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An_ apparatus for dyeing parts noul ded of synthetic resin. The present
invention relates to an apparatus-for .dyeing relatively sma arts nol ded
of synthetic resin, such as slide fastiener. sliders, snaps, Egng 3@}};«e
like.a 5 - One conventional nethod of dyeing small par b] eCtys
nol ded of synthetic resin has been to imerse the parts in a dye |iquor.
According to such a known dip dyeing process, the dye liquor used is 8 to
20 times, by weight, the objects to be dyed. The.objects 10 are
accommopdated in a perforated casing dipped in the dye liquor, and the cage
is rotated or otherw se noved through the dye liquor to dye the objects.
The anpbunt of dye liquor enployed in the prior dyeing process is of a bath
rati o which is appropriate 15 for the normal dyeing of -synthetic fibers
whi ch are dyed thoroughly. When nol ded parts of synthetic resin are

dyed, however, the,dyestuff is applied only as thin surface layers to the
parts and does not&gﬁgmm%ﬂésrmlﬁﬁﬁﬁfsurfaces. The dye

synthetic resin.

The present invention relates to

an apparatus for dyeing relatively small parts molded
of synthetic resin, such as slide fastene: sliders,
snaps, buttons, or the like.

5 One conventional method of dyeing small parts or
-objects molded of syﬁthetic resin has been to immerse
the parts in a dye ligquor. According to such a known
dip dyeing process, the dye liquor used is 8 to 20
times, by weight, the objects to be dyed. The objects

10 are accommodated in a perforated casing dipped'in the
dye liquor, and the cage is rotated or otherwise moved
l/ through the dye liguor to dye the objects.
Thé amount of dye ligquor employed in the prior
dyeing process is of a bath ratio whicﬁ is appropriate
15 for the normal dyeing of synthetic fibers whichlare
dyed thoroughly. When molded_parts of synthetic
resin are dyed, however, the dyestuff is applied only
as thin sgrface layers to the parts and does not dye

the material inside the outer surfaces. The dye
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-2- solution required is several hundred tinmes, by, weight, the dyestuff
actually applied to the objects. The degree of exhaustion is therefore
‘yuite low, for exanple 30% - Anot her problémis that color reproducibility
is 55,. = unstable because of the hydrophilic nature of the dye or the
intefaction between the synthetic resiq objects 'and the dyeing assistants
int dye liquor. The dyed objects thus tend to differ in color fromlot
to lot. The use of the large anobunt of dye liquor is also 10

di sadvant ageous in that a considerable quantity of dye and dyeing
assistants is .wasted and an excessive anmpbunt of heating steamis .consuned.
According to the present invention, there is provided:- an apparatus for

dyei ng obj ecigs 1Ridad fqueed i @véraBCRehdr8d t9m8s, by, wedghteof
claims 1 to 4. It is believed possible by nmeans of the present
' the dyestuff actually applied to the objects. The
dégree of exhaustion is therefore quite low, for example
30%. Another problem is that color reproducibility is
5 unstable because of the hydrophilic nature of the dye or
the interaction between the synthetic resin objeéts and

-\// i the'dyeing assistants in the dye liquor. The dyed

objects thus tend to differ in color from lot to lot.

The use of thezlarge amouﬁt of dye liguor is also
10 disadvantageous in that é considerable quantity of dye
~and dyeing assistants is waéted and an'excessive appunt'

of heating steam is consumed.



invention to provide ' an apparatus for efficiently
econom cally dyeing small parts nolded of synthetic resin at a suit
bath ratio with a 10 ~ reduced’ amount of dye liduor for. a high
degrees of exhaustion and better color reproducibility. -4- The

invention will be described by way oﬁ-éxanple with reference to the
acconpanyi ng drawi ngs, wherein:- Figure 1 is a side elevational vie
partly in cross:-section, of a dyeing apparatus according to an 5
enbodi nent of the present invention;. Figure 2 is a cross-sectional

10

taken al ong | ipRedrdding wau&gplfeséncFiﬁvéatSons aner@sgssectional
. taken along line I'l'l .- 11l of Figure 1;. 10 - b5-
provided: -

- an appératus for

dyeing objécts molded of synethic resin according to

"each of claims 1 to 4.

