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OF THE INVENTION 5 1. Field OF The l-nvention The present inventi'on relates

. generally to a continuously and comnbiningly operable brgadth_expan3|on and
vibration enhanced spray dying nmachine (hereinafter as conti nuous spray
dyei ng machine”) which is an highly efficient environnent- 10 preserving
continuous spray dying and processing apparatus. 2. Description O The
Prior Art ‘The term continuous spray dying nmachine used herein is intended
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proceeded :and substantially fully expanded.in the breadthw se direction.
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the breadthwise direction. The liquid dye and other fabric treating agents are brought

into contact with the fabric in an atomized form by means of spray nozzles arranged

above the fabric. A high speed air stream is formed under the fabric to create a low

pressure zone which cause a pressure difference between the upper and lower sides of

20  the expanded fabric. The static pressure above the fabric is greater than the pressure

below so that the fabric can not only levitated and freely expanded in breadth direction

~ via the high speed stream of the air flow, but the fabric in motion can also periodically

vibrate violently via the unbalanced pressure.

This vibration provides the energy for the dye, treating agents, or oxidation gases to

25  penetrate into the fabric texture so as to enhance the absorption rate and diffusion speed

the dye into the fabric. Thus a continuous dying and processing operation with high
efficiency, low energy consumption, low bath ratio and low pollution may be achieved.

The present invention is particularly related to an effect that is caused by the high

speed air streams formed by a cloth guide tube. This does not only enhance the

30  penetration and diffusion‘of the dye, but also speeds up the penetration of the oxidation

gases to have a quick dye development when performing low temperature oxidation

reduction dying. When performing other processing. It also provides a very efficient

way to remove unwanted particles or impurities from the fabric so as to efficiently finish

the opefations of desizing, scouting, bleaching, soaping, reduction, enzyme tréating,

35  rinsing, relaxation, and drying. Therefore, the present invention can complete the

overall dyeing and processing operations in a very short time as compared with the
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provides a very efficient way to re e unwant ed particles or ‘inpurities
“fromthe fabric so as to efficiently finish the operations of desizing,
scouting, bleaching, soaping, reduction, enzyne treating, 35 rinsing,

rel axation, and drying. Therefore, the present invention can conplete the
overall dyeing and processing operations in a very short time as conpared
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paddi ng meEhiREIOCFRYRS 1 feottmpguGFay H@F Belitcxpended in sddth, the longitudinal and
20 transverse directions of the fabric have to be stretched with a big tension.
Therefore, referring to Fig. 3A, the conventional continuous dyeing machine drags the
fabric to pass the dye padding machine A and absorb the dye by a driving roller Al and
a pressure roller A2 on the dye padding machine. Thus, the size of the contact surface
between the two rollers directly affects the dye padding rate, which in turn affects the
25  depth of dyeing. To prevent the occurrence of color differeﬁce on both sides of the
fabric, in addition to apply even pressure on both sides of the dye padding roller, the
middle of the pressure roller must meet crown standard so that the dye and treating
agents can be evenly distributed. Figures 3B and 3C are the side views of the other
commonly seen dye padding machines. The fabric past the dye padding machine A is
30  immediately sent into and passes through the steamer B. There are many different
forms for the steamer B, bur all perform a single operation. It is different from the usual
discontinuous dyeing machine. For example, the air flow type or liquid flow type
dyeing machine can simultaneously perform continuous dye cycling and support to
_ perform dyeing at the same time. The fabric passes through the steamer B or the air
35 oxidation machine C to have the dye developed and fixed. The proceeding of the fabric

is supported by a cloth guide axis set Bl. When the dye gets fixed, the fabric is then




L

between'the two rollers directly affects the dye padding rate, which in
‘turn affects the 25 depth of dyeing. To prevent the occurrence a8 DcARPR 12004
difference on both sides of the fabri'c, in addition to apply even pressure
“on both sides of the dye padding roller, the mddle of the pressure roller
must neet crown standard so that the dye and treating agents can be evenly
distributed. Figures 3B and 3C are the side views of the other commonly
seen dye paddi ng machi nes. The fabric past the dye paddi ng machine Ais 30
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fabric without soft touch or has the problem of linearly folded dyeing. To ensure that
the fabric can be fully expanded in width for dyeing and proceeding, the longitudinal
20 tension is often greater than 1.5kg F(per centimeter in which) in addition to the
stretching in the transverse direction by a fabric stretching machine. Therefore,
conventional continuous dyeing machines can only perform dyeing and processing on a
tatted fabric, but the problem existing in the knitted or elastic fabric could not be
resolved to date. Furthermore, in her dyeing process by the dye padding machine,
25  although a small liquid amount dyeing can be achieved, yet the dyeing process can only
be performed once. When performing dye development and fixation in the steamer, it
cannot continuously supply the dye at the same time, and therefore the fabric can not
obtain a deep color. When washing the fabric, a large amount of water is needed for
cleaning. For a new generation of environment-preserving dyeing machine, the above
30 mentioned continuous dyeing machine obviously needs many improvements and
modifications.

Please refer to Fig. 4, which shows another spray dyeing apparatus with breadth
expansion and vibration-enhanced dyeing operation invented by the inventor of this
current invention. It is disclosed in the R.O.C. Pat. No. 098,316, the U.S. Pat.

35  No.5,775,136, and the PCT Pat. No. W098/49383. The present invention ‘is an

improved invention derived from the existing technology principles and characteristics.




15 So the conventional continuous dyei ng machine is formed by connecting
-§2veral di fferent machines together to achieve the goal conti nuou@@jy;eﬁrmﬂ.g‘f
and processing. In practice, using-the dye padding machine A to dye and
-proceed the fabric often makes the fabric wthout soft touch or has the
probl em of linearly fol ded dyeing. To ensure that the fabric can be fully
expanded in width for dyeing and proceeding, the longitudinal 20 tension is
often greater than 1.5kg F(per centinmeter in which) in addition to the

hi erse directiqon by a fabric stretching machine.
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Accordingly the inventor hereby provides another mass production type continuous
20 dyeing apparatus.

SUMMARY OT THE INVENTION

. The present invention provides a continuous spray dyeing machine, which allows
25 the fabric to be levitated, expanded, and violently vibrated by a high speed air flow in
dyeing and other processing operation so as to complete the processing in a short period
of time.

