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nary, plus the digital representation of the event count, yields the
digitized time of event signal. Technical Field
There are a number of problems associated with this prior art method. Since
the latching elements are dis- The invention relates to timing circuits
and, in par-  5  crate components, they do not match well. Good linearity
ticular, to a circuit which times an event, namely a signal  is achieved
only by individual adjustments of each ele- zero crossing, and produces a
digital representation of  ment. Besides linearity, the total delay must
match 1 pe- the timed event.                                   riod of the
non-subdivided clock interval, for accuracy. The timing resolution is
determined by the physical sep- Background Art
10 aration between discrete latching elements. In many de- lay lines,
delays are set a priori and subject to variations. The  signal digitizing
method  used  in the    Both linearity and accuracy will be degraded with
circuit Hewlett-Packard 5371A Frequency and Time Analyzer   parameter
variations. Also delay lines sit idle until acti- is an example of a very
useful type of signal representa-  vated by a measurement. Thus, both
accuracy and line- tion based on continuous counting and sampling only at
16 arity change to some degree with various measurement signal zero
crossings. By means of this method it is pos-  rates. sible to directly
digitize the phase progression of the sig-  This method also requires N-1
latching elements to nal, thereby eliminating any need for the
previously-re-  interpolate N subparts. It would be desirable to reduce
quired steps of voltage digitizing and voltage-to-phase  the number of
latches relative to the number of subparts. conversion. The procedure may
therefore be appropri- 20  Another problem in the prior art is the
necessity to ately called "phase progression digitizing," or "phase dig-
actually isolate a particular clock pulse with a synchro- itizing'.
Amplitude information is discarded.       nizer, and to do so with low time
jitter. The metastability Phase digitizing is illustrated in Fig. 3, which
shows  of the synchronizing process makes this difficult, partic- signal
sample locations, represented by dark dots, on a  ularly at high
frequencies. A circuit is "metastable" if a sinusoidal signal of changing
frequency. Samples occur 25 small jitter in one signal does not result in a
sudden, large at occasional upcrossings at a relatively constant rate.
change in another. A lack of metastability is manifest dur- Each sample
produces two increasing numbers, the total  ing a transition of a pulse.
More particularly, slight varia- cycle count and the time stamp at that
point. The cycle  tions between the phase of a transition in an input
signal count comes from reading a counter counting the signal.  and the
phase of a transition in a reference signal can Every cycle is counted, not
just those on which a sample  30 result in large and erroneous variations
in an output sig- occurs. When asample occurs, a synchronizer gates the
nal. For example, in Fig. 11 the transition of a conven- upcrossing of the
cycle during which thesample occurs  tionalcounterorsynchronizeris shown
tobe misaligned, so as to time-stamp that cycle. This is accomplished by
i.e. skewed, with an event measuring pulse stream in plot reading another
counter which continuously counts a  A due to the statistical fluctuations
mentioned above. If 500 MHz time base clock. With interpolation, the
resolu- 35 a measurement is made at the time indicated by vertical tion is
improved from 2 nsto 0.2 ns. In phase digitizing,  line a, the count is
read as 63 or ((3xl 6) + 15). If a meas- down-crossings of the event
signal, as well as upcross-  urement is made slightly later at time [err],
the count is 48 ings or as an alternative to upcrossings, can be time  or
((3x1 6) + 0). If a measurement is made at time [err], the stamped.
count is 64 or ((4x1 6) + 0). These counting uncertainties The
interpolation technique of the prior art is based  40 occur with high
probability and produce serious system- on delay propagating through
distributed high-speed  atic error. flip-flops. As shown in Fig. 4, two
latched signals, repre- senting the event occurrence and the clock, go to a
bank  Summary of Invention of nine high-speed D flip-flops which determine
the rel- ative phase between the two signals at nine equally  45  The above
problems have been overcome in an spaced delay stages. The total delay
spans the 2-ns pe-  event timer which, like the prior art, uses an
interpolator riod of the time base clock.                       for fine
time stamping between timed events, but has The event latch signal is
progressively delayed by  good linearity, improved accuracy and reduces the
200 ps per stage (one time quantum per stage). Flip-flop  number of latches
in forming the delay subparts. The outputs will quantize the delay time
interval with logical 50 new timer produces nearly uniform delay between
ele- one and zero outputs indicating event latch delay. The  ments, and
reduces statistical error arising from metast- flip-flops output a
thermometer code, which is converted  ability and pulse jitter, yielding a
more reliable time into a binary code and stored with the event count and
stamp. time count in a memory system. The thermometer code    The event
timer of the present invention uses a ring counts as follows 000 ... 000,
100 ... 000, 110 ... 000, 55 oscillator as a synchronizer substitute in the
interpolator. 111 ...000 .  , 111 ... 110, 111 ... 111. At the end of the
Theringoscillatoremploysactivecircuitelementsphase count, the code does not
reset itself to zeros. The inter-    locked to a reference frequency
standard to subdivide polator output, converted from thermometer code to
bi-  each clock pulse, together with linear combining ele- 2    
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The latter method, wherein a powdered dye is weighed and dispensed in the
form of a diluted solu- This invention relates to a method of weighing  ion
which contains a required quantity of the dye, and dispensing a powdered
dye and Is typically used  provides a highly accurate weighing depending on
the during the course of dyeing textile products andsyn-   5   degree of
dilution. According tothis method, however, thetic resin products, etc. It
also relates to an appara-  the quantity of the diluted solution Increases
with an tus suitable for carrying out the method, and more  increase in the
required quantity of the dye,thus pos- particularly, to a method and an
apparatus forweigh-  ing problems on installation and operations; also, if
a ing and dispensing a powdered dye efficiently to  large quantity of the
dye liquor is kept in store, there thereby enable any error or deviation
from a required   10  is a possibility of aging of the dye liquor.