It is belieied possible by means of the éresent-'
invention to proviqé . o .. an apparatus for
efficiently and economically_dyeing~small parts molded
of synthetic resin at a suitable bath ratio with a
reduced amount.df dye-liqﬁo;_for a higher degrees of

exhaustion and better color reproducibility.
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An exanpl e of a dyeing nethod mnIJ flrst be descri bed bel ow. (a) Slide
fastener sliders nolded of polyester were enployed as objects to be dyed.
The sliders had a specific gravity of *1.38, an outer surface area of 30.0
- [er:, and a dyed | dyer having a thickness of 17 mcrons. (b) The act ual
dyestuff applied to dye 15 kg. of the 10_19Q0ve sliders was: 30 x 15,000 x
0.00™ x 1.38 [err] 1,000 = 1.056 kg. (c) The anount of dye |iquor
having a bath ratio of 15 with respect to the above actual dyestuff was:
1.056 kg. x 15 = 15.84 kg. = 15.84 liters 15 (d) - Dyes and dyeing

assi stants used in the above anmount of dye liquor were as follows: Dye
Concentration % ?ﬂﬁnﬁﬂv?ﬁt}°EivllHl§ﬁeﬂ§§°yébpéwb¥6waY of example

1. 056 20 C 1. dlﬁferse red 5 1.373 C. 1.

di sperse bl Uiy £ fere“celtﬁzthe a°°°mPaE¥1897dfaEBﬂG@ntHﬂqqﬁiqsrthe
ratio with respect to the ambunt of objects dyed. 25

Figure 1 is a side elevational view, partly in cross
section, of a dyeing apparatus according to an

5 embodiment of the present invention:

o " Figure 2 is a cross-sectional_view taken-along line

II - 11 of Figure 1;

- Figure 3 is a cross-sectional view taken along line

111 - II1 of Pigure 1:;

10



-6- Dyeing assi stant Ratio _ Anmount Anmoni um sul fat e
‘1-g./liter 15.84 g. Acetic acid (50 % . .. 1 ccl/liter _ :
15.84 cc Dispersing and | eveling ‘0.5 g./liter 7 7.92 g 5 agent ¢
(Noni onic and anionic surfactants) * Ratio is the proportion with respect-
to the dye liquor. (e) Dyeing conditions: 130 C, 40 mnutes. Therefore, ;

t he amount of dye liquor required for3 X0 dyeing 15 kg. of sliders of ?&
synthetic resin was 15.84 liters which'is snall - as conpared with the
conventionally required amount of dye liquor (the bath ratio is about 1),
and the apparent volume of the dye I'iquor with 15 kg. of sliders to be dyed
added was 15 about 30, SXRRPLesOLTRe AVGiNg JMhAd not” be dyed with such an
anount of dye |iquor by,the_conventional dyei rocess, but can only be.
dyed by dyeing apparaté%igfflrSt'be d;scrl e&“% low. ' L

(a) Slide fastener sliders molded of polyester were
5 employed as obfects_td be dyed. .The siiders'had a
specific gravity oful.38, an-outer Surfacewérea'cf-30.0
cmz/g;, and a dyed. layer having a thickness of 17
microns. |
(b) ‘The actual dyestuff applied to. dye 15;kg; of‘the o i\/

10 above sliders was:

30 x 15,000 x 0.0017 x 1Q38_. 1,000 = 1.056 kg.
- (o) The amount of dye liquor having a bath ratio of:
15 with respedt to thé above actual'dyestﬁff'Was:
| 1.056 kg. x 15 = 15.84 kg: = 15.84 liters
15 (d) | Dyés'and dyeing assistants ﬁsed in the above

amount of dye liquor were as follows:

' Dye | Concentration % Amount (g.) .

C.I. disperse yellow 56| 0.1 | 1.056 ~
50 | C-I- disperse red 50 '0}13 - 1.373
C.I. disperse blue 149 | = 1.12 11.827

* Concentration is the ratio with respect to the

amount of objects dyed.

25



t he present invention. A dyeing apparatus according to an enbodi ment of 20
t-he present invention will ‘be.described wth reference to Figures 1 through
3t The dyei ng apparatus, ‘general ly designated at 10, includes a dyeing bath
11 s@bstantially in the formof a horizontal hollow cylinder having a
sealipng |id 12 25 on one end thereof. A horizontal hollow shaft 13 extends
coaxially in the dyeing bath 11 through @ side wall 14 opposite to the
sealing lid 12. The holl ow. -7- shaft 13 has a plurality of small holes
15 defined inits |lower portion for ejecting a dye liquor or solution. A

cylindrical cading 1g .conprising.a perforgied b,  drumor Wre nesn | s
supported on arld_bet ng Bﬁﬁﬁgﬁﬁngxiall spRHd Y| anges L7, ABOwRF

acconnodating 3 ﬂHﬂBﬁiuﬂfSBQESEES Nlnoldej(¥ gﬂQEPEHQC reblnls.gbeg.