The invention also provides knitted fabrics of other elastic fabrics a breadth
expansion continuous spray dyeing and processing. Furthermore, the present mventlon
30 provides a continuous spray dyeing machine, which can achieve the goal of continuous
processing by combining different machines. It can also be arbitrarily modified, adjusted,
expanded or reduced according to the manufacturing procedure and, therefore, can

obtain the most economical dyeing and processing opetations.
Yet, the present invention provides a continuous spray dyeing machine, in which
35  the fabric is proceeded simultaneously in each sector in a folding collective way. In each
sector, the fabric is dragged by one cloth-dragging wheel. Thus the tension on the



has to be expl ai ned. The biggest difference is that the previous case is a
~di scontinuous dyeing apparatus which can only provide a small anmount of
dyei ng and processing; yet the contiruous spray dyeing machine @D_gpl]qezﬂm
- present invention can not only continuously 10 perform processing in a
processing tub, but also, by connection with other nachines, continuously
conpl ete the operations such as dyeing, treating agents absorption, steam
dye devel opnent, air dye devel opnent, dye fixing, washing, and drying. In
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processed fpy, containing dyes or a large amount water ejected from the air guiding nozzles when
washing or dyeing the fabric with a compact texture. The fabric thus processed can be
20 dyed on both sides and the impurities remaining on the fabric can be quickly diffused
into water.
l So the present invention can achieve the goal of instant washing and enhanced
dyeing. Yet, another object of the present invention is to provide a continuous spray
dyeing machine, which can, in addition to providing a small amount, high concentration
25  dyeing via a periodically violent vibration on the fabric, enhance the removing ability of
the impurities existing in the texture so that operations such as desizing, scouring,
bleaching, soaping, washing can be quickly finished.
So the invention provides a highly efficient cleaning effect for the dyed fabric.
Moreover, the present invention provides a continuous spray dyéing machine, which can
30 not only provide dyeing and other wet type processing operations, but also dries the
fabric by the dry and hot air flow coming out of the air guiding nozzles. It can blow
the outer cold air-to lower the temperature.
To achieve the above objects, the continuous spray dyeing machine provided by the
in.étsiht invention has processing tubs for connections to perform simultaneous dyeing,
35  wherein each processing tub is designed with the same principle and structure. To
processing tub comprises a cloth collecting tub, a cloth guide tube, an air guide nozzle,



ordi nary paddi ng conti nuous dyei ng machi nes can be inproved. Moreover, the
present invention provides a continuous spray dyei ng machi ne, which can
.net only provide usual dispersive and reactive dyes, but al so perfgéa1the 5
spray. dyei ng operation with | ow tenperatur-e reduction dye |iquor ur@dAFRR 2004
nitrogen gas (inert gases) nedi ated environnent in the upstream processing
tubs. Wien the fabric passes through the next processing tub, the
reduction dye |iquor can be oxidized for dye development by the |arge

amount of fresh air sprayed out of the air guiding nozzles. 10 Yet
provi des a continuous spray.dyei ng machine,
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o f‘m:l%%& ig 1R downstream of the passage. - One or a plurality of sector separated air
guiding nozzles are provided along the direction of the passage on the cross section of

the side wall under the cloth guiding tub. These nozzles are connected by pipes to a

15 blast machine for guiding and ejecting pressurized air. One or a plurality of* dye
nozzles are p;-ovided above the cloth guide tube and connected with pipes to the dye

pump for guidipg and ejecting the dye or treating agents onto the surface of the fabric.

A dynamical cloth dragging wheel is provided under the downstream outlet of the
passage for dragging the fabrics in the cloth collecting tub to pass through the cloth

20 guide tube. The fabric can then continuously proceed to enter .the next processing tub
and receive another processing operation. Therefore, when performed with dyeing and

other processing operations, the fabric can have a full contact with the atomized dye
particles ejected out of the dye nozzles to achieve the goal of small amount dyeing. "
Whenever the fabric gets in touch with the dye, the fabric generates a periodically

25 violent vibration due to the high speed air flow ejected from the air guide nozzles,
Thus, the dye, and chemicals or re-oxidation gas can obtain the energy necessary for
Penctrating mto the fabric texture. The absorption rate and diffusion speed of the dye

mto the fabric can be thus enhanced and a continuous dyeing and processi§§ operation

with high efficiency, low energy consumption, low bath ratio and low pollution may be
30 achieved. '



the outer cold air. to lower the tenperature. To achi eve the above objects,
the conti nuous spray dyeing nmachi ne provided by the instant invention has
processi ng tubs for connections to perform sinmultaneous dyeing, %‘Sawpg_rlzgdm
each processing tub is designed with the sane principle and structure.
processing tub conprises a cloth collecting tub, a cloth guide tube, an air
gui de nozzle, _ 6 - A 0 APR 2004 Cgoth draggi ng wheel, a blast machine, a
dye punp, a cloth w ggling machi ne®®an air heater, a dye heater, an air
cooling inlet, an exhaust outlet, a nitrogen inlet, a steaminlet, an air
filter, a dye filter, pipes connecting each parts and controlling el ements
for each part. 5 Each of the front and rear ends of the processing tub of
the continuous spray dyBRAGF DESCGRIBTEONtOE THR ®RAWINGS provided with a
passage, the l'eft and right sides and the left and right walls of the
processi ng tug forma parallel and w de cross-sectional passage for the
fabric to ent ef® SFipes diselnpeo ey lusirative eemhadimenk phtisi presamynventiopartiticul ar
theresbs asriebleixcasiinas WiobhialwnRgts Alrbiplod AeuDsld EBIL Fiflg,al | of the
treatment trough while an outlet pasSsage | esi gned on the uppér end of
the side wall downstream A power-driven rag wheel is fitted at the inlet
and outl et passages. There is a cloth collection trough fitted at the
upper section of the passage inside the treatnent trough, positioned at

t he underside of the inlet passage where the 10 fabric can be fol ded and
collected to an expected amount. The fabric then slows down in noving so
as to disperse the tension in continuous proceeding. A 'cloth guide tube is
formed in the downstream of the passage. One or a plurality of sector
separated air guiding nozzles are provided along the direction of the
passage on the cross section of the side wall under the cloth guiding tub.
These nozzl es are connected by pipes to a 15 blast machine for guiding and
ejecting pressurized air. One or a plurality of dye nozzles are provided
above the cloth guide tube and connected with pipes to the dye punp for
guiding and ejecting the dye or treating agents onto the surface of the
fabric. A dynam cal cloth draggi ng wheel is provided under the downstream
outl et of the passage for dragging the fabrics in the cloth collecting tub
to pass through the cloth 20 guide tube. The fabric can then continuously
proceed to enter the next processing tub ,




