parallel and coplanar bank, with
their own development, crosswise relative to the feeding
direction of the conveyor belt and are spaced from each
other. The ends of the sleeves of each ejection area are
all connected, at a corresponding end, with a common
manifold, which is in turn directly connected to the air
discharge channel coming from the heating area; said
sleeves are closed, at the opposite ends, by respective
terminal walls. As a matter of fact said chambers are
"blind chambers"
[0005] The space between the sleeves allows an op-
timal discharge of the heated and humid air from the tun-
nel area occupied by the conveyor belt.
[0006] This configuration of the air distribution area
presents, however, some drawbacks, as the air distribu-
tion on the fabric in transit is poorly uniform with the con-
veyor belt when the speed of the fans is different from
the design speed. Practically, if it is necessary to supply
more or less air than the design air, for instance if the
fabric is more humid or less humid relative to the value
for which the plant has been dimensioned, the air distri-
bution in the sleeves is unbalanced, as it cannot occupy
all the sleeves with the same pressure, with consequent
non-uniformity in longitudinal and cross direction relative

to the exit of the openings. This non-uniformity of the air
flow on the fabric leads to problems of dimensional sta-
bility and heterogeneous color of the fabric.
[0007] An example of drying oven which does not show
a heated air ejection structure with ejection blind cham-
bers is described in US4295284. The ejection chambers
of said structure are fluidly connected at their opposite
ends with two opposite common manifolds in turn both
in fluid communication with two air supply channels that,
with the aid of respective fans, convey the heated air from
a heating area. The air entering in one manifold does not
reach the other manifold as, the system is symmetrical
(two opposite airflows enter the two manifolds, colliding
in the middle of the ejection chambers) This configuration
of oven is particularly expensive and subject to unbal-
ance in the air distribution when there is an unwilled un-
balance of the speed of the two fans connected to the
two manifolds. As a matter of fact both the two manifolds
are open on the ejection chambers and on air supply
channels. A similar structure is described in DE970045
also.

Object and summary of the invention

[0008] The object of the present invention is to provide
a heated air ejection structure for drying ovens for fabrics
that solves the above mentioned drawbacks.
[0009] In particular, the main object of the present in-
vention is to provide an ejection structure, and a corre-
sponding drying oven for fabrics, providing particularly
uniform flows of heated air on the fabric inside the oven.
[0010] These and other objects, that will be better de-
scribed hereunder, are obtained through an ejection
structure for drying ovens for textile products comprising
a plurality of air ejection chambers or sleeves, on which
the air ejection openings are defined; these ejection
chambers or sleeves present opposite ends and corre-
sponding ends of these ejection sleeves are opened onto
a common first manifold designed to receive the heated
air. According to the present invention, the opposite ends
of these ejection chambers are connected one another,
preferably through a common second manifold, thus al-
lowing a substantially uniform distribution of air pressure
between the sleeves, also in the case of change in the
pressure of the first manifold. The air entering in the ejec-
tion chambers or sleeves from the first manifold distrib-
utes also in the space defined by said second manifold,
being fluidly connected.
[0011] Preferably, said space or manifold is in fluid
communication only with the ejection chambers.
[0012] The term "opening" substantially defines any
type of aperture or pass, for example a hole, of limited
dimensions that allows the ejection of a fluid.
[0013] The term "to connect" or "connection" is used
with the meaning of "to fluidly connect" or "fluid connec-
tion", that is a connection which allows the passage of
fluids (air or gas), like a typical connection between con-
duits.
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[0014] A further object of the present invention is there-
fore a drying oven for textile products comprising a drying
tunnel, inside which means are arranged for supporting
the fabric to be dried, for instance a conveyor belt, and
a heated air distribution system comprising air heating
means and means (such as, preferably, one or more
fans) for moving the heated air towards at least one air
ejection area towards the conveyor belt, area where the
above mentioned ejection structure is arranged.
[0015] As already said, the second manifold in the
ejection structure, being fluidly opened in the ejection
sleeves, allows to make the air pressure inside the ejec-
tion sleeves substantially uniform, thus allowing substan-
tially equivalent speed characteristics of the air exiting
from the openings, thus making the air flow on the fabric
homogeneous, also following a change in the pressure
and speed of the flow entering the first manifold due to
the change of the air speed (obtained for example by
varying the fan revolutions), i.e. an increase or a de-
crease in the air flow rate, to increase or decrease the
fabric drying velocity. Practically, thanks to the second
manifold there is an automatic re-balancing of the air
pressure in the sleeves following an unbalance obtained
by varying the air flow rate. Conversely, the ejection
sleeves of the traditional type, being closed at one end
(at these ends the sleeves are not in fluid communication
with each other), were practically "insulated" in the part
adjacent to the closed end, with a pressure value different
both relative to the opposite end and relative to corre-
sponding ends of adjacent sleeves. These drawbacks
are solved by using the second manifold according to the
invention.
[0016] It is advisable that the second manifold is
formed by a space, onto which corresponding ends of
the ejection sleeves exit, opposite to that fluidly connect-
ed with the first manifold. Preferably, this space can be
substantially closed, i.e. it can communicate in a fluid
manner only with the ejection chambers. Said space is
provided with a number of apertures for air corresponding
only (i.e. exactly) to the number of ejection chambers to
which it is designed to be connected.
[0017] Preferably, the ejection chambers present an
elongated development, i.e. the length of the chambers
in the development direction is greater than the width of
the chambers.
[0018] Preferably, with the ejection sleeves parallel to
each other, it is advisable that the second manifold is
arranged with its own development substantially orthog-
onal to the sleeves. The cross section of the second man-
ifold is substantially constant along its own development,
thus obtaining an optimal constant value of air pressure.
[0019] According to the preferred embodiment, the
sleeves present a cross section (i.e. orthogonal to the
axis of their own development) of substantially constant
area.
[0020] In the preferred embodiment, the first manifold
advantageously presents a cross section (i.e. orthogonal
to the axis of its own development) decreasing from the