Therefore, quantity of a powdered dye to be minimized.      the latter
method is used only for trial dyeing, sample dyeing and small-quantity
dyeing, etc. where a small Description of the Prior Art:
quantity of a dye is taken out and used. To conduct dyeing treatments
satisfactorily, it is  15  SUMMARY OF THE INVENTION required basically for
a dye liquor to contain a proper required quantity of a dye. If the dye is
powdery, it is  The present invention has been made in view of not always
easy to weigh and dispense a required  the above-mentioned circumstances in
the prior art, quantity of the powdered dye accurately.         and has for
its object to provide a method of dispens- A conventional method, as
disclosed in EP-A-0  20  ing a powdered dye, which Is almost completely
free 299 522, of weighing and dispensing a powdered dye  from bad influence
by an error which occurs at the stored in a container has been to dispense
the dye in  time of dispensing the powdered dye, and which en- an
approximately required quantity by means of a  ables the dye to be weighed
and dispensed quickly measuring means such as a measuring cup, or by   and
at a high accuracy regardless of the required pouring it outfrom the lower
part of the container and   25  quantity of the dye, thereby improving the
efficiency compensating forthe surplus or the deficiency of the  of dyeing
operation and achieving a satisfactory re- dye by means of an weighing
instrument such as an  suit of dyeing, and also an apparatus suitable for
car- electronic weigher; or alternatively to dilute the pow-  rying out the
method. dered dye, taken out by the same procedure as men-  According to a
first aspect of the invention there tioned above In a quantity slightly
more than the re-  3o  is provided a method of dispensing a required quan-
quired amount, with a liquid such as, forexample, wa-  tity (a) by weight
of a dye, comprising: ter so as to prepare a dye liquor having a known dye
a first step of dispensing and then weighing a first concentration, and
then dispensing the dye liquor in  quantity (b) of the dye, in powdered
form, slightly less a quantity which contains the proper required quanti-
than the required quantity (a); ty of the powdered dye out of the prepared
dye liquor.  35  a second step of dispensing and then weighing a sec- Out
of the above-mentioned two conventional   ond quantitity (c) of the dye, in
powdered form, slight- methods of weighing and dispensing powdered dye,  ly
greater than the difference (d) between the re- the former method wherein a
dye is dispensed in  quired quantity (a) and said first quantity (b), and
add- powdery state has been conducted commonly In lab-  ing, to the second
quantity (c) of dye in powdered oratories. However, since this method is
troublesome   40  form, a liquid such as water or a solvent or a diaper- in
weighing and compensating for the surplus or the  sion medium, at a
particular ratio to the weight of the deficiency and is therefore
inefficient for Industrial  second quantity (c) of dye, so as to prepare a
solution application. It has been general for Industrial purpos-  or liquor
having a known dye concentration; es to control the quantity of a powdered
dye flowing  and a third step of dispensing a particular quantity of out
from a container by means of a fixed quantity de-  45  the solutionor
lquorand adding ittosaidfirstquantity livery means in an error range of 0.5
- 0.25 gr.. In  (b) of dye so as to obtain the required quantity (a) of
case of dyeing, if the quantity of a powdered dye con-  dye. tained In a
dye liquor has an error or deviation of I %  To achieve the above-mentioned
object, accord- or more from a required quantity, then there occurs a  Ing
to a second aspect of the present Invention, there visually different
result of dyeing. Therefore, the   5   is provided an apparatus for
dispensing a powdered above-mentioned former method of dispensing a    dye,
comprising: a powdered dye storage tank, a rel- powdered dye has been used
in bulk dyeing using a  atively large quantity powdered dye discharge pipe
dye liquorcontaining a required quantity of more than  and a relatively
small quantity powdered dye dis- 50 gr. of the dye in which the dye can be
weighed and  charge pipe, each being connected to the lower part dispensed
at a relatively high accuracy. However,  55  of the storage tank and each
having a fixed quantity small quantity dyeing using a dye liquor containing
a  delivery means associated therewith; a first dye con- required quantity
of less than 50 gr. of the dye has re-  tainer located below the relatively
large quantity pow- quired troublesome reweighing and compensation.  dered
dye discharge pipe and placed on a first weigh- 2    3                   EP
0 384 771 B1                4 



ing device; a second dye container located below the  of the fixed quantity
delivery means associated with relatively small quantity powdered dye
discharge pipe  the relatively large quantity powdered dye discharge and
placed on a second weighing device; a liquid sup-  pipe and the relatively
small quantity powdered dye ply pipe for supplying a liquid such as water
or a sol-  discharge pipe, respectively, of the particular storage ventora
dispersion medium Into the second dye con-   5   tank, the two weighing
devices, the liquid supply pipe tainer, and a pump piping system for
transferring a  and a pump of the pump piping system associated
predetermined quantity of a diluted solution having a  with the particular
storage tank are controlled by a particular dye concentration prepared in
the second  computor In accordance with a particular program dye container
Into the first dye container, wherein the  and the values obtained as a
result of weighing by the operations of the fixed quantity delivery means
asso-  10  two weighing devices. ciated with the relatively large quantity
powdered dye  According to the method of the present invention discharge
pipe, the fixed quantity delivery means as-  as set forth In the first
aspect, powdered dye can be sociated with the relatively small quantity
powdered  dispensed easily and with high accuracy by dispens- dye discharge
pipe, the liquid supply pipe and a pump  ing and weighing most of a
required quantity of the of the pump piping system are controlled by a com-
15  powdered dye directly In a powdery state, and dis- putor in accordance
with the weighed value orvalues  pensing the remaining quantity of the
powdered dye obtained as a result of weighing by any one or both
separately In a state of solution thereby eliminating of the weighing
devices.                          any bad influence due to error in the
dischage by the To achieve the above-mentioned objects, In ac-  fixed
quantity delivery means. Further, according to cordance with a third aspect
of the present Invention,  20  the first apparatus set forth in the second
aspect of there is provided an apparatus for dispensing a plur-  the
present invention, the above-mentioned method ality of kinds of powdered
dyes, comprising: a plural-  for weighing and dispensing a single powdered
dye ityof powdered dye storage tanks located substantial-  can be carried
out simply. Still further, according to ly In a row; relatively large
quantity powdered dye dis-  the second apparatus as setforth in the third
aspect, charge pipes each having a fixed quantity delivery  25  the
above-mentioned method can be effected repeat- means associated therewith
and being connected to  edlytoweigh and dispense several kinds of powdered
the lowerpart of each storage tankso as to project on  dyes In turn and
continuously in accordancewith their one side of the row of the storage
tanks; relatively  respective required quantity. The use of the second
small quantity powdered dye discharge pipes each  apparatus is extremely
advantageous in terms of having a fixed quantity delivery means associated
30  costs of equipment and operation as compared with therewith and
projecting on the other side of the row  the case of using a plurality of
the first apparatuses. of the tanks; a first weighing device mounted so as