and recei ve anot her processi ng operation. Therefore, when perfor rre% W th
-dyei ng and other processing operations, the fabric can have a ful 8 & ARR 280+
with the atom zed dye particles eject’ed-out of the dye nozzles to achieve
-the goal of small amount dyeing. Wenever the fabric gets in touch with
the dye, the fabric generates a periodically 25 violent vibration due to
the high speed air flow ejected fromthe air guide nozzles. Thus, the dye,
and chem cals or re-oxidation gas can obtain the energy necessary for

penetrating.int.o.the fabrigec texture. The ahsorption rate and diffusion
speed of t%éé'g;}gés%d%tvéevf H%ﬁ’F’38?’]538135ﬁﬁu%gfet‘iﬁﬁyg}iﬁﬁlg%%dpagﬁag YPB€ont i nuous
dyei ng and pr cwasgnowg dypiegandcbine; Wi t h hi gh ef fici ency, |ow energy

consunpt i opjs haw, RARR; j Al Ls .be 30 achjeved. H O APR
2004 - 6A BRI EFaDES%I‘?‘{V%E%{%%Q@“Lf‘l%f%%ﬁbﬁﬂ@aﬂﬁ&&“&&f ﬁ’éj’é‘ i "SRR an
illustrative e¥¥88nent of the present invention which 35 serves to

exenpl i §y Ehe 3vanisidyviadypme 89esuR M aQBh ARGS9 E PhddiADfaBlific;as ol | ous:
APR 20N ~F Fi vi ew of th ined structure of a

| is si de e G of
convent i onafg'8%88Wﬁ§n?t€%€pm€&¥ﬂrﬁg@83%m SithPreadinexpansipn gnd gibratioa- si de vi ew
of the struct unbagkd dyeiog vpsraiiandikclodtin edRl©. Oreadih @rpasshen.svmsher; 5

Fig. 3 is a sige swWBWsaf venti onal dye paddi ng
machi ne; thggh54 shows 32?1%&[ m§?§§m§%ﬁe‘?§8§%%g ratus with breadth expansion

and vi brat 1ph AL VY ohiBe pgucse odricontinliovs bpsedyding tohehif @cGrdiRate.  No.
098, 3180 the WhspreRadk inveMdon;5, 775, 136, and the PCT Pat. No. W98/ 49383.

Fig. 5 i1s @ side view of e structure of a continuous spray dyei ng nmachi ne
accor di ng ?l(g' %ﬁ)a SIHE vﬁ’?ve%tletﬂ? SWEﬁW@ﬁPﬁlﬁﬁB?n%ff} CONENIPWSPIAYENCBIZ t he

st ruct ur e and neggplnecathicgnesehit mvemivnt nuous spray dyeing machine to the

present, | HENYHONF s Leckng X, oF L ORISR LPDAly o hin B0V
' the present invention;
15 Fig 8isa YY' cross-sectional view of a continuous spray dyeing machine according to
the present invention; and
Fig. 9 is a side view of the structure and application of a contimious spray dyeing

machine according to the present invention.

20 - DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Please refer to Figures 5 and 8. Fig 5 is a side view of the structure of a continuous
spray dyeing machine according to the present invention; Fig. 8 is YY" cross-sectional
view of a continuous spray dyeing machine according to the present invention. The

25  continuous spray dyeing machine of the present invention comprises a processing tub 1,
an inlet passage 101, an outlet passage 102, a cloth collecting tub 4, a cloth guide
passage 5, an air guiding nozzle 51, a reflective action base 52, an air circulation passage
63, a cloth dragging wheel 3, a blast machine 6, an air filter 602, a dye pump 7, a dye
nozzle 71, a cloth wiggling machine 8, fabric sender 2, an air heater 601, a dye heater

30 702, a dye filter 701, a gas liquid circulation guide plate 53, a fresh air inlet 65, an
exhaust outlet 66, a nitrogen inlet 641, a stream inlet 642, water inlet 74, a water nozzle
721, a jet nozzle 722, a valve 103, an outlet cloth wiggling machine 11, a valve 103, an
outlet cloth wiggling machine 11, and a dye confluent circulation 54.

Please refer to Figures 5,6,7,8 and 9. The processing tub 1 has same design and

35 specification on the front and rear sides for convenience of interconnection. An inlet
passage 101 is provided above the side walls in the upstream of said processing tub



the present invention; 15 Fig. 8 is a YY' cross-sectional view of a
conti nuous spray dyeing nachine according to the present inventi g APRA2004
Flg. 9 is a side view of the structure_and application of a conti-nuous
spray dyei-ng machine according to t'hespl'esent i nvention. 20 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENT Pl ease refer to Figures 5 and 8.
Fig 5is a side view of the structure of a continuous spray dyei ng machi ne
according to the present invention; Fig. 8 is YY' cross-sectional view of
a continudus spray dyeing machi ne according to the present invention. The
©25 continu sApR! AHi | ' | of ot he present invention conprises a
processi ngo%? @% ﬂlﬁéﬂ%f%ﬁﬁ%tt B%%%eg@g Iié%@egﬁi’ﬁmtg%ﬁ‘dﬁﬁgdg@elmemofh
col | ecti ng Pipeessing| 5b pagagele Inpdditingeths, lef andrighosiiiel 6‘93&&8?%5% ééﬂd a
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wheel 3, a‘}ﬁﬂ? t .gac ine 6, an €
71, a cloth Wl éé’fl PR pisectsn fppteifebrinsh theenta, and pass thrdughisaid pobtbssiy dye

heat er 30 7022 imadyendili éxpandsdQianmdr 9o doq‘!-ﬁisfﬂeﬂ% LEdhey #ﬁtﬂg?ol% % % ; gclggsifg gg 2 a
g )

fresh air i : xhaust outl et 66, a nitrogen

inl et 642, %tﬁ tésr ﬁ’?"ﬁf g{&‘fﬁ? upégfﬁ%i? 8{13 ﬁﬁi:z | Ehey7pm a glanbsurfroz ith &7@2all angleal ve
103, I an outfPléflré‘tFli‘ﬂQn Wigigl tonquickiyhpatierl 4t thealo\(vl%lsﬁ/ gla%gg%da%mg%q §1tef @eot h
wi ggl i ng n@gd?am' nt ,circul ation 54." Please reé to
Figures 5,6,7,8 Ignét“%%@?ige"g?@lécg@g‘{%get uf ﬁoﬁi‘a@%gh‘%ﬁ bt gnprawided 5 the
speci f i cat PBHIBH 190 of 6ifl paenessingitubsi passadeoThe afbviRHoRNRecoRlposed of a gas

i nt er cbhnetitfhidsepAtidnie platgipssage 101 is provi ded above the side walls in

t he upstream 9&[ f@{d .Qrgqes j2€q tub 4 0 APR 2004 - 8 Passage, while an
outl et passagé: T9% Pydp 1SRN ke dpwa stredm: seotot bsalbpRstdshamubf  sai d

