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TRANSFER DYEING DEVICE

The presentinvention provides atransfer dyeing

apparatusincluding a dyeing box, adyeing portion sleeve
device, a permeation box, and a permeation device. The
dyeing boxisfilled with an inerted gas. The dyeing portion
sleeve device is arranged in the dyeing box and is con-
figured to dye a surface of a fabric with a dye. The per-
meation box is arranged downstream of the dyeing box
in a moving direction of the fabric and is filled with an
inerted gas. The permeation device is arranged in the

permeation box and is configured to enable the dye on
the surface of the fabric to permeate into the fabric. The
dyeing box and the permeation box are in communication
with each other. The fabric sequentially passes through
the dyeing box and the permeation box. Sealing devices
are arranged at a fabric inlet of the dyeing box and a
fabric outlet of the permeation box respectively, so that
the dyeing box and the permeation box are hermetically
sealed relative to an environment.
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Description
BACKGROUND
Technical Field

[0001] The present invention relates to printing and
dyeing machinery of the textile industry, and in particular,
to a transfer dyeing apparatus.

Related Art

[0002] Denim,alsoknown asdenim cloth, is arelatively
thick yarn-dyed warp-faced denim fabric, which has a
darker color in warp, generally indigo color, and has a
lighter color in weft, generally light gray or scoured raw
white. Therefore, itis also known as indigo denim. There
are two current production methods for denim. One of
the production methods is to dye and weave warp yarn,
and the traditional production process is as follows: white
yarn —> dyeing —> yarn-dyed fabric (fabric treatment)
— cutting — sewing — manual water washing finishing
—> after-finishing —> packaging, where the warp yarn
is dyed by coloring in the combination of pulp dyeing and
aone-step dyeing process. The other production method
is to dye gray cloth into denim, and the he traditional
production process is as follows: gray cloth —> dyeing
—> dyed gray fabric (fabric treatment) —> cutting —>
sewing —> manual water washing finishing —> after-
finishing — packaging, where the gray fabric is mostly
dyed by a high-temperature and highpressure jet over-
flow dyeing machine. The dyeing machine is composed
of a body circulating pump heater, a nozzle, a lifting de-
vice, a feeding cylinder, and other components. The fab-
ric is repeatedly circulated in the dyeing machine in a
rope-like relaxed form and is continuously impacted and
impregnated by dye liquor to achieve dyeing.

[0003] The current production methods of denim will
resultin alarge amount of inorganic salts and waste dyes
in the water-washing wastewater, and thus increasing
the COD of sewage. The CODcr of the sewage is as high
as 2200-2800 mg/L, the concentration of suspended sol-
idis 300-400 mg/L, the pH value is 11-13, and the chroma
is 1500-1800 times. Therefore, the production process
is very unfriendly to the environment. With the strictness
of the environmental protection policy, the production
cost will continue to increase.

[0004] In order to reduce the pollution caused by the
traditional dyeing and finishing of denim, some processes
for coloring the surface of denim have been developed
in recent years, so as to reduce the consumption of dyes
and reduce the pollution caused by after-finishing. At
present, the denim fabric is dyed with paint or reactive
dyes.

[0005] In practical applications, the applicant has
found that, for example, indigo dyes and sulfur dyes,
which are insoluble in water and have no affinity for fibers,
cannot be used directly fordyeing, but need to be reduced
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under alkaline conditions by a strong reducing agent to
a water-soluble leuco which is a slightly water-soluble
light-colored substance and can therefore be used for
dyeing. However, if the indigo dyes and the sulfur dyes
are exposed to oxygen in the air over a large area, they
cannot be reduced to a leuco for coloring. Therefore, for
denim dyed with indigo dyes and sulfur dyes, at present,
warp yarn is subjected to rope dyeing, sheet dyeing and
hanging ring dyeing, or gray cloth is dip-dyed. This, as
before, leads to the above-mentioned environmental pol-
lution and cost increase.

[0006] Therefore, there is an urgent need to develop
dyeing equipment that conforms to a leuco dyeing mech-
anism of indigo dyes and sulfur dyes and can provide an
environment suitable for leuco dyeing of indigo dyes and
sulfur dyes.

SUMMARY

[0007] Accordingly, the present invention aims to pro-
vide a transfer dyeing apparatus capable of proceeding
aleuco dyeing mechanism of indigo dyes and sulfur dyes
and providing an environment suitable for leuco dyeing
of indigo dyes and sulfur dyes, thereby greatly reducing
environmental pollution and production cost.

[0008] In order to solve the problems and defects in
the prior art, the present invention provides a transfer
dyeing apparatus as the technical solutions. The transfer
dyeing apparatus includes a dyeing box, a dyeing portion
sleeve device, a permeation box, and a permeation de-
vice. The dyeing box is filled with an inerted gas. The
dyeing portion sleeve device is arranged in the dyeing
box and is configured to dye a surface of a fabric with a
dye. The permeation box is arranged downstream of the
dyeing box in a moving direction of the fabric and is filled
with an inerted gas. The permeation device is arranged
in the permeation box and is configured to enable the
dye onthe surface of the fabric to permeate into the fabric.
The dyeing box and the permeation box are in commu-
nication with each other. The fabric sequentially passes
through the dyeing box and the permeation box. Sealing
devices are arranged at a fabric inlet of the dyeing box
and a fabric outlet of the permeation box respectively, so
that the dyeing box and the permeation box are hermet-
ically sealed relative to an environment.

[0009] Preferably, the dyeing box is in communication
with the permeation box via a channel allowing the pass-
ing of the inerted gas and the fabric.

[0010] Preferably, the dyeing box and the permeation
box are integrally formed with each other.

[0011] Preferably, the sealing device has a housing
and an airbag pair in the housing, a side wall of the hous-
ing is provided with a cloth inlet and a cloth outlet allowing
the passing of the fabric, and the airbag pair includes two
airbags that are opposite to each other and the fabric can
pass between the two airbags.

[0012] Preferably, the number of the airbag pair is at
least two, and each of the airbag pairs is successively
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arranged in the moving direction of the fabric.

[0013] Preferably, the two airbags of the airbag pair
contact the fabric in a line-contact manner or a surface-
contact manner.