to  The above-mentioned and other objects, aspects be movable on a path
located below the relatively  and advantages of the present invention will
become large quantity powdered dye discharge pipes of the  apparent to
those skilled in the art by making refer- storage tanks and extending in
parallel with the row   35  ence to the following description and the
accompany- of the tanks; a first dye container resting on the first  Ing
drawings in which preferred embodiments incor- weighing device; a second
weighing device mounted  porating the principles of the present invention
are so as to be movable on a path located below the rel-  shown by way of
example only. atively small quantity powdered dye discharge pipes of the
storage tanks and extending In parallel with the   40  BRIEF DESCRIPTION OF
THE DRAWINGS row of the tanks; second dye containers each being located
below the relatively small quantity powdered  Fig. I is a fragmentary front
view showing the dye discharge pipe of each storage tank and between
section of the principal parts of a first apparatus the relatively small
quantity powdered dye discharge  according to the present invention; pipe
and the path on which the second weighing de-  45  Fig. 2 is a horizontal
sectional viewof a powdered vice is moved, each of the second dye
containers be-  dye storage tank; ing located on and supported by the
second weighing   Figs. 3 and 4 are sectional views of the tank device so
as to be selectively weighed by the latter;  shown in fig. 2 taken along
lines lll - lll and IV - liquid supply pipes each supplying a liquid such
as  IV, respectively, in Fig. 2; water or a solvent or a dispersion medium
into each   50  Fig. 5 is a fragmentary front view showing the of the
second dye containers associated therewith;    section of the principal
parts of a second appara- and pump piping systems provided separately for
tus according to the present invention; and each of the second dye
containers so as to transfer a  Fig. 6 is a plan view of the second
apparatus of diluted solution having a particulardye concentration  the
present Invention shown in fig. 5. prepared therein into the first dye
container, wherein  55 the movementof the first and second weighing devic-
esto positions opposite toa particularone of the pow- dered storage tanks
located in a row, and operations 3    5                   EP 0 384 771 B1
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DETAILED DESCRIPTION OF PREFERRED                 6 which has a stirring
blade mounted thereon and EMBODIMENTS
which passes through the tank wall and is supported so as to be slidably
moved In the axial direction there- The method and apparatus of the present
inven-  of. One end of the rotating shaft 6 is connected tlon will now be
described below by way of embodi-   5   through a sliding-contact coupling
to the operating ments thereof with reference to the accompanying  end of a
first air cylinder 14, whilst the other end drawings.
thereof has fixedly secured thereto a bevel gear 12 Fig. 1 is a fragmentary
front view showing the  fitted with a spur gear which meshes with the spur
section of the principal parts of the firstapparatus ac-  gear mounted on
the above-mentioned rotating sup- cording to the present invention.
10  port shaft 8. With the piston rod within thefirstaircy- In the
drawings, reference numeral I denotes a  linder 14 being extended
outwardly, the bevel gear 12 storage tankfor storing a powdered dye; 2a
relatively  having a spur gear mounted thereon is allowed to large quantity
powdered dye discharge pipe project-  mesh with a bevel gear 10 mounted on
the rotating ing from the lower part of the storage tank 1 and pro-  drive
shaft 5 so as to rotate the rotating shaft 6 fitted vided with a fixed
quantity delivery means; 3 a rela-  15  with a stirring blade, and also
turn, through the Inter- tively small quantity powdered dye discharge pipe
meshing of the spur gears, the rotating support shaft provided with a fixed
quantity delivery means; 21 a  8 and the helical or screw member 16 fixedly
secured first weighing device which Is an electronic weigher  thereto, so
that the powdered dye stored in the stor- located below the relatively
large quantity powdered  age tank 1 is subjected to a stirring action made
by dye discharge pipe 2; 19 a first dye container placed   20  the stirring
blade mounted on the rotating shaft 6 and on the firstweighing device 21;
22a second weighing  also a quick powder delivery action caused by the
device which is an electronic weigher located below  turning ofthe helical
orscrew member 16 having arel- the relatively small quantity powdered dye
discharge  atively large pitch within the powdered dye discharge pipe 3;
and 20 a second dye container placed on the  pipe 2 having a relatively
large bore thus discharging second weighing device 22.
25  a large quantity of the powdered dye. Subsequently, Further, reference
numeral 25 denotes a liquid  when the piston rod in the first air cylinder
14 is with- supply pipe for supplying a liquid such as water or a  drawn to
Its initial position, the bevel gear 12 is dis- solvent or a dispersion
medium for dye into the sec-  engaged from the bevel gear 10 of the
rotating drive ond dye container 20; 26 a stirrer; and 30 a pump pip-
shaft 5 to thereby stop the rotation of the shafts 6 and ing system which
includes a pump 31, a suction pipe  30  8 and the turning of the herical or
screw member 16. 32 connected to the suction side of the pump 31 and   The
relatively small quantity powdered dye dis- which is inserted into the
second dye container 20,  charge pipe 3 Is smaller in bore than the
relatively and a discharge pipe 33 whose leading end opens   large quantity
powdered discharge pipe 2, and has a above the first dye container 19.
helical or screw member 17 inserted therein to cause Reference numeral 40
denotes a bed; 41 a cover,  35  powdered dye delivery action. With the
exception 42 and 43 brackets for supporting rotating drive  that the
helical or screw member 17 Is smaller in di- shafts 4, 5 adapted to actuate
the fixed quantity de-  ameter and pitch than the helical orscrew member 16
livery means associated with the above-mentioned  and is capable of
deliverying powdered dye with a relatively large quantity powdered dye
discharge pipe  higher accuracy than the former, powdered dye de- 2 and
relatively small quantity powdered dye dis-  40  livery action and the
stoppage thereof provided by charge pipe 3, respectively; and 44 electrical
wirings  connection and disconnection between a rotating for the first and
second weighing devices 21 and 22.  shaft 7 having a stirring blade mounted
thereon, and Figs. 2, 3 and 4 show the relatively large quantity  a
rotating support shaft 9, and also that between a powdered dye discharge
pipe 2 and the relatively  bevel gear 11 mounted on the rotating drive
shaft 4 small quantity powdered dye discharge pipe 3, re-  45  and a bevel
gear 13 due to actuation of a second air spectively, connected tothe lower
part of the storage  cylinder 15 can be made entirely in the same manner
tank 1, and the fixed quantity delivery means associ-  as aforementioned.
ated with the discharge pipes 2 and 3, respectively.  One embodiment of the
method of weighing and The relatively large quantity dye discharge pipe 2
is  dispensing a powdered dye using the above- a pipe having a large bore
which extends outwardly  so   mentioned first apparatus will be described
below. from the tank wall and In which a helical or screw    The maximum
error (P) on the accuracy of dis- member 16 extends through the Interior of
the tank I  pensing powdered dye from the relatively large quan- and along
the entire length of the large quantity pow-  tity powdered dye discharge
pipe 2 of this apparatus dered dye discharge pipe 2. The rear end of the
hel-  Is O.5 gr., the maximum error of the accuracy of tak- ical orscrew
member 16 isfixedly secured to and sup-  55  Ing out powdered dye from the
relatively small quan- ported by a rotating support shaft 8 which extends
tity powdered dye discharge pipe 3 is O.35 gr., the through the tank wall.