area of connection to the heated air supply channel (of
the drying oven to which the air ejection structure is to
be associated) towards the farthest exits of the manifold,
that are those connected to the more external ejection
sleeves of the parallel and coplanar bank of sleeves (with
more external sleeve of a bank, the first or the last sleeve
of the bank is intended), thus allowing the creation of a
substantially homogeneous pressure field in the en-
trance area of the sleeves. Preferably, the entrance to
the first manifold, that is the area of connection to the
supply channel (that is the area of the first manifold with
greater cross section) is arranged about in correspond-
ence to one of the two more external opposite ejection
sleeves of the bank. The section of the first manifold prac-
tically decreases, preferably in a linear manner, from a
more external sleeve of the battery (except for the area
of connection of the supply channel to the manifold). With
this configuration it is possible to obtain an optimal dis-
tribution of air pressure and speed also in correspond-
ence of the first manifold.
[0021] In the preferred embodiment, the support
means for the fabric are embodied by transferring means
between the entrance and the exit of the tunnel, for in-
stance a chain conveyor.
[0022] In a preferred embodiment again, the air distri-
bution area with the sleeves and the openings is arranged
above and/or below the means for transferring the fabric,
with the openings directed so as to eject heated air down-
wards and/or upwards respectively. There are preferably
two ejection areas, positioned respectively above and
below the conveyor belt. It is advisable that these two
distribution areas provide for air distribution structures
substantially equal to one another, notwithstanding the
obvious adjustments due to the different positioning
thereof.
[0023] The invention further comprises the use of a
manifold to fluidly connect the final ends of the ejection
chambers (that, as previously mentioned, are obviously
provided with ejection openings) of an air ejection struc-
ture for drying ovens for textile products. Obviously, final
end is intended as the ends of the ejection chambers
opposite to the ends closest to the air entrance area in
the ejection structure, i.e., in the most of cases, the ends
fluidly connected to a manifold for the connection to the
heated air supply channel.
[0024] The manifold according to the invention is pref-
erably formed by a space provided with a number of
openings corresponding to the number of ejection cham-
bers to which it can be connected.
[0025] Further advantageous characteristics of the in-
vention are indicated in the appended dependent claims
and will be described in greater detail below with refer-
ence to some non limiting examples of embodiment of
the invention.