[0014] Preferably, each of two ends of each of the air-
bags are provided with a fixing device, and the airbag is
fixed on the side wall of the housing via the fixing devices.
[0015] Preferably, the sealing device has an inflation
device provided for the airbags, the inflation device in-
cludes an air pump and a pipeline system connected be-
tween the air pump and the airbags, and the air pump is
capable of inflating air into each of the airbags via the
pipeline system.

[0016] Preferably, each of the airbags is provided with
anair pressureindicator, and it can be determined wheth-
er an air pressure in each of the airbags has reached a
predetermined threshold via the air pressure indicator.
[0017] Preferably, the airbag has a uniform circular
cross-section over a substantially entire length of the air-
bag after being filled with air.

[0018] Preferably, alength of the airbag is greater than
a width of the fabric, so that the fabric can be hermetically
sealed and surrounded by the airbags circumferentially.
[0019] Preferably, a surface of the airbag is configured
to allow the fabric to be capable of sliding between the
two airbags that are opposite to each other while the in-
erted gas cannot pass between the airbags.

[0020] Preferably, the airbag is pressed laterally
against either the side wall of the housing or an adjacent
airbag, so that a hermetically sealed space is substan-
tially formed between the two airbags that are opposite
to each other.

[0021] Preferably, the sealing device has a return port
penetrating through the side wall of the housing, and the
inerted gas entering the housing can be recycled via the
return port.

[0022] Preferably, the dyeing box and the permeation
box are provided with a common inerted gas filling device
capable of filling the dyeing box and the permeation box
with the inerted gas via gas filling pipelines in parallel
connection at the same time.

[0023] Preferably, the permeation device includes at
least two rows of guide rollers, and each of the rows of
the guide rollers is spaced apart from one another.
[0024] Preferably, each of the rows of the guide rollers
includes a plurality of the guide rollers arranged succes-
sively, and the guide rollers in different rows are stag-
gered and spaced apart from each other.

[0025] Preferably, the fabric entering the permeation
box extends serpentinely in a plurality of fabric sections
via the guide rollers and substantially longitudinally.
[0026] Preferably, adjacent fabric sections extend in
parallel and movements of the adjacent fabric sections
are in opposite directions.

[0027] Preferably, the dyeing portion sleeve device
has a directdyeing group pair and a transfer dyeing group
pair successively arranged in the moving direction of the
fabric, the direct dyeing group pair has two direct dyeing
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groups which are arranged symmetrically relative to the
fabric and include anilox rollers, and the transfer dyeing
group pair has two transfer dyeing groups which are ar-
ranged symmetrically relative to the fabric and include
plate rollers and transfer rollers.

[0028] Preferably, the number of the transfer dyeing
group pair is at least two.

[0029] Preferably, one of the direct dyeing groups of
the direct dyeing group pair is arranged on a mounting
block, and the mounting block is capable of being moved
on a guide rail of the dyeing box in a transverse linear
guide manner so as to drive one of the direct dyeing
groups to move toward or away from the other direct dye-
ing group.

[0030] Preferably, one of the transfer dyeing groups of
the transfer dyeing group pair is arranged on a mounting
block, and the mounting block is capable of being moved
on a guide rail of the dyeing box in a transverse linear
guide manner so as to drive one of the transfer dyeing
groups to move toward or away from the other transfer
dyeing group.

[0031] Preferably, the transfer dyeing group includes
a pressing assembly configured to adjustably provide a
pressure of the plate roller against the transferroller, and
the pressing assembly is capable of making the plate
roller selectively move between an abutment position and
a stop position; at the abutment position, the plate roller
abuts against the transfer roller so as to generate the
pressure of the plate roller against the transfer roller; at
the stop position, the plate roller does not abut against
the transfer roller.

[0032] Preferably, the transfer dyeing group includes
a plate changing device, and the plate roller can be
changed via the plate changing device.

[0033] Preferably, the transfer dyeing group includes
a slant plate pulling device, and a position and an angle
of the transfer roller can be finely adjusted via the slant
plate pulling device.

[0034] Preferably, the transfer dyeing group includes
an axial plate pulling device provided for the plate roller
so as to adjust an axial position of the plate roller.
[0035] Preferably, the dyeing box is provided with a
sliding door movable between a hermetically sealed
closed position and an open position, where at the open
position of the sliding door, the interior of the dyeing box
is accessible from the exterior of the dyeing box.

[0036] Preferably, the fabric is denim.

[0037] Preferably, the inerted gas is nitrogen.

[0038] Preferably, the permeation device includes at
least two columns of guide rollers, and each of the col-
umns of the guide rollers is spaced apart from one an-
other.

[0039] Preferably, each of the columns of the guide
rollers includes a plurality of the guide rollers arranged
successively, and the guide rollers in different columns
are staggered and spaced apart from each other.
[0040] Preferably, the fabric entering the permeation
box extends serpentinely in a plurality of fabric sections
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via the guide rollers and substantially transversely.
[0041] Other objectives, features, and details of the
presentinvention are more comprehensively understood
with reference to the following detailed description of the
exemplary embodiments in combination with the accom-
panying drawings.

[0042] A person skilled in the art will understand ad-
vantages of the corresponding embodiment and various
other embodiments by reading the following detailed de-
scription of the corresponding embodiments with refer-
ence to the accompanying drawings listed below. In ad-
dition, features of the accompanying drawings discussed
below are not necessarily drawn to scale. The features
and size of the elements in the accompanying drawing
may be enlarged or reduced to more clearly show the
embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The present invention is further described be-
low with reference to the accompanying drawings and
the embodiments.

FIG. 1 is an overall schematic view of a transfer dye-
ing apparatus according to the present invention;

FIG. 2 is a schematic view of a direct dyeing group
pair according to the present invention;

FIG. 3is a schematic view of a transfer dyeing group
pair according to the present invention;

FIG. 4 is a schematic view of a sealing device ac-
cording to the present invention viewed along a di-
rection perpendicularly to a moving direction of a fab-
ric;

FIG. 5 is a schematic view of the sealing device in
FIG. 4 viewed along the moving direction of the fab-
ric; and

FIG. 6 is a schematic view of another permeation
device according to the present invention.

DETAILED DESCRIPTION

[0044] Various illustrative embodiments of the present
invention are described below. In this specification, var-
ious systems, structures and devices are schematically
depicted in the drawings for purposes of explanation only
and not to describe all features of an actual system, struc-
ture or device, such as a well-known function or structure
not described in detail, so as to avoid obscuring the
present invention in unnecessary detail. It will of course
be appreciated that in the case of any actual application,
numerous specific embodiment decisions should be
made to achieve specific goals of developers or users,
and that system-related and industry-related constraints
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should be met. These specific goals will vary from one
application to another. Moreover, it should be appreciat-
ed that such a specific embodiment decision, while com-
plex and time consuming, would nevertheless be a rou-
tine task for those of ordinary skill in the art having the
benefit of this application.