'pr ocessi ngPasgigepashage. plinligdsh dye0Rszzider ' i des. pof ch
passage angid bRy é,gﬁé uﬁ)@cglg?{dht X I IzsZ 8?1 ﬁétpéﬂggegg@%c ‘E%H“’g qu%o‘@ag snhg tub
1 forma paral)l gf passage a\?\ngalgﬁ' %% lﬁfﬁ‘éHm%ﬂr%‘% 6gééptodideﬁ@tt thersttiair i ¢ 2
to enter aMiSHEEY loWeickAskagsahd inpthecemsidivgothritakaid digth auki-aas ?s&ﬁ@mged -
e upstf comanador rradoAbfEntRs LRUEL B SER Hidatsttmioe topor
circul ation hl qeutlhﬁ LR %ﬂlﬁ y2gabaid commoanheall 52 GleskngpimeeraiReiveidion t or

the dye base 52 is provided with one or a plurality of sector separated air guiding nozzles 51
along the passage on the cross section of said common wall 57. The upstreain eﬂd of
said common wall 52 is connected with said gas liquid s:aparation net plate 41 under said

20 cloth collecting tub 4. The downstream end of said common wall 52 is connected with
said outlet passage 102. So said common wall 52 forms a slant angle so that the
upstream end is lower than the downstream end. A cloth dragging wheel 3 is provided
below said outlet passage 102. A cloth wiggling machine 8 is provided below said cloth
dragging wheel 3 in-the downstream direction. Said cloth wiggling machine 8 can

25  connect via a dynamical transmission device to wiggling plate for it to wiggle in the
I.ongitudinal direction. In the connection portion of said common wall 52 and said gas
llc%uid separation net plate 41. A dye circulation guiding plate 53 is formed by extending
said common wall 52, One or a plurality of dye confluent circulation 54 is provided in
the downstream sector of said dye circulation guiding plate 53. An air circulation

30 passage 63 is formed between said circulation 54 and the passage. Therefore, the
circulation dye from said common wall 52 would not mix with the circulation airflow
when passing through the confluent circulation. |
In the above-mentioned installation, there is a manipﬁ.i.ator. 8 located at the:
downside of the power-driven rag wheel 3 of the upstream passage in the treatment :-

trough. Basically, it includes a manipulating plate, a transmission shaft that is fixed on:

~one end of the manipulating_l_)_l_ﬁ_‘_[e; a drive connecting rod and a driving mechanical unit.:



preparation tub via a recycling punp 17. A cloth collecting tub. 4 is
provided in the wupstream sector of said processing tub | passage. ﬂ' tub
bottomis conposed of a gas 10 liquid separation net plate 41. A% 200%
guide tube 5 is fornmed in the down stream sector- of said processing tub I
passage. One or plurality of dye nozzles 71 are provided on the upper side
walls in said cloth guide tube 5 pasS&age. An air distributing tube 62 is
provi ded at the position outside the |ower passage and in the sane
direction as said cloth guide tube 5 so that the 15 lower flat wall of said
cloth guide tube 5 and t he upper wall of said air di stributing tube 62
share the 52, Said connon wal |- (al so known as reflective
action algléwﬂﬁff f fﬁfﬂwﬁ the franipipsiyhehady thy rm%n%#tmgwlw caipbs Hredgptirat ed

ai r guidi rwderwm@awﬁéﬂ it A0 JrhR: PRSSEAG O SPh LR BAH loGfl Blioifl d
common wall 52. The upstream end Said common wal I's connected with
said gas |dfdue ﬁowp‘aalhﬁmbn lml;tt:d p’ll‘rhttbe dliwumd@ph@madumﬂby: Idedh tb@blbje@meng tub

assnge o) Vee§ALSA% SRR PR, IR bafBubyf TS bR AR Ot

upst ream aﬁdhd: Sorighudinalt di&ﬁumhmsdiavmstpmage, eackind\iel Rkdingd ragigi thg thgsl 3 is
provi ded : be] ow said ou{al et passage 102. A cloth WI gl ing chi ne &el S

provi ded RERBF &hei mapipyiaiing %F@gtP R dBis @“CIVYF thee fBBGNERY dnteethei on.
Sai d cl ot tboyye(ggﬂ IRASHRAIY DRl 1 AR way deQRiyect via a dynam cal transm ssion
device to w ggl | ng pI ate for it to wiggle in the |I|ongitudinal direction.
In the connection portion of said conmon wall 52 and said gas liquid
separation net plate 41. A dye circulation guiding plate 53 is formed by

ext endi ng, co . 52. One or a plurality of dye conf | uent

circul ati orrlﬁgé R anaﬂ%\gt ‘H%L“Pgh qoﬁ“@lsdﬁi\?@?‘f TRRTHBE O L RAgsAgC dy e

circul at lﬂmxcglendtlamm@&taﬁeeﬁ ﬁ%rové@edahfdelcgaﬁpa} a&mgﬂméf%ﬂ@é?%ﬁ% HidichS formed

bet ween 5@ d ci Ecul ation, 54 and the passage. Therefore Cl rcuI ation
m

dye from Y& FaCeRASs jeri G@Z/Ithameaerh w ayhadgi 6hatitheindit endiTat irowr ai r f | ow

when passiphge $aRUGEn HBG d ve- ment i.oned
i nstall at ngn t here I|ls a%ﬂ‘? Lgu tor %ﬁ#%@%k%&a({dﬁ mﬁo‘gﬁﬁ@ﬁ E?qu?ﬁt t he
power - drlmé‘ihﬂiea@ls\m@@dcte@ voth savbaivdistribedy (phséage in the treatment trough.
Basically, it includes a manipulating plate, a transm ssion shaft that is

fixed on one end of the mani pulating plate, a drive connecting rod and a
driving nechanical unit. 30 APR 2004




