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(54) GARMENT IRONING AND/OR DRYING APPARATUS OF TUNNEL TYPE

(57) Garment treatment, orironing and/or drying, ap-
paratus (1), comprising: a treatment chamber (2) tra-
versed by a feed path (x) for garments to be treated;
steaming and/or ventilation means provided with steam
and/or air outlets (3) opening on two opposite walls (6)
and facing from the side said feed path (x) and both mov-
able towards and away from each other, so as to deter-
mine a width (L) of the treatment chamber (2) traversed

by the feed path (x), said walls (6) closing, on the side
adjacent the feed path (x), respective distribution mod-
ules (7) that are connected, via a flexible hose, to an
upstream portion of said steaming and/or ventilation
means, said distribution modules (7) comprising at least
one inlet mouth (7a) coupled to the flexible hose and a
distribution path (7b) that connects said inlet mouth (7a)
to said steam and/or air outlets (3).
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Description
Application field

[0001] The presentinvention refers to a garment treat-
ment apparatus, particularly to a so-called tunnel appa-
ratus suitable to iron, recondition and/or finish garments
having various appearance and being of different types.
[0002] The invention has useful application in the lo-
gistic and industrial laundry sectors.

Known art

[0003] As itis well known, in the above-mentioned in-
dustrial sectors there is the need of treating the garments
after they lie in their packages for a more or less long
time - for example following the transportation from the
manufacturing area - in order to be able to display them
in the retail outlet in unexceptionable conditions.

[0004] Inordertocarry outthe so-called reconditioning
of those garments, they are put into industrial apparatus-
es that expose them to steam action and/or to hot/cold
air jets blowing.

[0005] Those apparatuses, better known in the sector
as tunnels, have a continuous loop garment feed chain
that traverses one or more treatment chambers. At the
sides of the chamber, there are facing walls equipped for
steaming and/or ventilating the garments moving along
the path. ltis also usual to provide for steaming and blow-
ing nozzles that hit the garments from the bottom and in
case from the top too.

[0006] Thedistancedividingthe equipped lateralwalls,
i.e. the chamber width, has a critical importance during
the above described treatment operations.

[0007] The outerwear, or generally the heavy items
that need an inflating effect after along packaging period,
or moreover the wet laundry garments to be dried, are
inserted inside the tunnel in the width direction (this case
is known as front/back progression). In this case, the
width of the chamber walls must be quite high - roughly
about one meter - in order to allow inserting the items.
[0008] For the lighter garments, such as for example
blouses, trousers, or other similar items, instead a nar-
rower dimension of the treatment chamber is preferred.
In fact, in this case, the consecutive items are inserted
inside the tunnel slantwise (shoulder-shoulder progres-
sion), so that the front and back portions are directly hit
by the steam and/or air. The steaming and blowing noz-
zles proximity guarantees a greater ironing efficiency for
the above-mentioned items.

[0009] In light of the above, the known art offers wide
chamber or narrow chamber drying/ironing tunnels, spe-
cifically intended for one or the other of the above-iden-
tified garment types.

[0010] Therefore, there is no possibility to carry out the
treatment of different garment types with a single appa-
ratus, unless accepting a non-optimal resultwhen ironing
the light items or when inflating the heavy ones.
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[0011] Therefore, the technical problem underlying the
present invention is to provide an improved single gar-
ment treatment apparatus being equally effective in re-
conditioning the items of both the above-identified cate-
gories.

Summary of the invention

[0012] The above-mentioned technical problem is
solved by a garment treatment apparatus, comprising: a
treatment chamber traversed by a feed path for garments
to be treated; steaming and/or ventilation means provid-
ed with steam and/or air outlets opening on two opposite
walls facing from the sides said feed path wherein at least
one of those walls is movable so as to allow a variation
in the relative distance between said walls.

[0013] Basically, theideaunderlyingthe presentinven-
tion is to transfer, at least in part, the lateral steaming
and/or ventilation means on a movable member, in order
to allow a machine reconfiguration according to the spe-
cific treatment needs: heavy garments or light garments.
[0014] Therefore, it is possible to obtain an innovative
and advantageous operating flexibility of the treatment
apparatus according to the present invention.

[0015] Preferably, both walls are movable towards and
away from each other, in order to determine a width of
the treatment chamber traversed by the feed path.
[0016] Actually, the treatment quality is highly im-
proved when it is possible to guarantee a symmetric ac-
tion of the lateral steaming and/or ventilation means; that
effect is obtained by mounting both walls on parts being
symmetrically movable with respect to the garment feed
path.

[0017] Particularly, the two walls are preferably ar-
ranged to close, on the side adjacent the feed path, re-
spective distribution modules that are connected, via a
flexible hose, to an upstream portion of said steaming
and/or ventilation means.

