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The invention has as another object the provi- sion of practical and novel
apparatus, wherein var- The present invention relates to apparatus for
ious kinds of additive liquids such as catalysts, conducting and
controlling chemical reactions, and  solvents and acidic or basic
pH-adjusting liquids more particularly to practical apparatus, wherein   5
can be added correctly and automatically whenever various kinds of liquids
such as catalysts, solvents  they are needed. and acidic or basic solutions
for pH control may be     A further object of the present invention is to
added correctly and automatically when needed       provide an apparatus
for accurately controlling whereby proper reaction parameters and reaction
chemical reactions, wherein removal of excess gas- speeds may be
maintained. In addition, in the   10  es from residual acid solutions can
be automati- apparatus of the invention, excess gases may be     cally
performed. automatically removed. The apparatus of the inven-      The
invention has as a further objective, the tion has great utility for
automatic management of   provision of an apparatus for safely controlling
chemical reaction tests in various industrial fields.  chemical reactions,
wherein reaction speed can be As is presently well known, research
institutes   15   maintained and stabilized, and excessive reaction and
laboratories are often called upon to conduct   rates are avoided so that
the expected results for actual experiments and to observe chemical reac-
the chemical reactions can be obtained. tions such as condensation and/or
polymerization        Other objects and features of the invention will
reactions involving chemicals such as polymers or   become apparent from
the description thereof monomers. Often large research institutes are re-
20   which follows. quired to perform a large number of chemical ex-
In accordance with the invention there is pro- periments simultaneously,
and in these experi-      vided an apparatus for conducting and controlling
a ments dealing with chemical reactions, proper       chemical reaction
comprising: management is an obsolute necessity for all op-         a
reaction vessel (1) for receiving and mixing a orating conditions such as
the proper supply of  25   plurality of liquids for reaction; additive
liquids including catalysts, solvents and      a plurality of containers
(2, 3 and 4) for holding acidic or basic pH-adjustment solutions, control
of  a supply of additive liquids to said vessel (1); reaction kenetics and
removal of excess gases           a like number of pumps (P1, P2 and P3)
for evolving from or dissolved in residual acid solu-   transporting said
liquid additives from respective tions, and the experiments sometimes might
create  3o  containers to said vessel; hazardous situations, such that
constant surveil-       a like number of motors (M1 M2 and M3) for lance is
required.                                  driving said pumps under the
control of respective In the past, a single person in charge of this
speed adjusters (51, 52 and 53); kind of experimentation could handle only
about         a plurality of weighing scales (22, 32 and 42) three to five
sets of experimental apparatus, at  35  for monitoring the weight of the
respective ad- best, in view of physical limitations and safety    ditives
in the containers (2, 3 and 4); considerations. In order to operate a
multiplicity of   a temperature sensor (TS) for outputting a sig- sets of
apparatus at one time, a large number of    nal corresponding to the
temperature of the reac- people have been needed for the management
tion liquids in said vessel; thereof. In view of present economical
conditions,  40  liquid level sensors (91, 92) in said vessel for personnel
expenses have a great influence upon      outputting signals corresponding
to the liquid level total cost involvement, and therefore it is now de-  in
said vessel; sirable to minimise such personnel expenses.            a
cooling jacket (71) surrounding the outer Automated control of batch
processes has         surface of said vessel for cooling the vessel for-
been proposed previously e.g. in FR-A-2140832   45  cibly from outside by
receiving cooling fluid from a and in the paper by V.C. Lim "small batch
reactor   cooler (7); control system integration" in the "proceedings of
a heating tub (81) containing heating fluid the ISA/88 international
conference", but such pre-  preheated to a required temperature, said tub
be- vious proposals do not go far enough to enable      ing moveable by an
elevator into and out of a multiple experiments to be left unattended in a
50   heating relationship with the bottom of said vessel, research
laboratory.                                for heating the vessel forcibly
when the bottom of The present invention has as an important ob-   the
vessel is submerged in the heating fluid and jective, the provision of
apparatus for conducting   permitting radiation of heat from the vessel
when and controlling chemical reactions, wherein a large  the bottom of the
vessel is separated from the number of individual chemical reaction
apparatuses  5s  heating fluid; and can be managed and controlled by a
limited num-         a CPU (5) connected to receive signals from ber of
persons with an accuracy of surveillance     said temperature sensors, said
liquid level sensors, which cannot be realized in the prior art.