8A By way of the axis of the transm ssion shaft, the manipulating plate

can be fixed on the side wall on the left and right of the passage. One

efd of 'the shaft extends to the exterior ::of the trough wall and is

i nked with the driving mechanical unit?by which the objective of
transmission is achieved. This enables the manipul ative plate to modg RpRKy,
and forth in the longitudinal direction inside the passage, causing the
passi ng fabric that bunps- against the manipulating plate to drop. This
allows the fabric that drops into the collecting trough to be folded in

“the way desired. nGhe phesapetdr taedudtioghhierar s hdatbNE 5D id-
A hi dden bl ast nachi %e 6 1i s pﬁ%\%‘?gg%‘%ﬂﬁoé?a sai d

processi ng' t%b I lgassggeed bl i
air distribfTRYvlnEs B%ed enfhe Fieshininle|6isandnexbmish eirullst 6, uéludiog it h an

even flow Codhbid @bt Hlowtiet b el ' I e of .said even flow
cylinder is forned Wi th f’m aier@%iﬁ}:rgp%g(sg%qﬁc?hhg&g&OP%F%ﬁogggiﬁ&e%Ig%ét“ﬁet‘ .
machi ne 6 i%Icyuneeatment fiuid recoiveryadtr oufles atr thoubivag foithefRe udddside 8f 4RR 2004
In the pas! I S [ inl et of the aerator in the present

i nventi on, isg&ﬁ%%ﬁttrrotg \}éﬁ@% vlglgr M tcglgr%ﬁefaﬁl8n1£}1@§ﬁ 1, the trofighi orgshigygi thex haust
ai r outl et; @gctiveof elivegion wéheneveh dhieshar@ictAink pRdselslen@idd he upsi de wall of

the treat nent trgfgh,,__eai_t rogen (inert gas) inlet 641 and treatnent fluid
recovery or ouf FéleSciber ia thehose conimounspraéyeimcenstiise Rbgded By shideabient

e oo ety gt oot ot SocAe SIS Mld LBl n
described in the abovec ﬁfli'rfﬂ?&? Sy cagmperlshachictios acicadgse sbyodsd
a0 R ottt b mia IR UL SR IS,
wal I 52 (reflect] vewgsctqjg}ﬁe %a{ﬁs@?gg)@g@ﬂ&&h 3%@%@%9]@?@66@’ adilteufiél bud ahe
dye 01, Lre g a4 shcbuters pridgie abidat ol o, ikde LSS kol
neat.exohaggRiediizygn o0t rsrtard e Totel's A (4l grpfivnne bt ube o
for sprayi fig "Bt e Upper 4e ¢ G bsaitaichedbiol wullyuealiotpaniba byduei ng
or per¥or mtigh spearbair ﬂpw@w g of P&t akd Aiding ad-Ak SRR ﬁasg tﬁr%ﬂgl?gaié Llogt © hed
to a fullyghineadbd sexpans gLy c;[arqebe distributed and covered from above with the
atomized particles of dispersed dye and treating agents ejected from said dye nozzle 71
above said cloth guide tube 5. The dyeing effect is dchieved by the penetration of the
dye from the top surface to the bottom. On the bottom surface of said fabric 2, a high
15 speed air flow ejected from a plurality of sector separated air guide nozzle 51 is provided
to form a levitating force for said fabric 2 in a cooperative and relay method. The air
flow also produce a difference in pressure between the upper and the lower sides of said
fabric 2, the lower Ssid.e being lower in preésure due to the higher speed air flow while
the upper side being higher in pressure due to the slower air flow. Therefore, the uppery+
20 and lower air flows interact to make said fabric perform a periodically violent vibratim;. I‘
The upper air flow with higher pressure also force the air flow to be expelled out from
the left and right sides under said fabric 2. When passing through said cloth guide tube
5, said fabric does not only have a periodically violent vibration but also get fully
stretched in the breadth direction continuously. The dye and solution not being |

25  absorbed by said fabric 2 will be sent back to said dye preparation tub 9 by a dye cycling
pump 17 or be redirected to said processing tub 1 in the downstream for spraying again
Ifitisin the washing process, the liquid can be discharged. |

| The gas part is connected with said blast machine 6 by an air ciroulatioi];even flow

y cylinder 64 (an additional circulation tube and fransmission pipe should beﬂ added if a

hifiden blast mac-l.ﬂne is not employed) do that the air in the tub can be compressed by
said blast machine 6 and sent via the transmission pipe through an air filter 602 and an



10 high speed air flow ejected out of said air guiding nozzle 51 and pass
through said cloth guide tube 5. Said fabric 2 can be distributed and
covered fromabove with the atom zed particles of dispersed dyen PR 2004
treating agents ejected fromsaid dye nozzle 71 above said cIotﬁﬁg ﬁg
tube 5. The dyeing effect is achieved by the penetration of the dye from
the top surface to the bottom-Onathe bottom surface of said fabric 2, a
hi gh 15 speed air flow ejected froma plurality of sector separated air
gui de nozzle 51 is provided to forma levitating force for said fabric 2
in a cooperative and relay nethod. The air flow also produce a difference
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ri ght si desotipadescasss theffaibrion batwedh enidpdsti dig %lﬂg Q3B Sahd sliokBrew ge tube
5, said fabric does not only have a perlodlca% y violent vibration but also
get fully stretched in the breadth direction continuously. The dye and

sol ution not being 25 absorbed by said fabric 2 will be sent back to said
dye preparation tub 9 by a dye cycling punp 17 or be redirected to said
processing tub I in the downstreamfor spraying again. If it is in the

washi ng process, the liquid can be di scharged. The gas part is connected
with said blast machine 6 by an air circulation even flow cylinder 64 (an
additional circulation tube and transm ssion pi.pe should be added if a 30,
hi dden bl ast machine is not enployed) do that the air 'in the tub can be
conpressed by said blast nachine 6 and sent via the transm ssion pipe
through an air filter 602 and an APR 21 4 - 9A air heat .exchanger 601
into an air distributing tube 62. The air is then ejected toward the
upstreamdirection of said cloth guide tube 5 by said air guiding nozzle 51
al ong the upper surface of said reflective action base 52. Thus, the air