[0045] The terms and phrases used herein should be
understood and interpreted to have a meaning consistent
with the understanding of those terms and phrases by
those skilled in the relevant art. No special definition of
aterm or phrase, i.e. a definition that is different from the
ordinary and customary meaning as understood by those
skilled in the art, is intended to be implied by consistent
usage of the terms or phrases herein. To the extent that
a term or phrase is intended to have a special meaning,
i.e. ameaning other than that understood by those skilled
in the art, such a special definition will be expressly set
forth in the specification in a definitional manner that di-
rectly and unequivocally provides a special definition of
the term or phrase.

[0046] Unless the contextrequires otherwise, through-
out the following description, the word "include/comprise”
and variations thereof, such as "includes/including/com-
prises/comprising"”, are to be construed in an open, in-
clusive sense, that is as "including, but not limited to".
[0047] Inthe descriptions of this specification, descrip-
tions using reference terms "an embodiment", "one
embodiment" , "some embodiments" , "an example" , "a
specificexample" , or"some examples"indicate that spe-
cific characteristics, structures, materials, or features de-
scribed with reference to the embodiment or example are
included in at least one embodiment or example of the
presentinvention. Therefore, terms "in one embodiment”
or "in an embodiment" appears in different places
throughout this specification are not necessarily related
to the same embodiment. In addition, the described spe-
cific features, structures, materials, or characteristics
may be combined in a proper manner in any one or more
of the embodiments or examples.

[0048] As used in this specification, unless otherwise
clearly specified and defined, the singular indefinite arti-
cle "a/an" and the definite article "the" include one or
more referents. It should also be noted that the term "or"
is generally employed in its sense including "and/or" un-
less explicitly stated or limited otherwise. For the purpos-
es of this description, a phrase "A or B" means "(A), (B),
or (A and B)". For purposes of the description, a phrase
in the form of "at least one of A, B, or C" means " (A),
(B), (C), (AandB), (A and C), (Band C), or (A, B and C)".
[0049] In addition, terms such as "first" and "second"
are used only for the purpose of description, and should
not be construed as indicating or implying relative impor-
tance or implying a quantity of indicated technical fea-
tures. Therefore, a feature limited by "first" , "second" ,
or the like may explicitly or implicitly include one or more
of the features. In the descriptions of the present inven-
tion, "a plurality of" means two or more, unless otherwise
definitely and specifically limited.
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[0050] Inthe presentinvention, unless otherwise clear-
ly specified and defined, terms such as "installation" ,
"interconnection" , "communication" , "connection" , and
"fixing" should be understood in a broad sense, for ex-
ample, may be afixing connection, a detachable connec-
tion, an integral connection, a mechanical connection,
an electrical connection, a direct connection, an indirect
connection by using an intermediate medium, or com-
munication between interiors of two components. A per-
son of ordinary skill in the art may understand the specific
meanings of the foregoing terms in the present invention
according to specific situations.

[0051] Theapparatusdescribed herein may also utilize
one or more controllers to receive information and trans-
form the received information to generate an output. The
controller may include any type of computing device and
computing circuit, or any type of processor or processing
circuit capable of executing a series of instructions stored
in a memory. The controller may include a plurality of
processors and/or a multi-core central processing unit
(CPU) and may include any type of processor, such as
a microprocessor, a digital signal processor and a micro-
controller. The controller may also include a memory to
store data and/or algorithms to execute a series of in-
structions.

[0052] Specific embodiments of the present invention
will be explained in detail below.

[0053] According to one embodiment of the present
invention, a transfer dyeing apparatus 1 is provided as a
whole with reference to FIG. 1. The transfer dyeing ap-
paratus 1 may include the following parts: a fabric supply
unit 2 (e.g. a cloth car), a spreading and filament-sepa-
rating unit 3, a tension unit 4, a deviation-correcting and
edge-aligning unit 5, a cloth feeding traction unit 6, a dye-
ing portion sleeve device 7, a permeation device 8, seal-
ing devices 9, and an inerted gas filling device (not
shown). The order of arrangement of the parts may be
as showninFIG. 1. An operator may manage and control
the individual units and devices in a unified manner by
issuing instructions to a central control unit (not shown)
through a human-computer interaction unit (not shown),
thereby achieving automated control.

[0054] A fabric to be dyed to which the transfer dyeing
apparatus 1 of the present invention is applied may be
denim cloth 10 or other cloths which need to be colored
in an inerted gas environment. In the following descrip-
tions, the denim cloth 10 is described as an example, but
it is understood that the fabric is not limited to the denim
cloth 10.

[0055] As can be seen in FIG. 1, the dyeing portion
sleeve device 7 of the transfer dyeing apparatus 1 may
be arranged in a dyeing box 11, and the permeation de-
vice 8 of the transfer dyeing apparatus 1 may be arranged
in a permeation box 12. Viewed along a moving direction
of the denim cloth 10, the permeation box 12 may be
arranged downstream of the dyeing box 11 and in com-
munication with the dyeing box 11 via a channel 13 by
which the permeation box 12 and the dyeing box 11 are
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hermetically sealed relative to the environment. The
channel 13 may be arranged at upper parts of the dyeing
box 11 andthe permeationbox 12. In otherembodiments,
the dyeing box 11 and the permeation box 12 may be
integrally formed with each other. That s, the dyeing box
11 and the permeation box 12 may be constructed as
the same box, and the dyeing portion sleeve device 7
and the permeation device 8 may be arranged in this
common box.

[0056] The inerted gas filling device may fill the dyeing
box 11 and the permeation box 12 with an inerted gas,
such as nitrogen, via an inerted gas filling inlet 14. The
inerted gas may be filled into the dyeing box 11 and the
permeation box 12 from the inerted gas filling inlet 14 via
gas filling pipelines 15 that are in parallel connection at
the same time. It is of course also conceivable to fill only
one of the dyeing box 11 and the permeation box 12 with
the inerted gas based on the communication ofthe dyeing
box 11 andthe permeationbox 12. However, the previous
solution is better in terms of filling speed and gas filling
uniformity.