and said weigh scales for monitoring and control- 



2    3                 EP 0  415 618 B1                    4 ling the
reaction                                  ranged to move liquid along the
pipe (41) and into characterised in that said CPU (5) is arranged  the
vessel (1). By rotational control of the motors to operate;
(M1), (M2) and (M3), the required amount of each (a) when the value of the
temperature signal is  respective liquid may be supplied to the vessel (1).
below a safety range, to elevate the heating tub   5  The regulation of the
flow volume for the ad- to immerse the bottom  of the vessel in the
ditive liquid (catalytic liquid in this case) through heating fluid so that
a required contact area is  the pipe (21) may be conducted as follows. When
heated;                                          the pulse motor (M1) is
driven, the ceramic pump (b) when the value of the temperature signal
(Pi) starts to move the additive liquid contained in enters the safety
range from below, to lower the   10  the additive liquid container (2) into
the reaction heating tub (81) to separate the bottom of the   vessel (1),
and at that time, the decreasing weight vessel from the heating fluid;
of the liquid in the additive liquid container (2) is (c) when the value of
the temperature signal     constantly detected and monitored by timely mea-
rises above the safety range, to supply cooling  surement with a first
electronic scale (22). The liquid to said cooling jacket;              15
scale (22) provides a signal corresponding to the (d) when the values of
the signals from said     present time detected weight value of liquid in
the weighing scales (22, 32, 42) representing the    container (2) and such
signal is transferred to a current weight deviate from required values, to
Central Processing Unit (CPU) (5). The CPU (5) output signals corresponding
to the deviation to  compares the signal value outputted by the first the
speed adjusters (51, 52 and 53) to keep the   20  electronic scale (22)
with a preset standard value weight of the containers within a given
proximity  and produces a revised signal calling for adjust- to the
required values at a given time; and      ment of the difference between
the two values to (e) when the liquid level sensor (91) produces   zero.
The revised signal is transferred into a first an upper limit signal, to
open a ventilation valve  speed adjustor (51) having a digital-analog con-
(not shown).                                25  verter circuit and a noise
killer circuit, and the The invention will now be described with refer-
revised signal, which has been in the form of a ence to the accompanying
drawings:                 digital signal, is converted by the adjustor (51)
into Figure 1 is a block diagram illustrating the com-  a pulse signal. The
pulse signal from the adjustor ponents of a general and basic apparatus for
(51) is inputted into the pulse motor (M1) has conducting and controlling
chemical reactions   30  instructions to rotate a sufficient number of
times to pursuant to the principles and concepts of the   cause the current
weight value of the container (2) present invention; and
to become equal to the standard value. In this Figure 2 is a block diagram
illustrating additional  embodiment, a 16-bit personal computer, No. PC-
components for the apparatus of Figure 1.        9801, made by Nihon
Electric Company, may be Apparatus which embodies the concepts and   35
used as the CPU (5). principles of the invention is illustrated in the
draw-  The flow of the pH adjustment liquids (acidic ings. The apparatus
includes a reaction vessel (1)  liquid and basic liquid) through the pipes
(31) (41) for containing reaction liquids and having on its  is controlled
and regulated as follows. A pH-sensor outer circumference a cooling element
in the form   (61) having a glass electrode is inserted into the of a
refrigerating jacket (71) into which refrigerant  40  reaction liquids
undergoing reaction in the vessel may be supplied. As shown in Figures 1
and 2, the  (1) through the opening (14). The sensor (61) mea- vessel (1)
has four cylindrical mouths or openings,  sures the electric potential
value in proportion to (11), (12), (13) and (14).