Acetic acid (50 %) 1 cec/liter 15.84 cc
Dispersing and levelin .
5 aggnt 1ng g 0.5 g./liter 7.92 g.

(Nonionic and anionic surfactants)

* Ratio is the proportion.with respect Eo the dye
'liquor. |
U | - (e) Dyeing cqaditions: 130°C, 40 minutes.
| . Therefore, the amount ef dye liquor required for
1o dyeing 15 kg. of sliders.of synthetic resin was 15.84
liters which is small as compared with the
coh#entionally required amount of dyepliquor (tﬁe bath
ratio is about 1), and the apparent volﬁme‘of the dye
liquor with_lS kg. of sliders to.be dyed added Qas _
L -abbut 36 5 liters. The slzders could not be dyed with
such an amount of dye llquor by the conventlonal dyeing
: process, ‘but can only be dyed by dyeing apparatus of
ﬁhe presen£ invention.
A dyeing apparatus accordihg to an embodiment of
20 the present invention,will'be’deséribed with reference
ito Figures 1 through 3.. |
| The dyeing apparatus, Qenerally aesignated-at
10, includes a dyeing bath 11 supstanpial;y in the form
- of a_herisonpal hollow chiﬁder having a sealing lid_lz
# on ope end thereef. .A horizontal hollow shaft'i3
extepds'coaxially in the dyeing_bath'll thrpqgh a side

wall 14 opposite to the sealing lid 12; The holiqw



13

casing 16 is rotatably nounted on t he hO||OM/Shaft 13. The flange ‘17 has an
openi ng (not shown) through which 10 the objects Mcan be taken into and .
out of the casing 16 and a cover (not shown) for closing the opening.. A {
gear 19 is fixed to the flange 18 in coaxial relation to the shaft 13 and
held in mesh with a driver gear 20 disposed in the dyeing bath 11. Thetj
driver gear 20 can 15 be rotated by 7 & notor 21 operatively coupl ed o
‘therewith. A pIurallté of stirring ribs 22 (Flgﬁ;es 1 and 2) are di sposed
on the |nner5$éﬁ¢ph%r fss@r phusadityhefcanald I kenl Extdebipedaihel to the
shaft 13 for Stl the obbe%ts M.,as the casjng 16 is rotated around the
shaft 20 13tt% ? cBPF{L &5t83§&§kﬂ§Nﬁt4¥ﬁ<%EHQ%rc%Epled centrally
to the botton1ﬁf t he dyeing bath 11. A holl ow dummy beody 24 is di sposed
centrally i r3hE*tQPution tank 23 and connected thereto by ‘arms 25 25
(Figure 3). for defipin ol.ution_reser 26. ar ound the hol | ow
body 24. " The solutloﬁg}gﬂarigaF CSEHPﬁyﬁgthwﬁﬁaﬁﬂ“H% %.%%Efoéibﬁ Anger
jacket 2% th{QuOfhr wire mesh is suppcorted on and between a pair of
axially spaced flanges 17, 18 for-accommodatlng a
number of'objects M'mOlded'of'SYnthetic'resin.l The
casing 16 is rotatably mounted on_the hollow shaft 13.
The flange 17 has an opening (not shown) through which W,
10 the objects M can be:taken“into'and-out offthe casing
16 and a cover (not shown) for c1051ng the openlng. A
gear 19 is flxed to the flange 18 in coaxial relation
to the shaft 13 and held in mesh w1th a drlver gear 20
disposed in the dye1ng bath 11 The drlver gear 20 can
15 be rotated by a motor 21 operatlvely coupled therewith.
. A plurallty of stlrrlng rlbs 22 (Flgures l and 2) are
disposed on the lnner perlpheral surface of the casing
16 and extend parallel to the shaft 13 for stlrrxng the J
objects M as the cas1ng 16 is rotated around the shaft
20 13.
A'vertically elongate'solution.tank:23_is
coupled centrally to the bottom of the dyeing bath 11.
A hollow dummy body 24 is dlsposed centrally in the_
solutlon tank 23 and connected thereto by arms 25
25 (Flgure 3) for deflnlng a solutlon reservoir 26 around