[0018] That operating structure is particularly advan-
tageous because of its building ease. Alternatively, it is
possible to provide for fluid-tight telescopic guides for
said walls, in this case configuring themselves as real
lateral walls of the treatment chamber. Alternatively, it is
possible to provide for fluid-tight bellows for said walls
configuring themselves as real lateral walls of the treat-
ment chamber too.

[0019] Said distribution modules can advantageously
comprise at least one inlet mouth being coupled to the
flexible hose and a distribution path connecting said inlet
mouth to said steam and/or air outlets.

[0020] The apparatus can also advantageously pro-
vide for actuator means for displacing one or both said
walls.

[0021] Particularly, the actuator means can comprise
at least one linear actuator being arranged in parallel to
the wall connected herewith, and connected to said wall
by means of an angular transmission system, for exam-
ple a chain and pulley angular transmission.
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[0022] Thanks to that device, it is possible to house
the whole actuator/transmission mechanism inside the
lateral technical compartments of a tunnel apparatus
having standard dimensions.

[0023] Preferably the apparatus further comprises a
control unit for the actuator means, which is able to drive
said actuator means in order to selectively obtain at least
two preset widths of the treatment chamber: one being
dedicated to light garments, the other to heavy garments.
The control unit can also control other operating param-
eters, for example the temperature, according to the gar-
ment types being treated.

[0024] The control unit can also drive said actuator
means so that the walls oscillate at a preset frequency
and a preset amplitude around a reference position.
[0025] Infact, such anoperating mode seems to cause
excellent ironing results, by exploiting a so-called "wave
effect", on some garment types being treated.

[0026] The apparatus can also comprise a feed chain
for the garments to be treated which is selectively con-
figurable in orderto arrange the garments to be fed shoul-
der-shoulder (selected for light garments) or front-back
(selected for outerwear or heavy garments).

[0027] Further characteristics and advantages will bet-
ter appear from the detailed description carried out herein
of one preferred, but not exclusive, embodiment of the
present invention, with reference to the attached draw-
ings given by way of non-limiting example.

Brief description of the drawings

[0028]

Figure 1 shows a side view of a garment treatment
apparatus according to the present invention;

Figure 2 shows a sectional view of the treatment ap-
paratus along the plane C-C of figure 1;

Figure 2a shows an enlarged detail of the view of
figure 2;

Figure 3 shows a sectional view of the treatment ap-
paratus along the plane B-B of figure 1;

Figure 3a shows an enlarged detail of the view of
figure 3;

Figure 4 shows a perspective view of the treatment
apparatus in figure 1, having the walls removed to
allow the visualization of the internal structure;

Figure 5 shows a front sectional view of the treatment
apparatus in figure 1;

Figure 6a shows a perspective view of the distribu-
tion module of the treatment apparatus of figure 1;
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Figure 6b shows an opposite perspective view of the
distribution module of figure 6a;

Figure 7a shows a schematic front view of the dis-
tribution module of figure 6a in a first operating con-
figuration;

Figure 7b shows a schematic front view of the dis-
tribution module of figure 6a in a second operating
configuration;

Figure 7c shows a schematic top view of the distri-
bution module of figure 6a;

Figure 8 shows a perspective view of the distribution
module of figure 6a having the closing wall removed

to allow the visualization of the internal structure.

Detailed description

[0029] Referring to the attached drawings, with 1 it is
globally indicated a garment treatment apparatus ac-
cording to the present invention.

[0030] The apparatus 1 comprises a supporting frame
defining at least one treatment chamber 2 or tunnel, pro-
vided with input and output passages opposite to each
other and closable by means of suitable doors 21, pref-
erably fluid-tight. Between the input and output passag-
es, a feed path x extends for the garments to be treated,
longitudinally traversing the treatment chamber 2.
[0031] The garments to be treated can be hanged in-
dividually, by means of hangers, to coupling hooks of a
continuous loop feed chain 20, a segment of which
traverses the upper part of said treatment chamber 2
following the above-mentioned feed path.

[0032] Preferably, the feed chain 20 is provided to al-
low the coupling of the garments to be treated in two
alternative configurations: one the so-called front-back,
in which consecutive hanged garments are arranged
transversally with respect to the feed chain 20; the other
the so-called shoulder-shoulder, in which consecutive
hanged garments are arranged in line with the feed chain
20. In order to allow selecting the coupling mode, the
coupling hooks angular position can be modified by
means of suitable permutation commands.

[0033] The treatment chamber 2 is laterally flanked by
two technical compartments 22 defining flow paths there-
in for the steam and/or air to be dispensed inthe chamber;
it is also delimited by a bottom wall 23 and by a top wall
24 as well as by the above-identified doors 21.