[0057] In order to prevent the inerted gas from escap-
ing from the dyeing box 11 and the permeation box 12
to the environment in the working state, the dyeing box
11 and the permeation box 12 may be respectively de-
signed to be hermetically sealed relative to the environ-
ment at least in the working state. Therefore, the sealing
device 9 may be arranged at a denim cloth inlet 16 of the
dyeing box 11, and the sealing device 9 may be arranged
ata denim cloth outlet 17 of the permeation box 12. Thus,
at least in the working state of the transfer dyeing appa-
ratus 1, the denim cloth 10 in the dyeing box 11 and the
permeation box 12 may always be in an atmosphere of
the inerted gas without contacting oxygen.

[0058] As can be seen in FIG. 1, the dyeing box 11
may be provided with a sliding door 18. The sliding door
18 may be driven by a transmission mechanism, such
as a gear rack transmission mechanism for motor driving.
In the working state of the transfer dyeing apparatus 1,
the sliding door 18 is at a closed position shown in solid
lines. On the other hand, in the case that it is needed to
repair or replace components in the dyeing box 11, a
motor may drive the sliding door 18 to be moved to an
open position shownin dashed lines. Of course the move-
ment of the sliding door 18 may also be implemented
manually. In addition, the permeation box 12 may also
be provided with a similar sliding door.

[0059] Next, exemplary embodiments of the dyeing
portion sleeve device 7, the gas sealing devices 9, and
the permeation device 8 of the transfer dyeing apparatus
1 of the present invention will be described in detail.
[0060] As can be seen in Fig. 1, the dyeing portion
sleeve device 7 may include, from downstream to up-
stream, one pair of direct dyeing groups 19 and three
pairs of transfer dyeing groups 20 arranged successively.
A direct dyeing group pair may include two direct dyeing
groups 19 that are opposite to each other relative to a
vertical line (or the fabric). A transfer dyeing group pair
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may include two transfer dyeing groups 20 that are op-
posite to each other relative to the same vertical line (or
the fabric). The number of pairs and order of arrangement
of the direct dyeing groups 19 and the transfer dyeing
groups 20 in FIG. 1 is merely exemplary and may be
adjusted in practice according to actual dyeing require-
ments. In general, the direct dyeing groups 19 and the
transfer dyeing groups 20 are arranged in a rocket-type
structure, in which case the transfer dyeing apparatus 1
may also be referred to as rocket-type transfer dyeing
apparatus 1. In other embodiments, other suitable ar-
rangement structures of the direct dyeing groups 19 and
the transfer dyeing groups 20 are also considerable.
[0061] Ascanbe seeninFIG. 2, adirect dyeing group
pair may include two anilox rollers 21 opposed to each
other and two closed scraper assemblies 22 that are re-
spectively arranged outside the anilox rollers 21. Each
of the direct dyeing groups 19 may thus include an anilox
roller 21 and a closed scraper assembly 22.

[0062] In a working position, the closed scraper as-
sembly 22 may be pressed against the corresponding
anilox roller 21, whereby two scraper heads 23 of the
closed scraper assembly 22 together with the surface of
the anilox roller 21 between the two scraper heads 23
and an end sealing member (not shown) form a closed
liquid accommodating chamber. In a non-working posi-
tion, the scraper heads 23 may be separated from the
anilox roller 21.

[0063] WithreferencetoFIG. 1,the directdyeing group
19 at the right side of the direct dyeing group pair, in
particular the anilox roller 21 at the right side and its cor-
responding closed scraper assembly 22, may be mount-
ed on a mounting block 24. The mounting block 24 may
be moved on a guide rail (not shown) of the dyeing box
11 in a transverse linear guide manner. A servomotor 25
fixed on the dyeing box 11 may drive the mounting block
24 to move linearly via a provided transmission mecha-
nism, so that the anilox roller 21 at the right side of the
mounting block 24 may be moved toward and away from
the anilox roller 21 at the left side that is opposite to the
anilox roller 21 at the right side. The servomotor 25 and
the provided transmission mechanism may form a pro-
pulsion mechanism of the mounting block 24. The direct
dyeing group 19 at the left side, in particular the anilox
roller 21 at the left side and its corresponding closed
scraper assembly 22, may be mounted on the dyeing
box 11.

[0064] It is of course also conceivable that the direct
dyeing group 19 at the left side may be mounted on a
mounting block 24, and the direct dyeing group 19 at the
right side may be mounted on the dyeing box 11.
[0065] A pressure provided by the propulsion mecha-
nism acting on the mounting block 24 to make the anilox
roller 21 press against the denim cloth 10 may be inde-
pendently adjustable. The pressure is adjusted and set
by a control system and may be programmed to be in-
creased or decreased gradually. In FIG. 1, the entire di-
rect dyeing group 19 at the right side is driven by the
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propulsion mechanism to achieve engagement and dis-
engagement with the direct dyeing group 19 at the left
side, and a disengagement stroke is up to 2-5 cm.
[0066] Each of the anilox rollers 21 may be provided
with its own servomotor (not shown) to drive the anilox
roller individually. It is of course also conceivable for two
anilox rollers 21 to be driven by a servomotor and a suit-
able transmission mechanism at the same time.

[0067] The denim cloth 10 may be moved between the
two anilox rollers 21 so as to be sized. Therefore, a pre-
treatment liquid such as a dye well may be applied to the
denim cloth 10 via the direct dyeing group pair in order
to enhance the subsequent dyeing rate and dyeing effect.
[0068] As canbe seeninFIG. 3, each pair of the trans-
fer dyeing groups 20 may include two transfer rollers 26
that are opposite to each other, two plate rollers 27 re-
spectively arranged outside the transfer rollers 26, and
two closed scraper assemblies 22 respectively arranged
outside the plate rollers 27. Each of the transfer dyeing
groups 20 may thus include a transfer roller 26, a plate
roller 27 and a closed scraper assembly 22. The plate
roller 27 may be an intaglio printing plate roller, a flexo-
graphic printing plate roller, a rotary screen printing plate
roller, an offset printing plate roller, or the like.

[0069] In a working position, the closed scraper as-
sembly 22 may be pressed against the plate roller 27,
whereby two scraper heads 23 of the closed scraper as-
sembly 22 together with the surface of the plate roller 27
between the two scraper heads 23 and an end sealing
member (not shown)form a closed liquid accommodating
chamber. In a non-working position, the scraper heads
23 may be separated from the plate roller 27.