fl ow notion has an 35 opposite direction to the notion of said fabric 2.
Said fabric 2 can obtain a steady notion because the friction between said
cloth draggi ng wheel 3 and said fabric 2 is 10 - 8 a APR 2094




greéter‘than the force exerted by the air flow. Therefore, said cloth
‘draggi ng wheel 3 has to provide a greater dragging force than the force
exerted by the air flow so that said fabric can proceed steadilgg ApR bmet,
-said fabric 2 in said processing tub 1 can have its notion in the sane
direction as that of the air flowto facilitate dyeing. The difference 5
bet ween dyeing with the sanme direction of notion and the opposite direction
of motion .is not significant. However, in operation the opposite
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fabric ﬂ'lsa urlt es or
ow and circulation hqm in dyeing or impurity processing. Furthermore, a washing

nozzle 721 is provided on the upstream end within said air distributing tube 62 and
connected with a high pressure washing pump or a water tank by said transmission pipe
74.  Another transmission pipe 73 is formed on said transmission pipe 74 and connects

25  to said dye transmission pipe 72. A reverse control valve is provided in each pipeline
to control the ejection of water or the mixture of water and dye by opening and closing
of the valve when washing or dyeing a particularly compact fabric. The ejected liquid
is then ejected toward and mixed with the air flow in said air distributing tube 62 so that
the large amount of water or dye ejected out of said air guiding nozzle 51 can get in

30 touch with said fabric 2. This allows the impurities or treating agents remaining on
said fabric 2 to quickly diffuse into water. Even if said fabric 2 is dyed on both sides,
another steam pipe can be provided on said transmission pipe 74 and a reverse control
valve 641 can directly provide the necessary temperature in said processing tub 1.




said fabric 2 to quickly diffuse into water. Even if said fabric 2 is dyed
on both sides, another steam pipe can be provided on said transm ssion
pipe 74 and a reverse control valve 641 can directly provide tHg RSy
tenperature in said processing tub 1. APR 2004~ 10A After each dyeing
operation, spray nozzles for washing 721 in the treatment trough 1 of the
above-nentioned installation are connected to a high-pressure punp through
pi pes that bring water into the nozz! 4 to be sprayed onto contam nated
wal | surface. When said fabric 2 enters the next processing tub 1, the
action of said wggling plate 8 can nmake said fabric 2 fall into sald
cloth coll ect %rf@f ath 47ges opFatigfe sPravoRenzieg . fomavashing 12l tiat the ttrratesthni nat i on
procedur gouling 510tﬂe%oogr&ﬁﬁ&%amaﬁwoﬁhﬁé c%m?é flan® 4 Bi Lpréés fe QP 2004
details the effect happening in said gul e t ube. ccor to the

Ber noul | ithreughapipes thae bphg cataxhietoethe ozflkow be spriaypd mtofcogiamlmmi wall f ast er
speed hag %({ ower pressure." Therefore, as describe above, when a high
speed air owis forned under said fabric 2, the pressure bel ow said
fabric 2 is lower than the 5 pressure thereabout because of a slow air

flow. So aid f LIC 2 wll be dragged toward the high speed air flow area
due to b tg ’é‘églﬁ“&@rﬁf}‘f:f"@?"éﬁ@éesé‘ﬁa tythé e a%qwofssaﬁmwlm%a}a&f §abric 2
has a cl gz n&Q@tsﬁﬂt fa‘ahm tMein gade@&ﬁdco%&m | @ 4&?& fnR &kt Fdtdih@nTd N
between increases so that said fabric 2 obtained the nost energy fromthe
ai r 1 owlactliets the sxamiralien prapdiné,dhe fodlowingataspedpbderthay cxpleinsriri nstream of t he
hi gh speed air flow, it will be 10 drawn by the air flow and coul d not keep
going forward. Since the nminstreamof the high speed air flow has a
greater kinematic energy, said fabric 2 noving forward would get
continuously levitated and nove above the flat wall to prevent the friction
between said fabric 2 and the pipe wall. Wenever said fabric 2 is forced
into the mainstream area of the high speed air flow, the air flow would
generate a pressure peak and force 15 said fabric 2 to quickly nove away
formthe mai nstream area. The generation of the pressure peak is caused by
the conversion of the kinenmatic energy into the pressure



enerzgy due to resistance. It can be affected by the reflection of said flat
‘jeflective action base 52 and due to the same phase as another peak so
that another pressure peak can be prddueed instantaneously. Thi 28 BAFRsame

- peak continuously happens to said fabric 20 2 in a periodic way ‘al ong said

-cloth guide tube 5. Therefore, any part of said fabric 2 can have a
periodic vibration. The vibration frequency is determ ned not only by the
mass of said fabric 2 but al so by the nonentum of the air flow Thus, in
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pressure peak 1s caused by the conversion of the kinematic energy into the pressure
energy due to resistance. It can be affected by the reflection of said flat reflective
action base 52 and due to the same phase as another peak so that another pressure peak

can be produced instantaneously. This pressure peak continuously happens to said fabric
20 2in a periodic way along said cloth guide tube 5. Therefore, any part of said fabric 2 can
have a periodic vibration. The vibration frequency is determined not only by the mass of -
said fabric 2 but also by the momentum of the air flow. Thus, in dyeing or processing
operations, both the opening extent of said air guiding nozzle 51 and the output power of
the blast machine can control the vibration frequency. The generation of the above
25 periodic wavy vibration is the effect of the work done by a large amount of energy. Each
vibration does not only loosen the texture structure of said fabric 2 so that the dye can
have its circulation passage, but also make the dye obtain the energy necessary for
penetrating into the texture. This further enhances the absorption rate and diffusion
speed of the dye on fabric. Accordingly, in the process of dyeing, in addition to
30  obtaining the small amount high concentration, high efficiency, low energy consumption,
low bathing ratio and low pollution dyeing, the fabric can also achieve the deboundling
and relaxing effects via the periodic violet vibration. At the same time, the impurities on
the fiber can be so efficiently removed that processing operations such as desizing,
scouring, bleaching, reduction, enzyme treating, soaping, washing can be quickly
35  finished. Thus, the invention can achieve the goal of both dyeing and further processing
operations within an extremely short period of time.




