
An apparatus for dyeing parts moulded of synthetic resin. The present
invention relates to an apparatus for dyeing relatively small parts molded
of synthetic resin, such as slide fastener sliders, snaps, buttons, or the
like. 5         One conventional method of dyeing small parts or objects
molded of synthetic resin has been to immerse the parts in a dye liquor.
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 through the dye liquor to dye the objects.
The amount of dye liquor employed in the prior dyeing process is of a bath
ratio which is appropriate 15 for the normal dyeing of synthetic fibers
which are dyed thoroughly.  When       molded parts of synthetic resin are
dyed, however, the dyestuff is applied only as thin surface layers to the
parts and does not dye the material inside the outer surfaces. The dye   



-2- solution required is several hundred times, by, weight, the dyestuff
actually applied to the objects.  The degree 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 objects and the dyeing assistants
in the dye liquor. The dyed objects thus tend to differ in color from lot
to lot. The use of the large amount of dye liquor is also 10
disadvantageous in that a considerable quantity of dye and dyeing
assistants is wasted and an excessive amount of heating steam is consumed.
According to the present invention, there is provided:- an  apparatus for
dyeing objects molded of synethic resin according to 5        each of
claims 1 to 4. It is believed possible by means of the present 



invention to provide                   an apparatus for efficiently and
economically dyeing small parts molded of synthetic resin at a suitable
bath ratio with a 10        reduced amount of dye liquor for a higher
degrees of exhaustion and better color reproducibility.    -4- The
invention will be described by way of example with reference to the
accompanying drawings, wherein:- Figure 1 is a side elevational view,
partly in cross section, of a dyeing apparatus according to an 5
embodiment of the present invention; Figure 2 is a cross-sectional view
taken along line II - II of Figure 1; Figure 3 is a cross-sectional view
taken along line III - III of Figure 1;. 10    -5- 



An example of a dyeing method will first be described below. (a)    Slide
fastener sliders molded of polyester were employed as objects to be dyed.
The sliders had a specific gravity of 1.38, an outer surface area of 30.0
[err], and a dyed layer having a thickness of 17 microns. (b)    The actual
dyestuff applied to dye 15 kg. of the 10  above sliders was: 30 x 15,000 x
0.0017 x 1.38 [err] 1,000 = 1.056 kg. (c)    The amount of dye liquor
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
assistants used in the above amount of dye liquor were as follows: Dye
Concentration %  Amount (g.) C.I. disperse yellow 56         0.1
1.056 20   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  



-6- Dyeing assistant          Ratio             Amount Ammonium sulfate
1 g./liter        15.84 g. Acetic acid  (50 %)         1 cc/liter
15.84 cc Dispersing and leveling    0.5 g./liter         7.92 g 5    agent
(Nonionic and anionic surfactants) * Ratio is the proportion with respect
to the dye liquor. (e) Dyeing conditions:  130 C, 40 minutes. Therefore,
the amount of dye liquor required for 10 dyeing 15 kg. of sliders of
synthetic resin was 15.84 liters which is small as compared with the
conventionally required amount of dye liquor (the bath ratio is about 1),
and the apparent volume of the dye liquor with 15 kg. of sliders to be dyed
added was 15 about 30.5 liters. The sliders could not be dyed with such an
amount of dye liquor by the conventional dyeing process, but can only be
dyed by dyeing apparatus of 



the present invention. A dyeing apparatus according to an embodiment of 20
the present invention will be described with reference to Figures 1 through
3. The dyeing apparatus, generally designated at 10, includes a dyeing bath
11 substantially in the form of a horizontal hollow cylinder having a
sealing lid 12 25 on one end thereof.  A horizontal hollow shaft 13 extends
coaxially in the dyeing bath 11 through a side wall 14 opposite to the
sealing lid 12.  The hollow    -7- shaft 13 has a plurality of small holes
15 defined in its lower portion for ejecting a dye liquor or solution. A
cylindrical casing 16 comprising a perforated 5  drum or wire mesh is
supported on and between a pair of axially spaced flanges 17, 18 for
accommodating a number of objects M molded of synthetic resin.  The 