[0070] With reference to FIG. 3, the transfer dyeing
group 20 at the left side of the transfer dyeing group pair,
in particular the plate roller 27 at the left side and its cor-
responding closed scraper assembly 22 and transfer roll-
er 26, may be mounted on a mounting block 24. The
mounting block 24 may be moved on a guide rail (not
shown) of the dyeing box 11 in a transverse linear guide
manner. A servomotor 25 fixed on the dyeing box 11 may
drive the mounting block 24 to move linearly via a trans-
mission mechanism, so that the transfer roller 26 at the
left side of the mounting block 24 may be moved toward
and away from the transfer roller 26 at the right side that
is opposite to the transfer roller at the left side. The ser-
vomotor 25 and the provided transmission mechanism
may form a propulsion mechanism of the mounting block
24. The transfer dyeing group 20 at the right side, in par-
ticular the plate roller 27 at the right side and its corre-
sponding closed scraper assembly 22 and transfer roller
26, may be mounted on the dyeing box 11.

[0071] Itis of course also conceivable that the transfer
dyeing group 20 at the right side may be mounted on a
mounting block 24, and the transfer dyeing group 20 at
the left side may be mounted on the dyeing box 11, as
shown in FIG. 1. In the embodiment shown in FIG. 1, the
transfer dyeing groups 20 at the right side of the three
pairs of transfer dyeing groups 20 are mounted on the
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mounting blocks 24 respectively.

[0072] Similarly, a pressure provided by the propulsion
mechanism acting on the mounting block 24 to make the
transfer roller 26 press against the denim cloth 10 may
be independently adjustable. The pressure is adjusted
and set by a control system and may be programmed to
be increased or decreased gradually. In FIG. 3, the entire
transfer dyeing group 20 at the left side is driven by the
propulsion mechanism to achieve engagement and dis-
engagement with the transfer dyeing group 20 at the right
side, and a disengagement stroke is up to 2-5 cm.
[0073] The transfer roller 26 may be a rubber-coated
hard material roller. The surface of the transfer roller 26
may be coated with seamless rubber. The rubber is nat-
ural rubber, styrene butadiene rubber, polyurethane rub-
ber, or any other rubber that has a good affinity for water-
based inks. Preferably, the rubber coated on the surface
of the transfer roller 26 has a Shore hardness of 85-90
degrees.

[0074] Sincethetransferroller 26 in each of the transfer
dyeing groups 20 is a rubber-coated hard material roller,
an outer diameter of the transfer roller 26 is slightly larger
than that of the plate roller 27, thus providing some tol-
erance space. During the transfer printing process, when
the transfer roller 26 with the rubber coated surface is in
contact with the plate roller 27, the rubber coated on the
surface of the transfer roller 26 is deformed by a certain
pressure; when the surface of the plate roller 27 is sep-
arated from the rubber coated surface of the transfer roll-
er 26, the rubber coated surface can be rapidly restored.
Preferably, the outer diameter of the plate roller 27 is
smaller than the outer diameter of the transfer roller 26,
and the outer diameter of the transfer roller 26 is smaller
than or equal to the outer diameter of the plate roller 27
+ 1 mm, i.e. the outer diameter of the transfer roller 26
is larger than the outer diameter of the plate roller 27, but
a difference therebetween is less than 1 mm.

[0075] In the illustrated embodiment, for each pair of
the transfer dyeing groups 20, the axis of each of the
transfer rollers 26 and the axis of each of the plate rollers
27 are in parallel and in the same plane.

[0076] Each of the transfer dyeing groups 20 includes
a pressing assembly 28. The pressing assembly 28 may
be configured to provide an adjustable pressure of the
plate roller 27 against the transfer roller 26. The pressing
assembly 28 is configured to adjust the amount of inks,
and the pressure is mainly used to stick out the ink in
intaglio ink cells. In the embodiment shown in FIG. 3, the
pressing assembly 28 includes an actuator 29 and an
eccentric bushing 30. The actuator 29 includes a cylinder
body and a piston rod. In FIG. 3, a cylinder body of the
transfer dyeing group 20 at the left side is pivotally con-
nected to the mounting block 24, and a cylinder body of
the transfer dyeing group 20 at the right side is pivotally
connected to the dyeing box 11. The actuator 29 may be
of a hydraulic type, a pneumatic type, or an electric type.
In the case that the actuator 29 is of a hydraulic or a
pneumatic type, the extension length of the piston rod
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may be adjusted by adjusting a fluid pressure in the
chamber of the cylinder body. Preferably, the actuator
29 may be a servo actuator, such as a servo electric
cylinder.

[0077] The pressing assembly 28 may also include a
swing arm 31 and a connecting rod 32. The swing arm
31 is pivotally connected to the mounting block 24 or the
dyeing box 11 via a swing arm pivot 33 located substan-
tially at the center of the swing arm 31. The swing arm
31 may include a first end and a second end. The first
end of the swing arm 31 is pivotally connected to a pro-
truding end of the piston rod of the actuator 29 through
a pin. The second end of the swing arm 31 is pivotally
connected to one end of the connecting rod 32 through
a pin. The other end of the connecting rod 32 is pivotally
connected to the eccentric bushing 30. The eccentric
bushing may be provided for the plate roller 27, whereby
the plate roller 27 may be moved toward or away from
the transfer roller 26 by rotating the eccentric bushing 30
with the actuator 29.

[0078] Of course, it will be apparent to those skilled in
the art that, apart from the swing arm-connecting rod
manner described herein, the rotation of the eccentric
bushing 30 by the actuator 29 may be accomplished us-
ing any other transmission manners. Optionally, a handle
may be arranged at an end of the swing arm pivot for
manual adjustment of the rotation of the eccentric bush-
ing 30 by an operator at the debugging stage.

[0079] When the eccentric bushing 30 is rotated and
the plate roller 27 is moved to an abutment position, the
distance between the plate roller 27 and the transfer roller
26 is decreased, and these two rollers are pressed to-
gether, thereby generating a pressure making the plate
roller 27 press against the transfer roller 26. However,
when the eccentric bushing 30 is rotated and the plate
roller 27 is moved to a stop position, the distance between
the plate roller 27 and the transfer roller 26 is increased,
these tworollers are not pressed against each other (may
or may not contact), and the plate roller 27 does not pro-
vide pressure to the transfer roller 26.