[0034] It must be noted that the garment feed path x
develops along a median plane of the treatment chamber
2, which presents a substantially symmetrical structure
with respect to said plane.

[0035] From the bottom wall 23, a dispensing appendix
25 elevates, being provided with a substantially cusp-
shaped cross section and with a straight top edge ex-
tended below and at the garment feed path x. On that
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edge, a plurality of steam and/or air outlet nozzles open,
being connected to the flow paths of the technical com-
partments 22 via passages under the bottom wall 23.
[0036] Particularly, the dispensing appendix 25 allows
steaming the garments to be reconditioned from below,
particularly guaranteeing the inflating of outerwear or oth-
er heavy garments inserted in front-back configuration.
[0037] It mustbe also noted that the nozzles linear ex-
tension of the dispensing appendix 25 allows locally
steaming the lighter garmentsinserted in shoulder-shoul-
der configuration.

[0038] Atthe top wall 24, two steam and/or air recircu-
lation mouths 26 are arranged in communication with the
lateral technical compartments 22; two longitudinal fans
27 help circulating the flows coming from the recirculation
mouths 26 towards the bottom of the technical compart-
ments.

[0039] In both the technical compartments 22 is also
provided an overheating battery suitable to continuously
produce steam to be dispensed inside the treatment
chamber 2.

[0040] Inside the two technical compartments 22, two
distribution modules 7 are also slidingly movable, provid-
ed with a vertical wall 6 facing a top portion of the treat-
ment chamber 2. The two walls 6 of the respective dis-
tribution modules 7 are opposite to each other, and sym-
metrically arranged with respect to the garment feed path
traversing them.

[0041] The two distribution modules 7, having an iden-
tical and specular structure, are shaped as a closed box,
on the side adjacent the garment feed path x, from the
respective wall 6 provided with a plurality of through slots.
[0042] The distribution module 7 is also connected, by
means of a flexible hose not shown in the attached draw-
ings, with the steam flow being generated inside the re-
spective technical compartment. In particular, the flexible
hose couples to two lateral inlet mouths 7a being opened
on the internal side - that is the one opposite to the wall
6 - of the distribution module 7. A distribution path 7b,
made by a branched hose, brings the steam coming from
the inlet mouths 7a to a plurality of nozzles 7¢ being dis-
tributed under the wall 6.

[0043] Therefore, the steam exits from the nozzles 7c
and then from the slots of the wall 6, which thus are de-
fining steam outlets 3 of the distribution module directed
towards the garment feed path x.

[0044] Advantageously accordingtothe presentinven-
tion, the distribution modules 7 allow the steam and/or
airto be properly dispensed to the garments to be treated
inside the treatment chamber 2. In particular, since the
distribution modules 7 are shaped as closed boxes due
to the presence of the walls 6, the variation in the relative
distance between such distribution modules 7 does not
affect the amount of steam and/or air volume to be dis-
pensed in the treatment chamber 2 and, more important,
in the technical compartments 22 during the garment
treatment.

[0045] The steam and/or air flow, being constantin the
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technical compartments 22, is thus kept constant in the
treatment operation of different garment types. This leads
to undeniable economic advantages, since a waste of
steam and/or air is prevented inside the technical com-
partments 22 and the treatment chamber 2, whose vol-
ume is kept unchanged during the movement of the dis-
tribution modules 7, as clearly shown in figure 5.

[0046] It should also be noted that the distribution path
7b of the distribution modules 7 ensures a spatial homo-
geneity and a constant pressure in the steam and /or air
dispensing, thus ensuring a homogeneous ironing of the
garments.

[0047] As outlined above, the two distribution modules
7 are slidingly movable, according to the direction shown
by arrows f of figure 5, with respect to the frame 10 of
the apparatus 1.

[0048] Concretely, each distribution module 7 is pro-
vided with four brackets 11a arranged at vertices of a
rectangular coupling profile. The free end of each bracket
11a is slidingly fixed to a respective guiding rod 11b, be-
ing integral with the frame and orthogonal with respect
to the wall 6.

[0049] In order to command the sliding of the two dis-
tribution modules 7 along the guiding rods 11b, an actu-
ator and transmission mechanism, briefly described in
the following, is provided. It must be noted that the actu-
ator and transmission mechanisms of the respective dis-
tribution modules 7 are fully housed inside the corre-
sponding technical compartments 22.

[0050] For each distribution module two linear actua-
tors 5a are provided, preferably pneumatic jacks, being
fixed inside the technical compartment 22 having a ver-
tical orientation, i.e. being arranged substantially in par-
allel to the steaming wall 6.

[0051] Each linear actuator 5ais provided with a trans-
mission connecting it with two of the brackets 11ain order
to help their sliding along the respective guiding rods 11b;
in the following only one of those transmissions is de-
scribed, the other being identical and specular to the first
one.