Brief description of the drawings

[0026] The invention will be better understood by fol-
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lowing the description below and the attached drawings,
in which

- figure 1 is an axonometric view of a oven according
to the invention, with the front panel of the casing
removed so as to show the inside thereof;

- figure 2 represents a rear axonometric view of the
oven of figure 1, wherein all the panels of the casing
have been substantially removed, thus showing the
frame and the inside of the casing;

- figure 3 is a 3/4 front axonometric view of the air
ejection area, wherein the air ejection sleeves and
the related manifolds are shown separately from the
rest of the oven structure;

- figure 4 is a 3/4 rear axonometric view of the air ejec-
tion area, wherein the air ejection sleeves and the
related first and second manifolds are shown sepa-
rately from the rest of the oven structure, and wherein
the second manifold is devoid of the end wall, to allow
the vision inside the manifold itself;

- figure 5 is a schematic cross section of the oven ac-
cording to the present invention;

- figure 6 is a plan section of a battery of sleeves as
in the previous figures.

Detailed description of an embodiment of the invention

[0027] With reference to the previously cited figures,
a drying oven for textile products and the like (i.e. fabrics,
non-woven fabrics, fiber and staple products, etc) is in-
dicated as a whole with number 10.
[0028] The oven 10 comprises a frame 11 formed by
a base and by uprights and crossbars supporting the
components and the lateral and upper panels forming
the outer casing.
[0029] The oven 10 defines internally a drying tunnel
12, i.e. a room provided with an entrance and an exit
defined on the front and back panel, across which the
textile product to be dried is made pass.
[0030] Inside the tunnel 12 support means 13 are
present for supporting the textile product, that are ade-
quately embodied by a conveyor belt (schematized in
dotted line only in figure 6, and omitted in the other fig-
ures, as it is of the known type) supporting and transfer-
ring the fabric from the tunnel entrance to the exit, ac-
cording to a known method. The surface of the conveyor
belt 13, on which the textile product rests, is adequately
perforated in a through manner in vertical direction to
allow the air passage.
[0031] Inside the oven there is a heated air distribution
system of known structure, comprising heating means
14, constituted for example by a burner 15 arranged with
the heating part inside a first environment 16 positioned
in the initial part, or heat transfer means 16A, and two
segments 17A, 17B of a duct, whose end parts corre-
spond to the air ejection areas 18 on the conveyor belt
13, as it will be better described hereunder.
[0032] The burner 15 is leaned against a first flank of