Provided above the spiral or  measuring accuracy of the two electronic
weighers is screw member 16 and the shaft 8 is a rotating shaft  O.005gr.,
and the maximum errorof the liquid supply 4    7                   EP 0 384
771 B1                8 



accuracy of the pump piping system is 0.25 cc. The  mounted below the
discharge pipes 2 and 3, respec required quantity (a) of the powdered dye
is input to  tively, and In parallel with the rowof the storage tanks a
computor, not shown. If the value of required quan-  1. Further, a first
weighing device 21 which is an elec- tity of the dye Is 9.36 gr., then the
computer will output  tronic weigher and a second weighing device 22 the
value to the first weighing device 21, and at the   5   which is also an
electronic weigher are arranged so same time command the fixed quantity
delivery      that they may be moved on the guide rails 38 and 39, means
associated with the relatively large quantity  respectively. Both the
weighing devices 21 and 22 powdered dye discharge pipe 2 of the storage
tank I  are controlled such that they may be moved by trans- to deliver the
powdered dye by an amount of 8 gr.  fer chains to positions opposite to a
particular or any which is less by one than the figure at the units place
io  relevant storage tank I and stopped there. of the value of required
quantity. If the weighted value  The first weighing device 21 holds a first
dye con- (b) of the powdered dye received in the first dye con-  tainer 19
resting thereon, whilst the second weighing tainer 19 is 8.5 gr., then the
value (c) of difference of  device 22 has a dish-shaped surface adapted to
sup- 0.86 gr. between the required quantity (a) and the  port and raise a
second dye container 20 resting on weighed value (b) which needs to be
supplemented is  15  a base 36 together the latter every dye storage tank
stored by the computer. Whilst, to cover the error  1. The base 36 is
arranged to be moved up and down range of the accuracy, the computer will
command   and loosely fitted in an opening formed in a rack 35. the fixed
quantity delivery means associated with the  When the second weighing
device is arranged to sup- small quantity powdered dye discharge pipe 3 to
de-  port and raise the container20 togetherwith the ped- liver the
powdered dye by an amount of 1.56 gr. which   20  estal 36, it is ready for
commencing its weighing op- equals to the value (c) of difference plus 0.7
gr. Then,  eration. the powdered dye discharged into the second dye       A
pump piping system 30 is provided indepen- container 20 is weighed by the
second weighing de-  dentlyforeach of thedye storage tanks 1, and a liquid
vice 22, and the weighed value Is assumed to be 1.5  supply pipe 25 and a
stirrer 26 are provided for each gr.. Subsequently, the computorwill
command the liq-  25  of the second dye containers 20. uid supply pipe 25
tosupply 750 cc of water to prepare  By controlling the movement of the
first and sec- diluted solution of 0.2 %, and at the same time com-  ond
weighing devices 21 and 22 to positions opposite mand the stirrer 26 to
start to stir the solution, and  to a particular one out of the powdered
dye storage then command the pump 31 in the pump piping sys-   tanks I
located in a row by a computor, and also by tem totransferthediuted
solution of 430 cc (including   30  controlling the weighing and dispensing
of the pow- 0.86 gr. of the dye) into the first dye container 19 to  dered
dyes at respective tanks by the computer in the thereby supplement the dye
liquor with the accuracy  same manner as in the case of the aforementioned
of error range of 0.25 cc. As a result, a dye liquor  firstapparatusa
required quantityof each of different containing the dye of 9.36  0.0005
gr., error or de-  kinds of powdered dyes stored in each of the storage
viation of which from the required quantity is extreme-  35  tanks can be
transferred or taken in the first dye con- ly small, is obtained in the
first dye container 19.  tainer 19 with a minimum error or deviation. An
embodiment of the second apparatus of the       It is a matter of course
that in the case of the present Invention will be described below with
refer-  above operation the value of required quantity com- ence to Fig. 5
which is a fragmentaryfrontview show-  manded by the computor to the first
weighing device ing the section of the principal parts thereof, and Fig.