the hollow dummy_body 24. The solution tank 23 is

- partly surrounded by a heat exchanger jacket 27 through




-8- which heating steamcan flow froman inlet pipe 28 to an outlet pipe
29. ‘Alternatively, a heat -exchanger conprising an electric heater may be
"i sposed around the solution tank 23. :5 A circulation pipe 30 is
conmect ed between a’l ower portion of the solution tank 23 and a circul ation
-punp%?l, whi eh is connected by a circulation pipe 32 and a valve 33.to0 a
circtlation pipe 34 coupled to the holl gw.shaft 13. The hollow shaft 13,
the dyeing bath 10 11, the solution tank 23, the circulation pipe 30, the

circulation pumghi?h H Gid dbadh 0Fai PEow2Erbicaiaihte®3pipRd et o |
circulation pipe 34 jointly constitute a solution circulation systemin
whi ch a dye solai ioutlet |pip®r29s cAleetnaaedveyytha tieatulegchangasm 31
driven 15 by a notor 35. A tank 36 for m xing dyeing assistants is
connect ed 't hr owgimper ivsdinge &0 aélectricuiesten papeb84dispesednkrdandavi ng a
notor-driven stirrer 37. An air blower 38 driven by a notor 39 for 20
suppl yi ng dryi tdreaisolivk isputastk t23a heat exchanger 40 connected through a

valve to the circulation pipe 34. A pressure air inlet port 41 is connected
via a 5 A circulation pipe 30 is connected between a o

lower portion of the solution tank 23 and a circulation
pump 31, which is connected by a circulation pipe 32
and a valve 33 to a circulation pipe 34 coupled to the.
Y hollow shaft 13; The hollow shaft 13, the dyeing bath
10 11, the solution tank 23, the circulation pipe 30, the
circulation pump 31, the ci;culation pipe 32, the valve
33, and the circulation éipe 34 joinﬁl& constitute a
solution circulation system in which a dye solution or
liquor is circulated by thg.circulationlpump 31 driven'
.15 by a motor 35.
A tank 36 for mixing dyeing.aséistants is'
connected through a valve to the circulation pipe 34,
the tank 36 having é motor-driven stirrer 37.
. An air blower 38 driven by a motor 39 for
20 supplying drying air is coupled to a heat exchanger 40
connécﬁed through a valve to the cifculation pipe-34.-
A pressure air inlet port 41 is connected via a
valve to the upper walllcf the dyeing tank 11 for
introducing_air under pressure into the dyeing tank 11
25 to keep the interior thereof at a high pressure. |
Another air pért 42 is connected via a ?alve to the

upper wall of the dyéinq tank 11 for.discharging air



val ve to the upper wall of the dyeing tank 11 for introducing air under
pressure into the dyeing tank 11 25 to keep the i.nterior thereof at a high
pressure. Another air port 42 is connected via a valvé to the upper wall .of {
the dyeing tank 11 for discharging air -9- out of the dyeing tank 11:}or
Introducing air into the dyeing tank 11 at the tine of discharging the qu
l'iquor therefrom A liquid inlet parg 43 is connected via a valve to the
circulation pipe 30 for supplying 5 the dye liquor and cleaning water into

the sol ution gid G AHOMFYBAGManR L108kd igetbiudiont A4 iSmePnpet ed via
a valve to the circulation pipe 30 for discharging the used dye |iquor and

cl eani ng wat gy irmym ek SD1 uat oBhéi timbabifodisyhiae@ind tdig dyd | et port 45
10 is also coupled via a valve to the circulation pipe 30 for discharging
drying air frdgudre tSenrgfoomei rdulagquod spdeeémpoBerddt iien adnrndmetalyei ng
apparatus thus constructed is as follows: First, water is supplied
via a valve to the circulation pipe 30 for supplying
5 the dye liquor and cleaning water into the solution
circulation system. A liquid outlet porﬁ 44 is
_ connected via-&ivélve to the circulation pipe 30 for
discharéing the used dye liquor and cleaning water from
the solution circulation system. An- air outlet porﬁ 45 -¥)
10 is also coupled via -a valve to the cifculétion pipe.30
| for discharging drying air from the-solﬁtion.
circulation system.
Opératioﬁ-of'thé dyeing apparatuszthuS'-
.const;UCted_is'as_follbwsé :First; water is supplied
15 from the liquid'iplet port 43 into the solution |
ciréulation-system, and then a'conCentrated dye iiquor
is introduced from the tank 36 into the solution tank
23 until the solution reservoir 26 is filled with the ;,/
dye li§u0r~46»of a desired concentration, which is
20 heated up to a prescribed tehperature by the heat
. exchanger 27. L | |
 The césing 16 with a number.of objects M molded
of synthetic.resin accommodated therein up to 1/3
throﬁgh 1/4 of'the vdiume=6f the casing 16 is_fiﬁted.
25 over the hollbw shaft 13 in the dyeing tank ll'witﬁ the
gear 19 meshing with the gear 20. Then, the dyeing

tank 11 is closed off by the sealing lid 12.