[0080] In operation, the plate roller 27 may be moved
to different abutment positions as desired by rotating the
eccentric bushing 30 with the pressing assembly 28.
Through rotating the eccentric bushing 30 to move the
plate roller 27 to different abutment positions, the dis-
tance between the plate roller 27 and the transfer roller
26 may be adjusted, thereby adjusting the generated
pressure making the plate roller 27 press against the
transfer roller 26. Also, since rubber has the character-
istics of flexibility, resilience, low hardness, etc., the de-
formation of the transfer roller 26 may be finely controlled
by the adjustment of the generated pressure.

[0081] The eccentric bushing 30 may be set at the stop
position initially. When a pressure is applied, the actuator
29 is actuated to extend the piston rod, and the swing
arm 31 is driven to pivot about a central axis of the swing
arm pivot 33, thereby driving the movement of the con-
necting rod 32 connected to the swing arm 31. The move-
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ment of the connecting rod 32 in turn causes the rotation
of the eccentric bushing 30. The rotation of the eccentric
bushing 30 makes the plate roller 27 move to an abutment
position (referring to FIG. 3). The distance between the
plate roller 27 and the transfer roller 26 is decreased, and
these tworollers are pressed against each other, thereby
providing the pressure making the plate roller 27 press
against the transfer roller 26. In contrast, when no pres-
sure is needed, the actuator 29 is actuated to retract the
piston rod, and the swing arm 31 is driven to pivot about
a central axis of the swing arm pivot 33, thereby driving
the movement of the connecting rod 32 connected to the
swing arm 31. The movement of the connecting rod 32
in turn causes the rotation of the eccentric bushing 30.
The rotation of the eccentric bushing 30 makes the plate
roller 27 move to a stop position. The distance between
the plate roller 27 and the transfer roller 26 is increased,
and these two rollers are not pressed against each other,
whereby the plate roller 27 no longer applies pressure
on the transfer roller 26. The stroke of the piston rod of
the actuator 29 may be set to 80-200 mm, preferably 100
mm.

[0082] Each of the transfer dyeing groups 20 may also
include a plate changing device 34. The plate roller 27
may be changed as needed via the plate changing device
34.

[0083] Each of the transfer dyeing groups 20 may also
include a slant plate pulling device 35. The position and
the angle of the transfer roller 26 may be finely adjusted
via the slant plate pulling device 35 to achieve precise
alignment of the transfer roller 26 with an adjacent roller.
[0084] Each of the transfer dyeing groups 20 may also
include an axial plate pulling device 36 provided for the
plate roller 27. The axial plate pulling device 36 may in-
clude an axial plate pulling motor and a corresponding
transmission mechanism so as to adjust an axial position
of the plate roller 27.

[0085] Each of the plate rollers 27 and each of the
transferrollers 26 may be respectively provided with their
own servomotor 25 to drive the plate roller 27 and the
transfer roller 26 individually. It is of course also conceiv-
able that only the transfer roller 26 is provided with its
own servomotor 25, while the plate roller27 and the trans-
fer roller 26 are driven by a synchronizing device, such
as a synchromesh gear, at the same time.

[0086] The denim cloth 10 from the direct dyeing group
pair may be moved between the two transfer rollers 26
of each of transfer dyeing group pairs and be applied with
a dye, such as an indigo dye and a sulfur dye. The suc-
cessive arrangement of a plurality of the transfer dyeing
group pairs (three pairs herein) ensures that the surface
of the denim cloth 10 is uniformly coated with sufficient
dyes.

[0087] Since the dye coating of the denim cloth 10 may
be carried out in an inerted gas atmosphere in the dyeing
box, the indigo dye and the sulfur dye may be well re-
duced to a leuco so as to color the denim cloth 10.
[0088] A sealing device 9 may be arranged at a denim
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cloth inlet 16 in the lower part of the dyeing box 11, and
a sealing device 9 may be arranged at a denim cloth
outlet 17 inthe lower part of the permeation box 12. These
two sealing devices 9 may be the same or different. The
sealing device 9 hermetically seals the dyeing box 11
and the permeation box 12 to prevent the inerted gas
from escaping therefrom.

[0089] InFIG.1,eachofthe sealingdevices 9is simply
shown as a pair of airbags 37 having a cylindrical cross-
section. A preferred embodiment of the sealing device 9
is shown in FIG. 4 and FIG. 5. The sealing device 9 may
have a housing 38 and a plurality of airbag pairs arranged
successively therein. The housing 38 may be fixedly ar-
ranged at the denim cloth inlet 16 of the dyeing box 11
and the denim cloth outlet 17 of the permeation box 12,
and the housing 38 may have a cloth inlet and a cloth
outlet substantially corresponding to the cross-sectional
structure of the denim cloth 10 on side walls of the hous-
ing 38 that are opposite to each other. Each of the airbag
pairs may include two airbags 37 arranged vertically.
Each of two ends of each of the airbags 37 are provided
with a fixing device 39, and the airbag 37 may be fixed
(preferably non-rotatably) on the side wall of the housing
38 via the fixing devices 39 on the two ends.

[0090] The sealing device 9 may also have an inflation
device provided for the airbags 37. The inflation device
may include an air pump 40 and a pipeline system 41
connected between the air pump 40 and the airbags 37.
The air pump 40 is capable of inflating gas, such as air,
into each of the airbags 37 via the pipeline system 41. In
the embodiment shown in FIG. 4 and FIG. 5, the inflation
device has an air pump 40 and the pipeline systems 41
that is connected to each airbags 37 in a parallel-con-
nection manner. This design has the advantage of using
fewer parts and allowing all of the airbags 37 to be inflated
at the same time. However, it is also conceivable to pro-
vide one individual set of the air pump 40 and the pipeline
system 41 for each of the airbags 37. This design facili-
tates separate inflation of each of the airbags 37. Other
arrangements of the air pump 40 and the pipeline system
41 are also considerable as long as inflation of each of
airbags 37 can be achieved. Corresponding switches or
valves may also be arranged in the pipeline system 41
for turning on or off the inflation of a certain airbag 37 or
some airbags 37.