40  21 is the total value of required quantities of different 8 showing the
plan view thereof.                   kinds of dyes. This apparatus
comprises a pluralityof unitdevic-  Thus, the first dye container 19 In
which the es having nearly the same arrangement as those of  weighed and
delivered dye is accommodated is trans- the above-mentioned first
apparatus. This apparatus  fered to a position where a diluted liquid
supply pipe comprises a plurality of storage tanks 1, in which dif-  45  45
and a dyeing aid supply pipe 46 are installed where ferent kinds of
powdered dyes are stored, and is ar-  the diluted liquid and the dyeing aid
is added to the ranged such that the aforementioned operations are  dye to
prepare a desired dye liquor composition, made In turn and continuously
every storage tank 1.  which is then transported to a dyeing apparatus. The
component parts of this apparatus having the       In the above-mentioned
embodiment, if the con- same function as those of the aforementioned first
so  ditions of the second apparatus controlled by the apparatus are
Indicated with the same reference    computor are changed, then a second
method of the nuemrals. As already mentioned, this apparatus com-  present
invention can be carried out. prises a plurality of storage tanks 1,
located in a row, and each of the tanks 1 has a relatively large quantity
powdered dye discharge pipe 2 projecting on one side   55   Claims of the
row thereof and a relatively small quantity pow- dered dye discharge pipe 3
projecting on the other  1. Amethodofdispensingarequiredquantity(a)by side
of the row thereof. Two guide rails 38 and 39 are  weight of a dye,
comprising: 5    7                  EP 0384771 B1                   8 



accuracy of the pump piping system is [err] cc. The  mounted below the
discharge pipes 2 and 3, respec- required quantity (a) of the powdered dye
Is Input to  tively, and in paralle with the roof the storage tanks a
computor, not shown. If the value of required quan-  1. Further,
afirstweighing device 21 which is an elec- tity of the dye is 9.36 gr.,
then the computerwill output  tronic weigher and a second weighing device
22 the value to the first weighing device 21, and at the   5   which Is
also an electronic weigher are arranged so same time command the fixed
quantity delivery     that they may be moved on the guide rails 38 and 39,
means associated with the relatively large quantity  respectively. Both the
weighing devices 21 and 22 powdered dye discharge pipe 2 of the storage
tank I  are controlled such that they may be moved by trans- to deliver the
powdered dye by an amount of 8 gr.  fer chains to positions opposite to a
particular or any which is less by one than the figure at the units place
10  relevant storage tank I and stopped there. ofthevalue of required
quantity. If the weighted value  The firstweighing device 21 holds a first
dye con- (b) of the powdered dye received in the first dye con-  tainer 19
resting thereon, whilst the second weighing tainer 19 is 8.5 gr., then the
value (c) of difference of  device 22 has a dish-shaped surface adapted to
sup- 0.86 gr. between the required quantity (a) and the  port and raise a
second dye container 20 resting on weighed value (b) which needs to be
supplemented is  15  a base 36 together the latter every dye storage tank
stored by the computer. Whilst, to cover the error  1. The base 36 Is
arranged to be moved up and down range of the accuracy, the computer will
command  and loosely fitted In an opening formed In a rack 35. thefixed
quantitydelivery means associated with the  When thesecond weighing device
is arranged to sup- small quantity powdered dye discharge pipe 3 to de-
port and raise the container 20 togetherwith the ped- liver the powdered
dye by an amount of 1.56 gr. which  20  estal 36, it Is ready for
commencing Its weighing op- equals to the value (c) of difference plus 0.7
gr. Then,  eration. the powdered dye discharged into the second dye       A
pump piping system 30 Is provided indepen- container 20 is weighed by the
second weighing de-  dentiyforeach ofthe dye storage tanks 1, and a liquid
vice 22, and the weighed value Is assumed to be 1.5  supply pipe 25 and a
stirrer 26 are provided for each gr.. Subsequently, the computorwill
command the liq-  25  of the second dye containers 20. uid supply pipe 25
to supply750 cc ofwaterto prepare  By controlling the movement of the first
and sec- diluted solution of 0.2 %, and at the same time com-  ond weighing
devices 21 and 22 to positions opposite mand the stirrer 26 to start to
stir the solution, and  to a particular one out of the powdered dye storage
then command the pump 31 in the pump piping sys-  tanks 1 located in a row
by a computor, and also by tem totransferthe diluted solution of 430
cc(including   30  controlling the weighing and dispensing of the pow- 0.86
gr. of the dye) Into the first dye container 19 to  dered dyes at
respective tanks by the computer in the thereby supplement the dye liquor
with the accuracy  same manner as in the case of the aforementioned of
error range of 0.25 cc. As a result, a dye liquor  first apparatus, a
required quantityof each of different containing the dye of 9.36  0.0005
gr., error or de-  kinds of powdered dyes stored In each of the storage
viation of which from the required quantity is extreme-  35  tanks can be
transferred or taken in the first dye con- ly small, is obtained In the
first dye container 19.  tainer 19 with a minimum error or deviation. An
embodiment of the second apparatus of the      It Is a matter of course
that in the case of the present Invention will be described below with
refer-  above operation the value of required quantity com- ence to Fig. 5
which is a fragmentaryfrontview show-  manded by the computor to the first
weighing device ing the section of the principal parts thereof, and Fig.
40  21 is the total value of required quantities of different 6 showing the
plan view thereof.                  kinds of dyes. This apparatus comprises
a plurality of unitdevic-  Thus, the first dye container 19 in which the es
having nearly the same arrangement as those of  weighed and delivered dye
is accommodated istrans- the above-mentioned first apparatus. This
apparatus  fered to a position where a diluted liquid supply pipe comprises
a plurality of storage tanks 1, in which dif-  45  45 and a dyeing aid
supply pipe 46 are installed where ferent kinds of powdered dyes are
stored, and Is ar-  the diluted liquid and the dyeing aid Is added to the
ranged such that the aforementioned operations are  dye to prepare a
desired dye liquor composition, made In turn and continuously every storage
tank 1.  which Is then transported to a dyeing apparatus. The component
parts of this apparatus having the      In the above-mentioned embodiment,
if the con- same function as those of the aforementioned first  5o  ditions
of the second apparatus controlled by the apparatus are indicated with the
same reference   computor are changed, then a second method of the
nuemrals. As already mentioned, this apparatus com-  present invention can
be carried out. prises a plurality of storage tanks 1, located In a row,
and each of the tanks 1 has a relatively large quantity powdered dye
discharge pipe 2 projecting on one side  55   Claims of the rowthereof and
a relativelysmall quantity pow- dered dye discharge pipe 3 projecting on
the other  1. Amethod of dispensing a required quantity (a) by side of the
row thereof. Two guide rails 38 and 39 are  weight of a dye, comprising: 5
9                  EP0384771B1                     10 



a first step of dispensing and then weighing afirst  4. An apparatus for
dispensing a plurality of kinds of quantity (b) of the dye, In powdered
form, slightly  powdered dyes, comprising: a plurality of pow- less than
the required quantity (a);              dered dye storage tanks (1) located
substantially a second step of dispensing and then weighing a   In a row;
relatively large quantity powdered dye second quantitity (c) of the dye, in
powdered   5  discharge pipes (2) each having a fixed quantity form,
slightly greater than the difference (d) be-  delivery means associated
therewith and being tween the required quantity (a) and said first
connected to the lower part of each storage tank quantity (b), and adding,