casing 16 is rotatably mounted on the hollow shaft 13. The flange 17 has an
opening (not shown) through which 10  the objects M can 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.  The
driver gear 20 can 15  be rotated by  a motor 21 operatively coupled
therewith. A plurality of stirring ribs 22 (Figures 1 and 2) are disposed
on the inner peripheral surface of the casing 16 and extend parallel to the
shaft 13 for stirring the objects M as the casing 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 disposed
centrally in the solution tank 23 and connected thereto by arms 25 25
(Figure 3) for defining a solution 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 steam can flow from an inlet pipe 28 to an outlet pipe
29. Alternatively, a heat exchanger comprising an electric heater may be
disposed around the solution tank 23. 5         A circulation pipe 30 is
connected between a 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 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 circulation pipe 32, the valve 33, and the
circulation pipe 34 jointly constitute a solution circulation system in
which a dye solution or liquor is circulated by the circulation pump 31
driven 15  by a motor 35. A tank 36 for mixing dyeing assistants is
connected through a valve to the circulation pipe 34, the tank 36 having a
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 connected through a
valve to the circulation pipe 34. A pressure air inlet port 41 is connected
via a 



valve to the upper wall of 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 port 42 is connected via a valve 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 time of discharging the dye
liquor therefrom.  A liquid inlet port 43 is connected 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 port 44 is connected via
a valve to the circulation pipe 30 for discharging the used dye liquor and
cleaning water from the solution circulation system. An air outlet port 45
10  is also coupled via a valve to the circulation pipe 30 for discharging
drying air from the solution circulation system. Operation of the dyeing
apparatus thus constructed is as follows:  First, water is supplied 



15  from the liquid inlet port 43 into the solution circulation system, and
then a concentrated dye liquor is introduced from the tank 36 into the
solution tank 23 until the solution reservoir 26 is filled with the dye
liquor 46 of a desired concentration, which is 20  heated up to a
prescribed temperature by the heat exchanger 27. The casing 16 with a
number of objects M molded of synthetic resin accommodated therein up to
1/3 through 1/4 of the volume of the casing 16 is fitted 25  over the
hollow shaft 13 in the dyeing tank 11 with the gear 19 meshing with the
gear 20. Then, the dyeing tank 11 is closed off by the sealing lid 12.
-10- The motor 21 is energized to rotate the casing 16 around the hollow
shaft 13. At the same time, the valve 33 is opened and the motor 35 is
energized to enable the circulation pump 31 to supply the dye liquor 5
through the circulation pipes 30, 32, 34 into the hollow shaft 13. The dye
liquor is ejected from the 



holes 15 of the hollow shaft 13 and sprayed over the objects M, and then
flows back into the solution tank 23.  The dye liquor is continuously
circulated through 10  the solution circulation system to dye the objects M
for a given period of time. When the above dyeing process is over, the dye
liquor is discharged from the liquid outlet port 44, and then cleaning
water is supplied from the liquid 15 inlet port 43. The cleaning water is
circulated through the solution circulation system while the casing 16 with
the objects M contained therein is being rotated. Thereafter, the cleaning
solution is discharged from the liquid outlet port 44. After such 20  a
cleaning process is repeated several times, posttreatment processes such as
a color fixing process and a finishing process are carried out, followed by
a cleaning process in the same manner as above. Then, the air blower 38 is
actuated to supply air to the heat 25 exchanger 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   



having dryed the objects M is discharged from the air outlet port 45.
During the cleaning, posttreatment, and drying processes, the casing 16 is
continuously rotated to 5  allow the objects M to be processed uniformly
and quickly. The valves coupled to the solution circulation system and the
valves 41, 42 are appropriately opened and closed in order to effect the
aforesaid dyeing, 10  cleaning, posttreatment, and drying processes. After
the objects M have been dried, the motor 21 is de-energized and the casing
16 is removed from the dyeing tank 11. 15 20 25    CLAIMS 1 . An apparatus
for dyeing objects 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 formed on the objects, said
apparatus comprising: (a)  a cylindrical dyeing tank; (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    perforated peripheral wall for containing the objects
therein; (d) means for rotating said casing about said non- rotatable
hollow shaft; (e) a vertically elongate solution tank communicating 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 circulation system connected
between said non-rotatable hollow shaft and said solution tank for
circulating the dye liquor through said hollow shaft, said casing, and said
solution tank. 2.  An apparatus according to claim 1, said dyeing tank
including a sealing lid openable to allow said casing to be taken in and
out of said dyeing tank. 3.  An apparatus according to claim 1 or 2, said
cas- ing having a plurality of stirring ribs disposed on the inner
peripheral surface thereof and extending arallel to said hollow shaft for
stirring the objects.    4. Apparatus substantially as described with
reference to and as illustrated in Figures 1 to 3 of the accompanying
drawings.    