[0091] Each of the airbags 37 may be provided with an
air pressure indicator (not shown), and it can be deter-
mined whether an air pressure in the airbag 37 has
reached a predetermined threshold via the air pressure
indicator. When the air pressure indicator detects that
the air pressure in the airbag 37 is lower than the prede-
termined threshold, the airbag 37 may be inflated with
air via the air pump 40. When the threshold is reached,
the inflation of the airbag 37 should be stopped. The proc-
ess may be carried out manually, but may also be auto-
mated by a corresponding control device.

[0092] The airbag 37 substantially has a uniform cir-
cular cross-section (referring to FIG. 4) over the entire
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length of the airbag 37 after being filled with air, but other
suitably shaped cross-sections are also conceivable.
The circular cross-section of the airbag 37 is advanta-
geous because each pair of the airbags 37 that are op-
posite to each other, after inflation, may thus be substan-
tially in line contact with the denim cloth 10. The line con-
tact may apply a greater pressure and is therefore more
secure for hermetically sealing. In addition, the length of
the contact line of the airbags 37 that are opposite to
each other may preferably be greater than the width of
the denim cloth 10 (referring to FIG. 5), whereby the den-
im cloth 10 may be hermetically sealed and surrounded
by each pair of the airbags 37, thereby apparently im-
proving the sealing effect. Of course, it is also consider-
able that the airbags 37 after inflation are in contact with
the denim cloth 10 in a surface contact manner.

[0093] The surface of the airbag 37 is designed to be
smooth, so that the denim cloth 10 can move through or
slide between the airbags 37 that are opposite to each
other, while the inerted gas in the dyeing box 11 and in
the permeation box 12 cannot pass between the airbags
37, thereby effectively blocking the escape of the inerted
gas.

[0094] In the embodiment shown in FIG. 4 and FIG. 5,
three pairs of the airbags 37 in the inflated state along
the moving direction of the denim cloth 10 are exemplarily
shown, and the denim cloth 10 moves between each pair
of the airbags 27 successively. Each of the airbags 37 is
pressed laterally against one another. The airbags at the
left and right sides are pressed against the side walls of
the housing 38, respectively. The two ends of each of
the airbags 37 are pressed against the side walls of the
housing 38. Thus, a space as close as possible is formed
among the three airbags 37 in the upper row, the three
airbags 37 in the lower row, and the side walls of the
housing 38.

[0095] However, since the two ends of the airbag 37
may not fully attach to the side walls of the housing 38
(referring to FIG. 5, that is, the abutment area is smaller
than the cross-sectional area of the airbag 37), there will
typically still be the inerted gas escaping out of the closed
space in the housing 38 via gaps at the two ends of the
airbag 37. Hence, the housing 38 of the sealing device
9 may also be provided with a return port42 for the inerted
gas, preferably above or below the housing 38. Thereturn
port 42 is defined through one side wall of the housing
38, so that the inerted gas can be returned again via the
return port 42 to an inerted gas charging device through
a pipeline not shown. This not only prevents the inerted
gas from escaping from the cloth outlet to the environ-
ment but also enables the reuse of the inerted gas.
[0096] Referring to FIG. 1, according to an embodi-
ment, the permeation device 8 may include an upper row
and a lower row of guide rollers 43. The guide rollers 43
may be preferably rotatably arranged, for example, on
the side wall of the permeation box 12 with their axial
ends. Each row of the guide rollers 43 includes a plurality
of the guide rollers 43 (there are nine guide rollers herein)
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arranged successively, and the axes of the guide rollers
43 may be in the same plane. The two rows of the guide
rollers 43 may be staggered and spaced apart from each
other, for example by approximately the distance of one
guide roller 43. Thus, the denim cloth 10 entering the
permeation box 12 may extend serpentinely in a plurality
of denim sections 44 via the guide rollers 43. In this em-
bodiment, the denim sections 44 in the permeation box
12 may be substantially longitudinally arranged via the
permeation device 8. This longitudinal arranged layout
may be suitable for woven fabrics. For example, the den-
im sections 44 extend in parallel and the movements of
the adjacent denim sections 44 are in opposite directions.
Of course, the adjacent denim sections 44 may also form
a certain angle which should be as small as possible to
maximize the number of the denim sections 44. Thus, it
is possible to maximize the residence time of the denim
cloth 10 in the permeation box 12, so that the dye suffi-
ciently permeates from the surface of the denim cloth 10
to the inside thereof. The dye is, for example, an indigo
dye and a sulfur dye applied to the denim cloth 10 via
the dyeing portion sleeve device 7. This thus provides a
sufficient time for the dye to be reduced to a leuco in an
inerted gas atmosphere in order to better color the denim
cloth 10. The cloth holding capacity of the permeation
box 12 may be within the range of 20-80 meters.
[0097] Referring to FIG. 6, according to another em-
bodiment, the permeation device 8 may include a left
column and a right column of guide rollers 43. Reference
may be made to the embodiment shown in FIG. 1 for
other arrangement structures of the permeation device
8 of the embodiment shown in FIG. 6. In the embodiment
shown in FIG. 6, the denim section 44 in the permeation
box 12 may be substantially transversely arranged via
the permeation device 8. This transverse arranged layout
may be suitable for knitted fabrics.

[0098] The permeation box 12 may be further provided
with an inerted gas concentration detecting device (not
shown) therein, which may detect and control the con-
centration of the inerted gas inside the permeation box
12, so that the concentration of the inerted gas therein
is always within a range most favorable for coloring the
denim cloth 10.

[0099] Although the present invention is shown and
described with reference to the specific exemplary em-
bodiments, the present invention is not limited by these
exemplary embodiments.

Claims
1. A transfer dyeing apparatus, comprising:

a dyeing box, filled with an inerted gas;

a dyeing portion sleeve device, arranged in the
dyeing box and configured to dye a surface of a
fabric with a dye;

a permeation box, arranged downstream of the



17 EP 4 253 626 A1 18

dyeing box in a moving direction of the fabric
and filled with an inerted gas; and

a permeation device, arranged in the permea-
tion box and configured to enable the dye on the
surface of the fabric to permeate into the fabric,
wherein the dyeing box and the permeation box
are in communication with each other, the fabric
sequentially passes through the dyeing box and
the permeation box, and sealing devices are ar-
ranged at a fabric inlet of the dyeing box and a
fabric outlet of the permeation box respectively,
so that the dyeing box and the permeation box
are hermetically sealed relative to an environ-
ment.

The transfer dyeing apparatus of claim 1, wherein
the dyeing box is in communication with the perme-
ation box via a channel allowing the passing of the
inerted gas and the fabric.