hydrogen ion concentration in the reaction liquids A pipe (21)
communicating with a liquid con-    and outputs a present time pH-value
signal to be tainer (2) containing a catalytic liquid to be added   45
transferred to the CPU (5). to the liquids in the vessel (1), a pipe (31)
commu-  If the present time pH level signal is larger than nicating with an
acidic liquid container (3) contain-  a preset standard value for the
idealistic reaction (a ing an acidic liquid to be added to the reaction
standard value of pH 5 for example), the CPU (5) liquids, and a pipe (41)
communicating with a liquid  transfers an acid reaction supply signal to a
second container (4) containing a basic liquid to be added   50  speed
adjustor (52) so that the difference between to the reaction liquids, are
all arranged so as to  the values may be eliminated correctly. The sec-
project into the vessel (1) through the opening (11).  ond speed adjustor
(52), which obtains the acid A ceramic pump (Pi) driven by a pulse motor
(M1)   reaction supply signal from the CPU (5) converts is arranged to move
liquid along pipe (21) and into  the digital signal into a pulse signal and
inputs the 



the vessel (1), a ceramic pump (P2) driven by a   55  pulse signal in the
pulse motor (M2), which drives pulse motor (M2) is arranged to move liquid
along  the ceramic pump (P2) for the required number of the pipe (31) and
into the vessel (1), and a ceramic  rotations. Thus, an appropriate
quantity of acidic pump (Pa) driven by a pulse motor (M3) is ar-
liquid is drawn up from the acidic liquid container 3    5
EP 0 415 618B1                     6 (3) and moved into the reaction vessel
(1) through    zone yet sill below the dangerous area, the the pipe (31),
resulting in the achievement of the    cooling mechanism (7) (71) is
operated to lower standard pH level in the reaction liquids.            the
temperature back into the safety zone. The On the other hand, if the
present time pH level   dangerous area mentioned here is the tempera-
signal is smaller than the preset standard value, the   5  ture area where
chemical liquid reaction sys- CPU (5) transfers a basic reaction supply
signal to  tems experience extreme reactions such as sud- a third speed
adjustor (53) so that the difference    den ebullition, firing and/or
explosion. This dan- between the values may be eliminated. The third
gerous area is again predetermined based on speed adjustor (53), using a
procedure which is the   values determined empirically to thus prevent same
as the procedure explained above, changes  10    unexpected accidents. the
digital signal into a pulse signal which is input-  3. When the temperature
of the reaction liquids ted into the pulse motor (Ma) driving the ceramic
in the vessel (1) is below the safety range, the pump (P3), whereby basic
liquid is drawn up from      heating tub (81) may be raised so as to bring
the basic liquid container (4) and is moved into the  the heating substance
into contact with the reac- reaction vessel (1) via the pipe (41).
15    tion vessel (1), and the heater (8) is switched on The flow volume of
the acidic liquid and basic    to heat the container up to the desired
reaction liquid is regulated using second and third elec-     temperature.
tronic scales (32), (42) respectively for proper con-  In order to obtain
and maintain the necessary trol, and the weight measurements and signal
gen-  reaction conditions for the reaction liquids con- orations are
performed in exactly the same way as   20  tained in the reaction vessel
(1), extra gas (for in the procedures explained above for the regula-
instance, oxygen chlorine and carbonic acid gas) tion of the flow of the
catalytic additive liquid.  which may interfere with the progress of the
chemi- Reactive heat generated in the reaction vessel  cal reaction, must
be removed from the proximity (1) is regulated as follows. The
refrigerating jacket  of the liquid system, and such removal may be (71) is
arranged to cover the outer circumference   25  accomplished using the
regulating mechanisms il- of the reaction vessel (1) and operates to freeze
lustrated in Figure 2. the liquid chemical system contained in the vessel
With reference to Figure 2, a vacuum pump (1) by use of a cooler (7). The
cooler (7) may     (54) is operated so that gases present in the vessel
optionally be operated to cool the system to a     (1) may be evacuated
through a degassing pipe required operating temperature. A heating tub (81)
3o  (VP) communicating through the cylindrical open- containing a heating
substance is arranged beneath  ing (13). In this situation, the CPU (5)
issues a the reaction vessel (1), and by operation of a     signal
consisting of degassing instructions, and heater (8), the chemical reaction
system contained  when the signal is inputted into a driver (55), the in
the reaction vessel (1) may be heated to a      latter converts the
degassing signal into a pulse required reaction temperature on demand. The
35  signal. The thus generated pulse signal is supplied heating tub (81)
may be moved up and down with     to a pulse motor (PM) to Initiate the
rotation thereof an elevating mechanism  in accordance with the     at the
required angular velocity. As the pulse motor arrow signs in Figure 2,
although the details of   (PM) rotates, a flow regulating valve (56)
arranged such mechanism are known and are not shown in      in the
degassing pipe (55) opens to facilitate evac- this specification.