to the second quantity  (1) so as to project on one side of the row of said
(c) of dye in powdered form, a liquid such as wa-  storage tanks (1);
relatively small quantity pow- ter or a solvent or a dispersion medium, at
a par-  io  dered dye discharge pipes (3) each having a fixed ticular ratio
to the weight of the second quantity  quantity delivery means associated
therewith (c) of dye, so as to prepare a solution or liquor  and projecting
on the otherside of the row of the having a known dye concentration;
tanks (1); a first weighing device (21) mountedso and a third step of
dispensing a particular quan-  as to be movable on a path located below the
rel- tity of the solution or liquor and adding It to said  15  atively
large quantity powdered dye discharge first quantity (b) of dye so as to
obtain the re-  pipes (2) of the storage tanks (1) and extending quired
quantity (a) of dye.                       in parallel with the row of the
tanks; a first dye container(19) resting on thefirstweighing device 2. A
method as claimed in daim 1, wherein said first  (21); a second weighing
device (22) mounted so step of dispensing and then weighing afirstquan-  20
as to be movable on a path located below the rel- tity (b) of the dye, in
powdered form, is carried out  atively small quantity powdered dye
discharge by means of a dispenser having a known maxi-      pipes (3) of
the storage tanks (1) and extending mum error (P) and wherein said
dispenser is set   In parallel with the row of the tanks; second dye to
dispense said first quantity (b) as an amount  containers (20) each being
located below the rel- which is less than the required quantity (a) by at
25  atively small quantity powdered dye discharge least the known maximum
error (P).                pipe 3 of each storage tank (1) and between the
relatively small quantity powdered dye discharge 3. An apparatus for
dispensing a powdered dye,       pipe (3) and the path on which the second
weigh- comprising: a powdered dye storage tank (1); a    ing device (22) is
moved, each of the second dye relatively large quantity powdered dye
discharge  3o  containers (20) being located on and supported pipe (2) and
a relatively small quantity powdered  by the second weighing device (22) so
as to be dye discharge pipe (3), each being connected to  selectively
weighed by the latter, liquid supply the lower part of the storage tank (1)
and each   pipes (25) each supplying a liquid such as water having a fixed
quantity delivery means associat-  ora dye solventora dispersion medium
into each ed therewith; a first dye container (19) located   35  of the
second dye containers (20) associated below the relatively large quantity
powdered dye  therewith; and pump piping systems (30) provid- discharge
pipe (2) and placed on a first weighing  ed separately for each of the
second dye contain- device (21); a second dye container (20) located  ers
(20) so as to transfer a predetermined quan- below the relatively small
quantity powdered dye  tity of a diluted solution having a particular dye
discharge pipe (3) and placed on a second weigh-  40  concentration
prepared therein into the first dye Ing device (22); a liquid supply pipe
(25) for sup-  container (19), wherein the movement of said plying a liquid
such as water or a solvent or a dis-  first and second weighing devices
(21) and (22) persion medium into the second dye container      to
positions opposite to a particular one of the (20); and a pump piping
system (30) for transfer-  powdered dye storage tanks 1 located in a row,
ing a predetermined quantity ofa diluted solution   45  and operations of
the fixed quantity delivery having a particular dye concentration prepared
In  means associated with the relatively large quan- the second dye
container (20) into the first dye  tity powdered dye discharge pipe (2) and
the rel- container (19), wherein the operations of the     atively small
quantity powdered dye discharge fixed quantity delivery means associated
with     pipe (3), respectively, of the particular storage said relatively
large quantity powdered dye dis-  so  tank (1), the two weighing devices
(21) and (22), charge pipe (2), the fixed quantity delivery     the liquid
supply pipe (25) and a pump (31) of the means associated with said
relativelysmall quan-  pump piping system (30) associated with the par-
tity powdered dye discharge pipe (3), the liquid  ticular storage tank are
controlled by a computer supply pipe (25) and a pump (31) of the pump pip-
in accordance with a particular program and the Ing system (30) are
controlled by a computor in  55  values obtained as a resultof weighing by
the two accordance with the value or values obtained as   weighing devices
(21) and (22). a result of weighing by any one or both of the two weighing
devices (21) and (22). 6    11                  EP 0 384 771 B1
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* C   L   M   S * PatentansprOche
mittel odor ein Dispersionsmedium, in den zwei- ten Farbstoffbehalter (20);
und eln Pumpenrohr- 1. Verfahren zum Abgeben einer benotigtn Ge-
leltungesystem (30) zum Oberfihren elner be- wichtsmenge (a) eines
Farbstoffei umfassend:       stimmten Menge elner in dem zweiten Farbstoff-
elnen esten SchrittdesAbgebens und an-   5    behlter(20)
zubereitbtenverdflnnten Losung mit schlle~enden Wiegens olner ersten Menge
(b)         einer bestimmten Farbstoffkonzentlation in den des Farbstoffs
In pulverformiger Form, die ge-      erston Farbstoffbehalter (19), wobei
die Betrieb- ringfigig Ideiner ist als die ben8tigte Menge (a);  swelse der
dem Austragrohr (2) fMr eine verhalt- eonen zwelten Schritt des Abgebens
und        nism(S3ig groG. Menge pulverformigen Farb- anschilelenden
Wiegens einer zweiten Menge   1o    stoffs zugeordneten Zufihreinrichtung
fir eine (c) des Farbstoffs In pulverformiger Form, die ge-
unveranderliche Menge, die dem Austragrohr (3) ringfigig groger let als der
Unterechied (d) zwi-  fir eine verhkltnism&ig kielne Menge pulverfor- schen
der benotigten Menge (a) und der besag-       migen Farbstoffs zugeordneten
Zufuhreinrich- ten ersten Menge (b), und Hinzufflgen zu der       tung fMr
elne unverinderliche Menge, des Flue- zweiltn Menge (c) des Farbstoffs In
pulverf8rmi-  1s  slgkeitszuffhrrohres (25) und einer Pumpe (31) ger Form
elner Flfssigkelt, wle z.B. Wasser oder    des Pumpenrohrleitungssystems
(30) von einem eln L5sungsmittel oder ein Dispersionsmedium,      Computer
entsprechend dem Wert oder den In elnem bestimmten Verhaltnis zum Gowicht
der     Werten gesteuertwird, die als Ergebnis des Wie- zweiten Menge (c)
des Farbstoffs, um sine Lo-       gevorgangs einer oder belder Waagen (21
und K.'     sung oder Lauge mit elner bekannton Farbstoff-  20  22)
erhaltbn werden. konzentration bereltustellen; und elnen dritten Schrltt
des Abgebens el-  4. Vorrichtung zur Abgabe mehrerer Arten von pul- nor
bestimmtbn Menge der Lasung odor der Lau-      verformigen Farbstoffen,
umfassend: mehrere ge und Hinzufflgen derselbein zu derbesagtbn or-
VorratsbehlterfOr pulverf8rmige Farbstoffe, die sten Menge (b) des
Farbstoffs, um die ben8tigte  25  im wesentlichen in einer Reihe angeordnet
sind; Menge (a) des Farbstoffs zu erhalten.              Austragrohre (2)
fMr eine verhaltnismaSBig groG. Menge pulverf8rmigen Farbstoffs, denen
jeweils 2. Verfahren nach Anspruch 1, wobei der erste          eine
ZufOhreinrichtung fir eine unveranderliche Schritt des Abgebens und
anschlieSenden Wie-        Menge zugeordnet ist und die mit dem unteren
gens einer ersten Menge (b) des Farbstoffs In  30   Teil jedes
Vorratsbehltens (1) verbunden sind, pulverformiger Form mit Hilfe einer
Abgabeein-     so daB sie an einer Seite der Reihe von Vorrats- richtung
durchgoffhrt wird, die elnen bekannten     behaltern (1) vorstshen;
Austragrohre (3) fr eine maximalbn Fehler(P) hat, und wobel diese.Abga-
verhaltnismallig kleine Menge pulverformigen beeinrichtung so elngesetllt
wird, um die besagte   Farbstoffa, denen Jewels eine ZufIhreinrichtung
erste Menge (b) als elnen Betrag abzugeben, der  35  fMr esne
unveranderliche Menge zugeordnet iet mindestens um den bekanntbn maximalen
Fehler        und die auf der anderen Selte der Relhe von Vor- (P) kieiner
!st als die benotigtb Menge (a).       ratsbehfltern (1) vorstehen; eine
erste Waage (21), die so gelagert let, daS sle auf einer Bahn \/'   3.