15 fromthe liquid inlet port 43 into the solution circulation system and
Ihen a concentrated dye liquor is introduced fromthe tank 36 into the
golution tank 23 until the solution reservoir 26 is filled with the dye-

li qupr, 46. of a desired concentration, which is 20 heated up to a
presQLQbed tenperature by the heat exchanger 27. The casing 16 with a
nunber of objects M nolded of syntheticjgesin accommpdated therein up to
1/3 through 1/4 of the volunme of the casing 16 is fitted 25 over the

hol I ow shaft 13 in thalyaidipt apk 14 whébgibeagesr r&PakBsltheg caislihg he
gear 20. Then, the dyeing tank 11 is -closed off by the sealing lid I2.

-10- The not or 131 arvurertdie dtbX ow osraft t b3, caat nghébsameutdmehe thel | ow
shaft 13. At the sane tinme, the valve 33 is opened and the notor 35 is
energi zed to ewalllve t3% i rapdned candubipe 3otorsaippiy eherdyeed quwor 5
t hrough the circul ation pipes 30, 32, 34'into the hollow shaft 13. The dye
liquor is ej ecesableorhhehecirculation pump 31 to supply the dye liquor
5 through the cifcuiation pipes 30, 32, 34 into the
holiow shaft 13. The dye liquor is ejected from the
holes 15 of the hollow shafﬁ 13 and sprayed over the
objects M, and then flows back into the solution tank
“ 23. The.dye liquor i$ continuously circulated through
10 the solution circulation sYstém to dye the objects M ..
for a given period of time.; |
| When thé above dyeing process is over, the dye
liguor is discharged frqm the liquid outlet port 44,
and then cleaning waﬁer is supplied from the liquid |
15 inlet port 43. The cleaning water is circulated
through the solution circulation sysﬁem while the
casing 16 with the objects M contained thergin is being
\\) : - rotated. Thereafter, the cleaning solution is
discharged from the liquid outlet port 44. After such
20 a cleaning pfocess is repeated several times,'
posttreatment.processes such as a color fixing prdcess
and a finishing_process are c&fried out, folloWed by a
'cleaning proceés in the same manner as above. Then,
the air blower 38 is actqated to supply air to thé heat
25 -excﬁanger 40, from Which heated air is delivered into

the hollow shaft 13. The dyed objects M are dried by

the heated air supplied from the holes 15. The air



hol es 15 of the hollow shaft- 13 and sprayed over the objects M and then
flows back into the solution tank 23. The dye [i.quor is continuously
circulated through 10 the sol ution circul ation systemto dye the objects M- {
for a given period of time. Wien the above dyeing process’is over, the dye
liquor is discharged fromthe liquid outlet port 44, and then cleanlng

water is supplied fromthe liquid 15 inlet port 43. The cleaning wateriif
circul ated through the solution circulldtion 'systemwhile the casing 16 with
the objects Mcontained therein i.s being rotated. Thereafter, the cleaning
solution is dawing gayed e hebliegtsdModsl dd sgharased meErtf!ﬂJchZO a

cl eani ng process is repeated several tines, posttreatment processes such as

a col or f|X|ﬂ$H%Qix£S¥ rﬂpa.flnlshlng process are carried out f ol | owed . by

a cleaning process:in the s nner. as aboy Then, the r blomer 38 is
actuated to supply & qr%QgtéhFh ?a§5n3XcH8ﬁ§§FeﬁﬁmePde HFHd ed air

is delivered into

f d .0 d by th
heated B 1 SERPRAPHIOMIRE Tt e 16, i fngoRkERubUsy Solaldd Yo o0 B the

5 allow the objects M to be processed unlformly and
qulckly ”
The valves coupled to the solutlon c1rculat10n

system and the valves 41, 42 are approprlately opened

and closed in order to effeCt'the'éfOrésaid”dyeing,' -
10 cleaning, posttreatment,'and deiné'processes.
After the objects M have been'driedg the motor
.21 is de-energized and the casing lélis:removed from
the dyeing'tank 11.
15 .
—
20