V%a& is clainmed is: 1. A continuous and conbi ningly operable brea _B
“expansi on and vi bration enhanced spray dyei ng machi ne, which coqgé APR: 2084
One or a plurality of connectable pfoé $s5ing tubs, which has a wi de cross
"section of passage therein for a fabric to proceed dyeing and ot her
processing operation in a continuous or unified way; An inlet passage,
‘which is proved on the upper end of the upstreamside wall of said
processi ng tub; an outlet passage, which is provided on the upper end of

10 the downstx@ay ¢i roc YRaIEa

draggi ng whee mhlgﬂgmmaﬁé&@?égghg¥ﬁegkﬁiifﬂsal Cn af dgn?ﬁe?f%he
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processﬁngckﬂmﬁ so that the downstreamend of said cloth guide tub is

hi gher than its upstreamend; on or a plurality of dye nozzles, which are
formed on the upper side walls of said cloth guide tube and connected with
a dye punp via a pipe for the dye or treating liquid to be guided in and
ejected out so that the dye or treating liquid ejected toward said fabric
20 can be sprayed into atom zed particles and distributed on a |arge area
of said fabric; one or a plurality of sector separated air guiding

nozzl es, which are fornmed along the passage on the cross section of the

| ower side walls of said cloth guide tube so that the upstreamair guiding
nozzl es and the downstream air guiding nozzles are separated with a

di stance; beneath each nozzle, a reflective action base plate 25 is
fitted, which is formed in the downstreamdirection of each of said air
gui di ng nozzles and connected with a blast machine via a pipe for the
pressurized gas to be guided into said air guiding nozzles and ejected
out; wherein under the action of said reflective action base, the ejected
hi'gh speed air flow can flow al ong the upper surface of said reflective
action base and proceed toward the upstreamdirection 30 under said fabric
so that the pressure below said fabric is | ower due to a higher speed of
air flow and the pressure above is higher due to.a slower air flow, and




he U i i that said fabric can
and lower air flows would interact to ensure
tggsupgﬁiough said cloth guide tube in & Lully breadth expanded mar angshed
' EaVe a periodic violent vibration, said fabric is also continuously p

i i air flow due to both the
he 35 mai nstream area of the high speed air
' t?\ggggrte difference and the gravity so as to have a close contact @mngnm;
hpi gh speed air flowand to | - 14 APR 204i increase the energy conver

ir fromthe air flow for
rate so that . C npbtaln t he nost energy _ A
penetrating-?%@ng%gngﬁﬁ%lc texture; therefore, in the process of dy g
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ggefgh{gnﬁrgﬂ PRogessng toh; Hnoulet passaanvhien hepooilicd Rihake YYpehagchi ne as

_ e : : e gas liquid
clal medld n_ clthe abnsodang Bdb UiDBY sof BRI s wb; &?y%?%gi%lj oRth laeatieon
Clrouation AP Db S Mevided o crc o guifl delet uhé carlel passshesChdlth
passage provi de o o8 Ul Rk AL uide plate i s formed
col | ecting t@bﬂemr‘ﬂbﬂ“ﬂ’@mmg%ﬁdgﬁ%ég%‘g B e PSR 10, R SRBE#a f on, t he
o ei(t eggn' iy $&59§555¥65§3%%f%ﬁ?%8i8g FEuPaldt guigaitite, phivhes fanwd one or a
ot e| i ty VBih 2 Flgui ehedohétiveemtaipiches cbiedling {65 GR1 sHBYuIA B RASSAgE S
20 plurality et | i so that [quid Tan=pass through
f or med 15bfe]c wﬂﬁld&%%e&hfég%gr gg?%dﬁgéﬁsﬁagﬁ@%ﬁor%m ¢idomngieane epll af e due to
said confluen I.pes. C . . . ; i t he
the draggi ngsaléfc?%t igancga,%gp ,h@gheyﬁ@ng@;@sﬁmmmderﬂt oaWral pRtlEyiIagyP! at e,
pressure difhexzascehich are formed on the upper side walls of said cloth guide tube and

connected with a dye pump via a pipe for the dye or treating liquid to be guided

in and ejected out so that the dye or treating liquid ejected toward said fabric

20 can be sprayed into atomized particles and distributed on a large area of said

fabric; one or a plurality of sector separated air guiding nozzles, which are

formed along the passage on the cross section of the lower side walls of said

cloth guide tube so that the upstream air guiding nozzles and the downstream

air guiding nozzles are separated with a distance; beneath each nozzle, a reflective action base plate

25 g fitted, which is formed in the downstream direction of each of said air guiding nozzles and

connected with a blast machine via a pipe for the pressurized gas to be guided
into said air guiding nozzles and ejected out; wherein under the action of said
reflective action base, the gjected high speed air flow can flow along the upper
surface of said reflective action base and proceed toward the upstream direction
30 under said fabric so that the pressure below said fabric is lower due to a higher
speed of air flow and the pressure above is higher due to a slower air flow, and
the upper and lower air flows would interact to ensure that said fabric can pass
through said cloth guide tube in a fully breadth expanded way and have a
periodic violent vibration, said fabric is also continuously pushed toward the
35 mainstream area of the high speed air flow due to both the pressure difference
and the gravity so as to have a close contact with the high speed air flow and to




1
and the potential and be guided into the |ower side walls of said

‘processing tub 25 so that the air flow ypder said fabric can circulate and
_pass through said net wunder said cloth collecting tub and be redirected
-into said blast nmachine via said air circul ation passage, and ther @_brﬁé’Ramé,
gas liquid separation circulation is fornmed within said processing tub. 3.
The continuously and conbi ningly operabl e breadth expansion and vi bration
30 enhanced Spﬁﬁ)‘eagé/ﬁlie%% machine as claimed in claim1, which further
conprises a s %%ythno_zﬂssrgéféi?i“&%m@ﬁ rgtaisd thitrthelilgd édnbéﬁtéjﬁgh{)ﬁl%ﬁﬁag]t% sai d
device conpris ¢ aip dlovalye piahati ' ith one or a plurali of

n B ﬁl%qa%cgtgmﬁebg‘eéféﬁfecmhemocbﬂ a dye
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said air distrj; |00 .passage accor
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gas can be nickigdentivt remdvedaihes f &gg% id air quiding nozz f eject a
hi gh speed ai bleabhigw %Hﬁltcﬁci)ni n dg ar _°§grrll§§ﬂ?s S'F‘%d% Jepigingd scomimey, or
steam 4. The_cont | fiuously and Sifbitieeieg. y seapirgabivashinee agh hye ion and