Vorrichtung zum Abgsben eines pulverformigen       bewegbar ist, die unter
den Austragrohren (2) fMr Farbstoffs, umfassend: elnen Vorratsbehflter (1)
40  die verhaltnismalig gross Menge pulverformi- fMr pulverfOrmigen
Farbstoff; ein Austragrohr (2)   gen Farbstoffs der Vorratsbehflter (1)
angeord- fMr elne verhaltnismaflg groso Menge pulverfOr-     not let und
parallel zu der Relhe von Vorratsbe- migen Farbstoffs und ein
Austragrohr(3) frreine     hiltern verlauft; eonen auf drersten Waage (21)
verhAltnismalSg kielne Menge pulverf8rmigen         ruhenden ersbtn
Farbstoffbehalter (19); sine Farbstoffs, die jewells mit dem unteren Tell
des   45  zweiteWaage (22), die sogelagert ist, daB ale auf
Vorratsbehflters (1) verbunden sind und denen       elner Bahn  bewegbar
ist, die untbr den jeweilse lne ZufOhreinrichtung fr esne unveran-
Austragrohren (3) fMr verhlltnismAlig kielne derliche Menge zugeordnet Ist;
eonen erten          Mengen pulverformigen Farbstoffs der Vorrats-
Farbstoffbehfilter(1 9), derunterdemAustragrohr     behilter (1) angeordnet
ist und parallel zu der (2) fMr die verhlltnismalig grose Menge pulver-  s0
Reihe von Vorratsbehiltern verlauft; zweite fOrmigen Farbstoffs
posltionlert und auf einer er-  Farbstoffbehflter (20), die jewefls unter
dem sten Waage (21) angeordnet Ist; eonen zwebten       Austragrohr (3) fir
eine verhlltnismAlig kileine Farbstoffbehalter (20), deruntbrdemAustragrohr
Menge pulverf8rmigen Farbstaffa jedes Vorrats- (3) f~r die verhAltnismi~ig
kloene Menge pulver-    behfltbrs (1) und zwischen dem Austragrohr (3)
formigen Farbstoffs positioniert und auf eaner  s6  fr sine verhlltnismaSig
kline Menge pulverfor- zweiten  Waage  (22) angeordnet let; ein
migen Farbstoffs und der Bahn angeordnet sind, Flfassigkeitzuffhrrohr (25)
zum Zuffhren einer     aufder die zwelte Waage (22) bewegtwird, wobei
Flusseigit, wie z.B. Wasser oder ein L6sungs-      Jeder der zwelten
Farbstoffbehfltbr (20) auf der 7    
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diese  2. Proocdd selon la revendicatlon 1, dans lequel la abgestftzt ist,
so dal3 er wahlwelse von dieser   premlere htape de distribution puis de
pesage gewogen wird; Fl~ssigkeitzuffhrrohre (25), die    d'une premlire
quantite (b) du colorant, sous for- Jeweils sine Fl~ssigkeit, wie z.B.
Wasseroderein  me de poudre, est effectuee au moyen d'un dis-
Farbstoffiosungsmittel oder sin Dispersionsme-   5  tributeur prhsentant
une erreur maximale connue dium In Jeden der zugeordneten zweiten Farb-
(P) et dans lequel le distributeur est reglh de ma- stoffbohaltor (20)
zuffhren; und eln Pumpenrohr-  nibre a distribuer la premeire quantite (b)
en une leitungsaystam (30), des fOr Jeden der zweltn    quantith qul est
infhrieure A la quantite requise (a) Farbstoffbehaltbr (20) getrennt
vorgesehen ist,   d'au moins l'orreur maximale connue (P). um sine darin
zuboreitete bestimmto Menge einer  lo verdfnntbn i-osung mit siner
bestimmten Farb-  3. Appareil pour distribuer un colorant en poudre
stoffkonzentratlon in don erton Farbstoffbehal-   comprenant: tar (19) zu
Oberffihren, wobei die Bewegung der        un reservoir (1) de stockage de
colorant erston und zweitsn Waage (21 und 22) In Positlo-  en poudre; nen,
die einem bestimmtan der in elner Raihe an-  15   un conduit (2) de
decharge de quantite re- geordnetsn Vorratsbehalter (1) fur pulverformi-
lativement grande de colorant on poudre; et gen Farbstoff gogenfberliogen,
und die Betrieb-        un conduit (3) de decharge de quantite re- sweiso
der dam Austragrohr (2) fOr sine verhalt-  lativement faible de colorant an
poudre, chaque nismilgig grole Menge pulverformigen Farb-        conduit
tantraccorde A la partlealnferieuredu ro- stoffs und dam Austragrohr (3)
fOr sine verhalt-  20  servolr de stockage (1) et comportant chacun un
nismaig Ideine Menge pulverf8rmigen Farb-         moyan de fourniture de
quantite dhterminee as- stoffs des betreffenden Vorratabehfiltrs (1) zu-
soci A coe reservoir; geordnetsn Zuffhreinrichtungen fOr esne unver-
un premier reciplent (19) de colorant-dis- Anderliche Menge, der beiden
Waagen (21 und       pose en-dessous du conduit (2) de docharge de 22), des
FlOssIgkeitszufflhrrohres (25) und einer  25  quantitb relativement grande
de colorant en pou- Pumps (31) des dam betreffenden Vorratsbehal-     dre
et place sur un premier disposifif de pesage ter zugeordneatn
Pumpenrohrlestungssystems        (21); von elnem Computer gostbuert wird In
Abhangig-         un second rhcipient (20) de colorant dispo- keit von
einem besonderen Programm und der        sh en-dessous du conduit (3) de
decharge de Werts, die als Ergebnis des Wiegevorgangs der  30  quantite
relativementfaible de colorant en poudre belden Waagen (21 und 22) erhaltbn
warden.        et placo sur un second dispositif de pesage (22); un conduit
(25) d'amenee de liquids pour l'amenee d'un liquids tel quo de l'oau ou un
sol- Revendloatlons                                       vantou un agent
de dispersion dans Is second re- 35     cipient (20) de colorant ; et un
systemo (30) de 1. Procede pour distribuer une quantite requise (a)
tuyautries et de pompe pour transferer dans le en polds d'un colorant,
comprenant:               premier rhciplent (19) de colorant une quantite