40  uation of the reaction vessel (1) at the instructed The cooling
mechanism, which includes the      flow rate. When the interior of the
reaction vessel jacket (71) and the cooler (7), and the heating    (1)
becomes evacuated to the required degree, a mechanism, which includes the
tub (81) and the     vacuum sensor (57) detects the pressure situation
heater (8), operate in accordance with temperature  and issues a signal to
deenergize the pulse motor stages detected by a temperature sensor (TS) as
46  (PM) and close a vacuum cock (58). The CPU (5) follows:
then issues a signal consisting of freezing instruc- 1. As long as the
temperature of the reaction   tions to cause operation of the cooler (7)
for cool- liquids in the vessel (1) remains within a pre-  ing the
refrigerating jacket (71), to cause the determined safety range, neither
the cooling     chemical liquid in the vessel (1) to become frozen.
mechanism nor the heating mechanism is called   so  When freezing occurs,
the temperature sensor (TS) 



upon to do any work. The safety range as men-    installed in the reaction
vessel (1) detects the situ- tioned here includes the temperature zone
ation and issues a freezing signal. When the vacu- where the chemical
reactions proceed normally    um signal issued by the vacuum sensor (57)
and and uniformly and in a stable fashion. This zone  the freezing signal
issued by the temperature sen- is prearranged based on values determined
em-   55  sor (TS) are both inputted together, the CPU (5) pirically.
operates to open a flow regulating valve (59) in an 2. Whenever the
temperature of the reaction     inert gas pipe (NP) to introduce inert gas
liquids in the vessel (1) rises above the safety  (nitorogen, for example)
at the required flow rate 4    7                 EP0415618 B1
8 via a driver (D) into the reaction vessel (1).      speed under the
influence of a servomechanism When the vessel (1) is filled with inert gas,
the  (5b) operating via a digital-analog converter (5a). CPU (5), in
correspondence with the vacuum son-     The rotational torque of the DC
motor (M5) for sor (57), operates the heater (8) to elevate the    constant
speed may be calculated by a torque temperature in the heating tub (81) so
that it is able   5   calculator (5c) and transferred to the CPU (5). The
to thaw the chemical liquid system in the reaction  rotational speed may be
calculated by a rotation vessel (1). The CPU (5) also operates to open the
calculator (5d) as an analog signal which is also vacuum cock (58) for
repeated degassing by the      communicated to the CPU (5) after it is
converted vacuum pump (54) under the regulation of the flow   into a
digital signal via an analog-digital converter regulating valve (56).
10  (5e).  Thus, the  CPU(5)  controls  the  ser- As explained above, the
linked steps of evacu-   vomechanism (5b) via the digital-analog converter
ation and refilling with inert gas, freezing of the  (5a) so as to operate
the DC motor (Ms) properly chemical reaction system  liquid, thawing of the
whenever the rotational torque or rotational speed liquid, and repeated
degassing, all of which contri-  need to be changed to accommodate changes
in bute to the desired removal of residual gases from   15  the viscosity
of the reaction liquids in the reaction the chemical liquid system, reduce
obstacles which  vessel (1). otherwise would interfere with the progress of
the      As explained in the actual embodiments set desired reaction. All
of these operations may be    forth above, the apparatus provided by this
inven- automatically performed using the reaction appara-  tion
accomplishes (1) the automatic and economi- )   tus of the invention.