I i ch

t
vibration 5 gﬁﬁg BPrdgrtayeatize ilregpoaheihy By =] aj ned i n, cl ai ,
furt her 18onpr temamptios; 1% hatig H[ ﬂl)gag%achi g}éggircgévnlﬁgggwﬁ?fﬁ&n’ g’&Y@P%&mam cal
cl ot h draggi ”&d@%ﬁ' .on the u%s_ I eam PaEeRgentyresseiiog porninmessd dgitgib; said
cloth wiggling machi’Nee CBeRiPRsWiltinanwkogheHehak plsod (gfqinqet ransm ssi on axis
on one end of said wiggling plate, a driving rod, a drivér; wherein said
he 10 left and right side walls by said

Wi ggl i ng pl atBheCabht hxed,on
transni ssi on et%ﬁi S, {/ﬁ\nﬁ?#%ﬁgd é;ﬁﬂltb&%’t‘%ﬁmpn@blmmﬁﬁ&xpﬂ%idﬂ%d@J&at% d -
connecting wi a‘:%"&'ﬁcﬁpmidyemgm@hiriﬂ:aés cﬁcﬁ&h@dmgg{rﬁg §1|§ te —can perform
| ongi t uldi nal & @RERHINY Gahd %g%ﬁg&:don ‘?-‘?d' said tabri ¢ JW&@&P@IDHWSQQI i ng
plate falls ilﬂﬁlxo sal d” cl ot ol B atgn i gwdeplare anl expparhish g@edg'a@g
effect. 15 5. WeCEYRICARISHE) raonddebbirivebmat Yai@RESR e A EAGLY S PaNSt on
and vi brat i osloth collecting tub; wherein said gas liquid circulation guide plate is formed b

extending said reflective action ba Y

s¢ and forms an arc circulati
d ) o ulation, the
ownstream sector of said gas liquid circulation guide plate forms one or a

20 . . . .
plurality of liquid confluent pipes in different way, and an passage is formed

. . : C
;)nﬂ-l;ent plp.es along said gas liquid circulation guide plate due to the dragging
) dsa;1 dragging type gas liquid circulation guide plate, the pressure difference
a ) ) ) 2 3
N Sn t IE te I;Otemlal and be guided into the lower side walls of said processing tub
0 that the air flow under said fabric can ci
an circulate and pass throueh saj
- : ' ! . gh said net
: e%‘ said cloth collecting tub and be redirected into said blast machine via said
am ¢ i
II‘Cul.atlt.Jn passage, and therefore a gas liquid separation circulation i
formed within said processing tub. S
. The i ini
0 - continuously a.nd combiningly operable breadih expansion and vibration
enhanced spray dyeing machine ag claimed in claim 1, which further comprises

35 1 id pi
provided on each of said pipes so that the dye, water, or steam can be guided to




enhanced spray dyeing machine as claimed in claim21, which further
conprises an air inlet and an exhaust outlet provided on the bl ast hi ne
i nl et passage; an exhaust hot air outlet-and nitrogen (inert gas) $EH R 2604
provided on the side walls of said-prdcessing tub; and treating |iquid
recycling outlet at the bottom of said 20 processing tub; wherein a control
valve is provided on each of said inlets and outlets, and the air supply

or convection in said processing tub can be arbltrarlly controlled
~according to the manufacturing procedure. 6. The continuously and

o 9L  PRELARE SoPL A SRR N A A hO Bl liguR IR RECELOBE 2Y dye' ng

machi ne as ¢ can anger
filter, and ouredwithdhmaiatiowyanbsmdeiraidiog nezdlelcatyeieetraabighispesdodt or

f;g;gtﬁt | on mmaﬁauﬁﬂgawgéiaﬁbﬁmwa?éﬁqﬁalaétepbr Etbixﬁm ation passage,
(Y]

operabl e bfé;bﬁﬁog&gégggdﬁl qspﬁéhigﬁﬁaﬁ%ﬁ%%ﬂﬂg ?ggd Fﬁ@ghggLYne as
cl ai nedsi n claiaicdd spiy ajmﬁgxﬁfablﬁﬁe aoeRin@ida cRimal, wetielr funbez¢enmiseyi ded in
Chat |5 casy t b iRur Bt o aBte e Wi Bl bR hde, PO
. pi pe so that onltec vptteamcpassdge afisaith dracatsingstaby Szngziqtb Wiggling @@t‘«hlﬁ@ t owar d
~the pol I uted ywalliWewigaGTE f¥e! S8 RuRGESTod &iS MBAELRIS said wiggling
~ plate, a driving rod, a driver; wherein said wiggling plate can be fixed on the

10 left and right side walls by said transmission axis, with one end extending

outside the tub wall and connecting with said driver, so that said wiggling plate

can perform longitudinal reciprocating motion and said fabric passing said

wiggling plate falls into said cloth éollecting tub with an expected folding

effect.
15 5. The continuously and combiningly operable breadth expansion and vibration

enhanced spray dyeing machine as claimed in claim 1, which further comprises

an air infet and an exhaust outlet provided on the blast machine inlet passage;

an exhaust hot air outlet and nitrogen (inert gas) inlet provided on the side walls

of said processing tub; and treating liquid recycling outlet at the bottom of said
20 processing tub; wherein a control valve is provided on each of said inlets and

outlets, and the air supply or convection in said processing tub can be arbitrarily

controlled according to the manufagturing procedure.
6-.The continuously and combiningly operable breadth expansion and vibration

enhanced spray dyeing machine as claimed in claim 1, which can include a heat

25 , . . '
exchanger, or a filter, and can be separately connected to said dye transmission or -

circulation passage and said air transmission or circulation passage, respectively, |
to form a passage.
7. The continuously and combiningly operable breadth expansion and vibration

enhanced spray dyeing machine as claimed in claim 1, which further comprises
30 a water nozzle provided in said processing tub; wherein said water nozzle is

provided at the corner that is easy to be polluted and connects to a high pressure

pump via a pipe so that the water can be guided into said nozzle for éjécting

toward the polluted wall when each dyeing process is completed.