une premlere etape de distribution et en-   prhdhterminhe d'une solution
diluee presentant K-'     suits le pesage d'une premlere quantite (b) du
co-  une concentration de colorant particulilre prepa- lorant, sous forms
de poudre, legerement infe-  40  reo dans le second rhcipient (20) de
colorant, Iss rieure A la quantite requise (a);                 operatlons
des moyens de fourniture de quantite une seconds etape de distribution et
en-    determinee associes au conduit (2) de decharge suite le pesage d'une
seconds quantite (c) du co-  de quantite relativement grande de colorant en
lorant, sous forme d'une poudre, legerement su-   poudre, le moyen de
fourniture de quantite deter- pefieure A la difference (b) entre la
quantilt requl-  45  minhe associe au conduit (3) de dhcharge de se (a) et
ladits premiere quantit6 (d), et l'addition,  quantite relativement faible
de colorant en pou- A la seconde quantit6 (c) de colorant sous forms  dre,
le conduit (25) d'amenee le liquids et une de poudre, d'un liquids tol que
de l'eau ou un sol-  pomp. (31) du systeme (30) de tuyautbries et de vant,
ou un agent de dispersion, sulvant un rap-  pompe etant commandes par un
ordinateur en port particuller vie A vie du poids de la seconde   50
fonction de la valeur ou des velours obtbnues par quantite (c) de colorant,
de manibre A preparer   suits du pesage de l'un et/ou l'autre des deux dis-
une solution ou une liqueur ayant une concentra-  poslfffs de pesage (21)
et (22). tion de colorant connuo ; et une trolsisme etape de distribution
d'uno  4. Apparell pour distribuer une pluralite de types de quantith
particuliere de lasolution ou de la liqueur  56  colorant en poudre,
comprenant: et I'addition de cetta quantite A ladito premiere      une
pluralit de reservoirs (1) de stockage quantit6 (b) de colorant afin
d'obtsnir la quantith  de colorant en poudro disposes sensiblement en
requiso (a) de colorant.                          uno rang6e;    
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11 fI1l des conduits (2) de d6charge de quantit6    de colorant en poudre
et au conduit (3) de dechar- relativement grande de colorant en poudre dont
go de quantite relativement falble de colorant, chacun comport. un moyen de
fourniture de        respectivement, du r6servoir de stockage parti-
quantit detormineo qui lui estassoci6, stestrac-  culler (1), les deux
dispositifs de pesage (21) et cord6 A la partle inferleure de chaque
r6servoir   5  (22), lo conduit (25) d'amen6e de liquids et une de stockage
(1) de maniere A s'etbndre sur un     pompe (31) du systeme (30) de
tuyautries et de des cotes de la rangee deadits r6servoirs de      pompe
associe au reservoir de stockage particu- stockage (1);
lier etant commandes par un ordinatour en fono- des conduits (3) de
decharge de quantite    tion d'un programme particulleretdesvalours ob-
relativement faible de colorant en poudre dont  10    tbnues par suits du
pesage par les deux disposi- chacun comportb un moyen de fourniture de
tif de pesage (21) et (22). quantite d6terminee qui lul est associb et
s'6tend sur I'autre ot6 de la rangee des reservoirs (1); un
premierdispositifde pesage (21) mont6 de maniAre A pouvoir etre d6plac6 sur
un trajet s-  15 tuA en dessous des conduits (2) de d6charge de quantite
relativement grands de colorant en pou- dre des reservoirs de stockage (1)
et s'ebndant parallelement A la rangeo des reservoirs; un premier r6ciplent
(19) de colorant repo-  20 sant sur Io premier dispositif de pesage (21);
un second dispositif de posage (22) monte de manibre A pouvoir etre deplace
our un trajet si- tue en-dessous des conduits (3) de decharge de quantite
relativement faible de colorant des re-  25 servoirs de stockage (1) et
s'etendant parallble- ment a la rangee des reservolrs; des seconds
recipients (20) de colorant disposhe chacun en-dessous du conduit (3) de
dicharge de quantitb relativement faible de oolo-  30 rant en poudre de
chaque reservoir de stockage (1) et entre le conduit (3) de decharge de
quantite relativementfaible de colorant en poudre et le tra- jet sur loquel
le second dispositf de pesage (22) est deplace, chacun des seconds
reciplbnts (20)  35 de colorant etant dbspose sur le second disposetif de
pesage (22) est supporte par ce dispositif de maniere A etre pesb
selectivement par ce der- nier; des conduits (25) d'amonbe de liquids,  40
amenant chacun un liquids tel quo de l'eau ou un solvant de colorant ou un
agent de dispersion dans chacun des seconds reciplbnts (20) de co- iorant
qui leur sont assocles; et des systemes (30) de tuyauteries et de   45
pompe prevus sbparement pour chacun des se- conds recipients (20) de
colorant de manibre A transfbrer dana le premier reciplent (19) de colo-
rant une quantite prbdetermineo d'une solution diluhe presentant une
concentration de colorant p 5o articullere qul y est preparbe, le
deplacement des premier et second dispositifs de pesage (21) et (22)
jusqu'A des positions se trouvant en face d'une position particulibre des
rlservoirs (1) de stockage de colorant en poudre situe dana une  66 rangee,
et lea ophrations des moyens de fourni- ture de quantite dhterminee
associes au conduit (2) de decharge de quantite relativement grande 9    