the oven. From the first environment 16, where there is
the burner 15, the two duct segments 17A and 17B con-
tinue inside the oven, in the lower part thereof, towards
the opposite flank of the oven, where they meet the hous-
ings for respective air moving means 18A and 18B, pref-
erably fans (i.e. rotating members suitable to generate
an air flow at the desired pressure, speed and flow rate).
[0033] The segments 17A and 17B of the duct develop
from the fans 18A and 18B upwards, until they meet re-
spective air ejection structures 19A and 19B arranged
respectively above and below the conveyor belt 13, to
define the air ejection area towards the conveyor belt.
[0034] Each ejection structure is substantially com-
posed by the same components, and for the sake of brev-
ity only the upper structure 19A will be described here-
under.
[0035] The ejection structure 19A is composed by a
first manifold 20, practically constituted by a space 20A;
on this space are defined a first aperture 20B, for the fluid
connection to the respective duct segment 17A (that is
the conduit supplying heated air to the ejection structure),
and a plurality of second apertures 20C for the connection
to respective ejection chambers 21, that can be also de-
fined as ejecting sleeves (with the term manifold it is pos-
sible to indicate for example an element for connecting
a conduit with a plurality of other conduits that preferably
comprises a space provided with apertures for the con-
nection to the various conduits).
[0036] In particular, these chambers 21 are each con-
stituted by a tubular chamber, that in this example has
rectangular section, fluidly connected at a first end to the
above mentioned first manifold 20 and at the opposite
second end to a second manifold 22, described below.
The cross sections (i.e. orthogonal to the axis of devel-
opment) of the ejection chambers 21 are of substantially
constant area.
[0037] The bottom wall 21A of the chambers (in the
case of chambers of the ejection structure 19B, i.e. of
the lower structure, the wall is that constituting the ceiling
of the chamber), i.e. the horizontal wall facing the con-
veyor belt 13, presents, substantially along its develop-
ment, a series of ejection openings (or holes) 23 directed
toward the belt, i.e. downwards.
[0038] Practically, each ejection structure 19A, 19B
provides a "bank" (i.e. a series) of sleeves 21 parallel to
and spaced from one another. In particular, the sleeves
of each bank are at a same height, i.e. they are coplanar.
[0039] In this example, the entrance to the first mani-
fold 20, that is the area of connection to the supply duct
segment 17A, is arranged about in correspondence to
one of the two more external opposite ejection chambers
21 of the bank. With external opposite ejection chambers
21 of the bank is intended the first or the last chamber of
the series composing the linear bank of chambers. In this
area of connection the first manifold 20 presents a con-
stant cross section (i.e. orthogonal to the axis of its own
development), while it is linearly decreasing as the man-
ifold develops from that area towards the more external
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opposite chamber of the bank, thus balancing the pres-
sure field inside the manifold.
[0040] According to the present invention, the opposite
ends of the ejection chambers relative to the first manifold
20 are fluidly connected to a common second manifold
22, constituted in this example by a tubular space 22A
with rectangular cross section (i.e. orthogonal to the axis
of its own development), constant along its own devel-
opment. On a longitudinal side of this space 22A there
is a plurality of apertures 22B connected to the respective
chambers 21.
[0041] In this example, the length of this space is sub-
stantially equal to the overall width of the bank of ejection
chambers 21.
[0042] Note that in this example said space 22A is a
closed space, with the exception of the apertures 22B;
therefore, in this example, said space can fluidly com-
municate only with the ejection chambers. As clearly vis-
ible, the number of the apertures on the space 22A for
passage of air is equal to the number of the ejection
chambers. It is evident that air can enter in said space
22A only from the ejection chambers 21 and can exit form
said space only towards the same ejection chambers 21.
[0043] The air entering in the space 22A from the ap-
ertures 22B is the air, with the exception of the air exited
from the openings 23, entering the ejection chambers
from the first manifold 20, that is the air coming from the
supply duct segment 17A. The apertures 22B coincide
with the opposite ends of the ejection chambers.
[0044] It is clear that the second manifold 22 can be
manufactured as a piece that has to be fixed to the ejec-
tion chambers 21 or can be manufactured as a single
piece integral with one or more chambers.
[0045] Operation of the oven is as follows.
[0046] The textile product to be dried is arranged on
the conveyor belt 13 moving forward in the tunnel 12 of
the oven according to the direction indicated by the arrow
F shown in figure 2. The air is heated by the burner 15
and moved by the fans 18A, 18B along the two segments
17A and 17B of air supply duct towards the respective
ejection structures 19A and 19B arranged above and be-
low the conveyor belt. The heated air enters the ejection
chambers 21 and exits towards the conveyor belt 13
through the ejection openings 23, investing the textile
product and drying it. Part of the ejected air is preferably
recovered inside the air supply system, in correspond-
ence of the heat transfer area 16A where there is the
burner, while the remaining air exits from the oven.
[0047] Observing in detail the operation of the ejection
structures 19A, 19B, the air entering the ejection cham-
bers 21 from the first manifold 20 distributes also in the
second manifold 22, as it is communicating in a fluid man-
ner. The pressure field in the chambers is substantially
uniform on all the bank, i.e. with a substantially constant
pressure value (constant means a pressure value varying
locally in a negligible manner relative to the uniformity
requirements of the ejection structure) thanks to, the fact
that the ends of the chambers opposite to those of air

entrance have been put into fluid communication by
means of a common space. It should be noted that by
varying the number of fan revolutions, i.e. varying the
flow rate necessary for drying, there is no pressure un-
balance inside the chambers, and therefore the uniform-
ity of the pressure field, and therefore the speed and rate
of the flow exiting from the openings, is guaranteed at
any speed value of the fans, to advantage of the fabric
final quality.
[0048] It is understood that what illustrated purely rep-
resents possible non-limiting embodiments of the
present invention, which may vary in forms and arrange-
ments without departing from the scope of the concept
on which the invention is based. Any reference numbers
in the appended claims are provided for the sole purpose
of facilitating the reading thereof in the light of the de-
scription hereinbefore and the accompanying drawings
and do not in any way limit the scope of protection of the
present invention.