25



haV|ng dryed the objects Mis discharged fromthe air outlet port 45.
During the cl eaning, posttreatnent, and déglng processes, the casing 16 is
Ycontinuously rotated to'5 allowthe Objé § Mto be processed uniformy
andsqui ckly. The val ves coupled to the solutlon circulation systemand the
val Vés 41, 42 are appropri atel n order to effect the
afoﬁééald dyeing, 10 cleanlng nd! drying processes. "After
t he obj ects M have been dri ed, rwiﬁh mm l!ile energi zed and t he casing
16 is renmoved fromthe dyeing t CLAIM5S 1 . An apparatus

for dyeing objects nolded of syn- thetic resin mnth a dye liquor having a
bath ratio approprl- .

| - CLAIMS .

1. An apparatus for dyéing objedts molded of syn-
thetic resin with a dye liquor haVing.a bath ratio appropri-
ate for an actual amount of dye stuff to be applied'to the
objects which has been determined from the outer surface
area’of.the objects to be dyed and the thickness of a'dye

'\‘/ layer to be forméd on the objects, said'appatatus
comprising:

(a) a éylindrical dyeing ténk;

(b)  a non-rotatable hollow shaft extending'substan-

--tially horizontally and axially through said dyeing tank
and having a plurality of holes only in its lower portion
for ejecting the dye liquor therethrough:

| (c) a cylindrical casing rotatabLy mounted on said

non-rotatable hollow shaft in said dyeing tank and having a



ate for an actual anount of dye stuff to be applied to the objects which
‘has been determned fromthe outer surface area qﬂ"ﬂlﬁuﬂ’mﬁuﬂumhbe dyed
and the thickness of a dye |layer to be Térmed on ! _

apparatus conprising: (a) a cylindrical dyeing téhkf (b) Y ﬁ%nfrotatabrqﬁ

hol | ow shaft extendi ng substan- tially horizontally and axially through%;f .
sai d dyePAgfezakednperipheral pakhl foy epnbaivingnkhei pbijestisower portion
for ejecting the dye |iquor therethrough; (c) a cylindrical casing x
~ rot at abl ¥PRBBAPEd on said non-rotatabl e holl ow shaft in said dyeing tank

and having a erforated. peripheral wal| _ for containing the objects

therein: (d). m8ls PEANSEAT RPERFIPE 8214 %ﬁ%gﬂgsépeuﬁoﬁﬁiﬂoﬁﬁéable

hollom/spﬁéLFgéggvﬁgﬁﬁég;ﬁﬁ%@;ﬁﬂongate sol ution tank conmmunicating with

sai d dyel t hereof and having a heater, said solution
Lank baving & R6h! 0% SuERE didly LGS0 8L 2, 1 85" EaRk Rtk 1Y Y
with said dyeing tank via the bottom thereof and having a
heater, said solution tank having a hollow dummy body accom-
modated therein and defining an annular solution reservoir.
in said solution tank; and | |
(f) a solution circul;tioh system conﬁected between . g}
said non-rotatable hollow shaft and saia sdlution tank for
" circulating the 6ye liquor through said hollow shaft, said
casing, and_said sblution tank.- | |
2., An appa:é;us accordihg to claim 1, said dyeing
tank igcluding a.sga;ing 1id openable to allow said éasing_
to be taken in an¢-out.9f said dyeing tank.
3. An app#r;tus agcording-tc_claim 1 or 2, said cas-
"ing having a plurality of_stirring_ribs disposed on the..
inner peripheral sgtface thereof and extending arallel to

said hollow shaft for stirring the objects.



iin said solution tank; and (f) a solution circulation system connected

bet ween sai d non-rotatable hollow shaft and said solution tank for
Ycirculating the dye |iquor through said holl ow'i"ﬂlf]ml"jn"jm ﬂ , and said
solution tank. 2. "An apparatus accr rding to cl ﬂ l g tank

i ncluding .a sealing lid openable To allow said casi‘ng“to"be’taken in and
out Y6f said dyeing tank.- 3. An apparatus according to claiml1l or 2, said
cas- ing having a plurality of stirring ribs disposed on the inner

peri pheral gurf Ctsp&‘é%ﬁﬁ @%&%1 Qg' c?&@éz{ e%@lr 20k} A’Mgsta@” for

stirring the ob uss sta escribed wth
reference tQﬁ{i‘Qtraa%e&'idJ?Hnﬁte%dl'Eb Rl gEN e &céo‘ﬂnp§nﬁ t@&ﬁﬁggﬁpany' ng

“drawi ngs