[0052] The free end of the linear actuator 5a is bound
to a first transmission chain 5b, stretched in a loop be-
tween two first toothed pulleys 5c. The first pulleys 5¢
are twinned with second pulleys 5d on which second
transmission chains 5e are wound, being kept in tension
by return pulleys 5f. The second transmission chains 5e
substantially extend along the guiding rods 11b, and are
bound to the sliding end of the brackets 11 a.

[0053] Therefore, a displacement of the linear actuator
5a causes a sliding of the first transmission chain 5b and,
via the return determined by the twinned pulleys 5c, 5d,
of the second transmission chains 5e, which drag the two
brackets 11a with them along the guiding rods 11b.
[0054] Clearly, the movements of the two linear actu-
ators 5a related to a single distribution module 7 are syn-
chronized so that the different brackets 11a moves all
together along the respective guiding rods 11b, causing
a movement of the wall 6 toward or away from the oppo-
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site distribution module 7.

[0055] Preferably, the linear actuators 5arelated to the
two distribution modules 7 are also synchronized in order
to define specular movements of the opposite elements,
so as to always to keep the building symmetry with re-
spect to the garment feed path x.

[0056] The above-described operating configuration
allows modifying the opening or width L between the
steaming walls, particularly adapting it to the garment
type to be treated. In fact, according to what said in the
known art description, it is preferable to select a wider
opening L1 (roughly 730-1000 mm) to treat outerwear or
other heavy garments, while a narrower opening L2
(roughly 350-400 mm) is more recommended to treat the
light garments.

[0057] Advantageously, the apparatus according to
the present invention comprises a control unit being able
to control the various operating parameters of the device,
and particularly to command the movement toward or
away from each other of the walls 6. Thanks to that control
unit, the user can select by means of an external interface
30 for example between two different programs, one rec-
ommended for heavy garments, the other for light gar-
ments. For each program, according to what stated
above, the control unit adjusts the opening of the walls
6, together with other process variables such as the tem-
perature, being preferably lower in the light garments
treatment.

[0058] Itshouldbe alsonoted that, thanks to the control
unit, it is possible to carry out the garments treatment by
letting the opening of the walls 6 vary constantly: partic-
ularly, the opening can be let oscillate at a preset ampli-
tude and frequency around a reference mean value.
Such atreatment mode determines a better ironing result
with certain garments.

[0059] It should be also noted that, although the de-
scription of the preferred embodiment is focused on the
steaming means integrated in the distribution modules
7, they can also provide for hot and/or cold air blowing
means, according to specific functional needs being eas-
ily recognizable by one skilled in the art.

[0060] Clearly, to the above-described invention, one
skilled in the art, with the purpose of fulfill contingent and
specific needs, will be able to make several changes and
variations, all included under the protection scope of the
invention as defined by the following claims.

Claims

1. Garment treatment apparatus (1), comprising: a
treatment chamber (2) traversed by a feed path (x)
for garments to be treated; steaming and/or ventila-
tion means provided with steam and/or air outlets (3)
opening on two opposite walls (6) facing from the
side said feed path (x) and both movable towards
and away from each other, so as to determine a width
(L) of the treatment chamber (2) traversed by the
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feed path (x), characterized in that said walls (6)
close, on the side adjacent the feed path (x), respec-
tive distribution modules (7) that are connected, via
aflexible hose, to an upstream portion of said steam-
ing and/or ventilation means, said distribution mod-
ules (7) comprising at least one inlet mouth (7a) cou-
pled to the flexible hose and a distribution path (7b)
that connects said inlet mouth (7a) to said steam
and/or air outlets (3).

Treatmentapparatus (1) accordingto claim 1, further
comprising actuator means (5) to displace one or
both of said walls (6).

Treatment apparatus (1) according to claim 2,
wherein said actuator means (5) comprises at least
one linear actuator (5a) arranged in parallel to the
wall (6) connected herewith, and connected to said
wall (6) by means of an angular transmission system.

Treatment apparatus (1) according to claim 3,
wherein said angular transmission system is a chain
and pulley angular transmission (5b, 5c, 5d, 5e, 5f).

Treatment apparatus (1) according to one of claims
2-4, comprising a control unit for the actuator means
(5), which is able to drive said actuator means in
order to selectively obtain at least two preset widths
(L1, L2) of the treatment chamber (2).

Treatment apparatus (1) according to claim 5,
wherein said control unitis able to drive said actuator
means so that the walls (6) oscillate at a preset fre-
quency and a preset amplitude around a reference
position.

Treatment apparatus (1) according to one of the pre-
ceding claims, comprising a feed chain (20) for the
garments to be treated along the feed path (x) which
is selectively configurable for arranging the gar-
ments to be fed in a shoulder-shoulder configuration
or in a front-back configuration.
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