Claims

1. A drying oven air ejection structure (19A, 19B) for
drying textile products, comprising a plurality of air
ejection chambers (21) on which air ejection open-
ings,(23) are defined, each of said air ejection cham-
bers (21) presenting a first end and a second oppo-
site end, corresponding first ends of said ejection
chambers (21) being fluidly connected to a common
first manifold (20) designed to receive heated air,
characterized in that the opposite second ends of
said ejection chambers (21) are fluidly connected to
each other through a common space (22A) which is
in fluid communication with said ejection chambers
(21) such that the air entering said ejection chambers
(21) from said first manifold (20) distributes also in
said space (22A), thus allowing a substantially uni-
form distribution of the air pressure between the
chambers, also in the case of pressure variation in
the first manifold.

2. A structure as claimed in claim 1, characterized in
that said space (22A) is defined by a second mani-
fold (22) to which said second opposite ends of the
ejection chambers are fluidly connected, such that
the air entering said ejection chambers (21) from said
first manifold (20) distributes also in the second man-
ifold (22).

3. A structure as claimed in claim 2, characterized in
that said second manifold (22) is fluidly connected
only with said ejection chambers (21).

4. A structure as claimed in claim 2, characterized in
that said space (22A) is provided with a number of
apertures (22B) corresponding exactly to the
number of ejection chambers (21) to which is fluidly
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connected.

5. A structure as claimed in claim 2 or 3, characterized
in that said second manifold (22) comprises a tubu-
lar space (22A), on which exit said corresponding
ends of the ejection chambers (21), opposite to those
connected to the first manifold (20).

6. A structure as claimed in claim 2 or 3 or 5, charac-
terized in that said second manifold (22) presents
constant cross section along its own development.

7. A structure as claimed in one or more of the previous
claims, characterized in that each ejection cham-
ber (21) presents substantially constant cross sec-
tion along its own development.

8. A structure as claimed in one or more of the preced-
ing claims, characterized in that said ejection
chambers (21) are parallel and spaced from each
other, said second manifold (22) being arranged with
its own development substantially orthogonal to said
chambers (21).

9. A structure as claimed in one or more of the previous
claims, characterized in that said first manifold (20)
presents a cross section decreasing from the area
of fluid connection to the heated air supply duct (17A,
17B) of the oven to which the structure is to be as-
sociated, towards the farthest exits of the first man-
ifold (20), that are those fluidly connected to the more
external ejection chambers (21) of the parallel and
coplanar bank of chambers (21).

10. A structure as claimed in claim 9, characterized in
that the area of connection of the first manifold (20)
to the heated air supply duct (17A, 17B), that is the
area of the first manifold (20) with greater cross sec-
tion, is arranged about in correspondence to one of
the two more external opposite ejection chambers
(21) of the chamber pack; the section of the first man-
ifold being so decreasing, preferably in a linear man-
ner, from said more external chamberof the bank,
except for the area of fluid connection of the supply
duct to the manifold.

11. A structure as claimed in one or more of the preced-
ing claims, characterized in that the length of said
second manifold is substantially equal to the overall
length of the battery of said ejection chambers (21).

12. Use of a manifold (22) to fluidly connect the final
ends of ejection chambers (21) of an air ejection
structure (19A, 19B) for drying ovens for drying tex-
tile products, said final ends corresponding to the
ends of said ejection chambers (21) opposite to the
ends closest to the entrance area (20B) of the air in
the ejection structure (19A, 19B), the air entering

said ejection chambers (21) from said entrance area
(20B) distributes also in said manifold (22).

13. A use, as claimed in claim 12, characterized in that
said manifold (22) is constituted by a space (22A)
provided with a number of apertures (22B) corre-
sponding to the number of ejection chambers (21)
to which it is designed to be connected.

14. Drying oven for textile products, comprising a drying
tunnel (12), inside which support means (13) are ar-
ranged for the textile product to be dried and a heated
air distribution system (14, 17, 18, 19) comprising air
heating means (14) and means (18A, 18B) for mov-
ing the heated air toward at least one ejection struc-
ture (19A, 19B) as claimed in one or more of the
claims from 1 to 11.

15. A drying oven as claimed in claim 14, characterized
by comprising two ejection structures (19A, 19B) ar-
ranged at the top and at the bottom of said support
means (13) of the textile product to be dried, said
support means being preferably embodied in a con-
veyor belt with through holes for the air; said ejection
chambers of said structures (19A, 19B) being trans-
verse to the forward direction of said conveyor belt.
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