The transfer dyeing apparatus of claim 1, wherein
the dyeing box and the permeation box are integrally
formed with each other.

The transfer dyeing apparatus of any one of claims
1to 3, wherein the sealing device has a housing and
an airbag pair in the housing, a side wall of the hous-
ing is provided with a cloth inlet and a cloth outlet
allowing the passing of the fabric, and the airbag pair
comprises two airbags that are opposite to each oth-
er and the fabric can pass between the two airbags.

The transfer dyeing apparatus of claim 4, wherein
the number of the airbag pair is at least two, and
each of the airbag pairs is successively arranged in
the moving direction of the fabric.

The transfer dyeing apparatus of claim 4, wherein
the two airbags of the airbag pair contact the fabric
in a line-contact manner or a surface-contact man-
ner.

The transfer dyeing apparatus of claim 4, wherein
each of two ends of each of the airbags are provided
with a fixing device, and the airbag is fixed on the
side wall of the housing via the fixing devices.

The transfer dyeing apparatus of claim 4, wherein
the sealing device has an inflation device provided
for the airbags, the inflation device comprises an air
pump and a pipeline system connected between the
airpump and the airbags, and the air pump is capable
of inflating air into each of the airbags via the pipeline
system.

The transfer dyeing apparatus of claim 4, wherein
each of the airbags is provided with an air pressure
indicator, and it can be determined whether an air
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

pressure in each of the airbags has reached a pre-
determined threshold via the air pressure indicator.

The transfer dyeing apparatus of claim 4, wherein
the airbag has a uniform circular cross-section over
a substantially entire length of the airbag after being
filled with air.

The transfer dyeing apparatus of claim 4, wherein a
length of the airbag is greater than a width of the
fabric, so that the fabric can be hermetically sealed
and surrounded by the airbags circumferentially.

The transfer dyeing apparatus of claim 4, wherein a
surface of the airbag is configured to allow the fabric
to be capable of sliding between the two airbags that
are opposite to each other while the inerted gas can-
not pass between the airbags.

The transfer dyeing apparatus of claim 4, wherein
the airbag is pressed laterally against either the side
wall of the housing or an adjacent airbag, so that a
hermetically sealed space is substantially formed
between the two airbags that are opposite to each
other.

The transfer dyeing apparatus of claim 4, wherein
the sealing device has a return port penetrating
through the side wall of the housing, and the inerted
gas entering the housing can be recycled via the
return port.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the dyeing box and the permeation
box are provided with a common inerted gas filling
device capable of filling the dyeing box and the per-
meation box with the inerted gas via gas filling pipe-
lines in parallel connection at the same time.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the permeation device comprises at
least two rows of guide rollers, and each of the rows
ofthe guide rollers is spaced apart from one another.

The transfer dyeing apparatus of claim 16, wherein
each of the rows of the guide rollers comprises a
plurality of the guide rollers arranged successively,
and the guide rollers in different rows are staggered
and spaced apart from each other.

The transfer dyeing apparatus of claim 16, wherein
the fabric entering the permeation box extends ser-
pentinely in a plurality of fabric sections via the guide
rollers and substantially longitudinally.

The transfer dyeing apparatus of claim 18, wherein
adjacentfabric sections extend in parallel and move-
ments of the adjacent fabric sections are in opposite
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directions.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the dyeing portion sleeve device has
adirectdyeing group pair and a transfer dyeing group
pair successively arranged in the moving direction
of the fabric, the direct dyeing group pair has two
direct dyeing groups which are arranged symmetri-
cally relative to the fabric and comprise anilox rollers,
and the transfer dyeing group pair has two transfer
dyeing groups which are arranged symmetrically rel-
ative to the fabric and comprise plate rollers and
transfer rollers.

The transfer dyeing apparatus of claim 20, wherein
the number of the transfer dyeing group pair is at
least two.

The transfer dyeing apparatus of claim 20, wherein
one of the direct dyeing groups of the direct dyeing
group pair is arranged on a mounting block, and the
mounting block is capable of being moved on a guide
rail of the dyeing box in a transverse linear guide
manner so as to drive one of the direct dyeing groups
to move toward or away from the other direct dyeing

group.

The transfer dyeing apparatus of claim 20, wherein
one of the transfer dyeing groups of the transfer dye-
ing group pair is arranged on a mounting block, and
the mounting block is capable of being moved on a
guide rail of the dyeing box in a transverse linear
guide manner, so as to drive one of the transfer dye-
ing groups to move toward or away from the other
transfer dyeing group.

The transfer dyeing apparatus of claim 20, wherein
the transfer dyeing group comprises a pressing as-
sembly configured to adjustably provide a pressure
of the plate roller against the transfer roller, and the
pressing assembly is capable of making the plate
roller selectively move between an abutment posi-
tion and a stop position; at the abutment position,
the plate roller abuts against the transfer roller so as
to generate the pressure of the plate roller against
the transfer roller; at the stop position, the plate roller
does not abut against the transfer roller.

The transfer dyeing apparatus of claim 20, wherein
the transfer dyeing group comprises a plate chang-
ing device, and the plate roller can be changed via
the plate changing device.

The transfer dyeing apparatus of claim 20, wherein
the transfer dyeing group comprises a slant plate
pulling device, and a position and an angle of the
transfer roller can be finely adjusted via the slant
plate pulling device.
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The transfer dyeing apparatus of claim 20, wherein
the transfer dyeing group comprises an axial plate
pulling device provided for the plate roller so as to
adjust an axial position of the plate roller.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the dyeing box is provided with a
sliding door movable between a hermetically sealed
closed position and an open position, where at the
open position of the sliding door, the interior of the
dyeing box is accessible from the exterior of the dye-
ing box.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the fabric is denim.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the inerted gas is nitrogen.

The transfer dyeing apparatus of any one of claims
1 to 3, wherein the permeation device comprises at
least two columns of guide rollers, and each of the
columns of the guide rollers is spaced apart from one
another.

The transfer dyeing apparatus of claim 31, wherein
each of the columns of the guide rollers comprises
a plurality of guide rollers arranged successively, and
the guide rollers in different columns are staggered
and spaced apart from each other.

The transfer dyeing apparatus of claim 31, wherein
the fabric entering the permeation box extends ser-
pentinely in a plurality of fabric sections via the guide
rollers and substantially transversely.
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