20   cal management of the proper supply of additive The apparatus of the
invention may be used to   liquids like catalytic liquids or solvents and
for pH- conduct surveillance of the liquid system in the    control to the
liquid reaction system; (2) the re- vessel (1) as follows. As shown in
Figures 1 and 2,  moval of excess gases from  the proximity of an upper
limit level sensor (91) and a lower limit  chemical liquids to be reacted;
and (3) the sta- level sensor (92) may be inserted into the reaction   25
bilization of procedures for chemical reactions vessel (1) through the
cylindrical opening (14).    through proper restraint of excessive
reactions in Thus, when the liquid level rises to contact the    the
reaction liquids. Therefore, the apparatus of the upper level sensor (91)
as a result of the occur-   invention is useful for present requirements
where rence of bubbles caused by the influence of reac-   a number of
chemical experiments should be man- tive heat, the sensor (91) is actuated
to issue a   30   aged properly and concurrently, and is also useful signal
to the level detector (9), and the level detec-  to rationalise and
economise chemical experimen- tor (9) in turn produces an electric upper
limit    tation where in the past a large number of people signal which is
transferred to the CPU (5). The     were needed for managing and watching a
variety CPU (5) then opens a ventilation valve (not shown   of experiments.
in the drawings) to restore the pressure in the   35 reaction vessel (1) to
normal atmospheric pressure,  Claims whereupon overflow of chemical liquid
is avoided. On the other hand, when the liquid level in the  1. Apparatus
for conducting and controlling a vessel (1) drops to the level of the lower
limit        chemical reaction comprising: sensor (92), the latter signals
this fact to the level  40  a reaction vessel (1) for receiving and mix-
detector (9), and the level detector (9) produces an   ing a plurality of
liquids for reaction; electric lower limit signal which is transferred to
the    a plurality of containers (2, 3 and 4) for CPU (5). The CPU (5) then
generates and transfers       holding a supply of additive liquids to said
a signal to the first speed adjustor (51) to operate    vessel (1); the
ceramic pump (P1), whereon catalytic liquid is  45     a like number of
pumps (Pi, P2 and P3) withdrawn from the container (2) and is supplied to
for transporting said liquid additives from re- 



the reaction vessel (1).                                spective containers
to said vessel; The preferred embodiments of this invention             a
like number of motors (M1 M2 and Ma) have been explained above; however,
the invention      for driving said pumps under the control of is not
limited to these embodiments alone. Various   so  respective speed
adjusters (51, 52 and 53); amendments or changes are available based on
a plurality of weighing scales (22, 32 and the scope as described in this
specification or in      42) for monitoring the weight of the respective
the claims appended hereto. For instance, a             additives in the
containers (2, 3 and 4); mechanism may be provided for stirring the reac-
a temperature sensor (TS) for outputting a tion liquids in the reaction
container (1). Such   ss   signal corresponding to the temperature of the
mechanisms may take the form of a stirring propel-      reaction liquids in
said vessel; ler (N) driven by the DC motor (Ms). The DC motor
liquid level sensors (91, 92) in said vessel (M5) may be operated at a
constant rotational           for outputting signals corresponding to the
liq- 5    7                 EP 0 415 618B1                       8 via a
driver (D) into the reaction vessel (1).       speed under the influence of
a servomechanism When the vessel (1) is filled with inert gas, the  (5b)
operating via a digital-analog converter (5a). CPU (5), in correspondence
with the vacuum sen-     The rotational torque of the DC motor (Ms) for sor
(57), operates the heater (8) to elevate the     constant speed may be
calculated by a torque temperature in the heating tub (81) so that it is
able   5   calculator (5c) and transferred to the CPU (5). The to thaw the
chemical liquid system in the reaction   rotational speed may be calculated
by a rotation vessel (1). The CPU (5) also operates to open the
calculator (5d) as an analog signal which is also vacuum cock (58) for
repeated degassing by the      communicated to the CPU (5) after it is
converted vacuum pump (54) under the regulation of the flow   into a
digital signal via an analog-digital converter regulating valve (56).
10  (5e). Thus, the  CPU(5)  controls  the  ser- As explained above, the
linked steps of evacu-   vomechanism (5b) via the digital-analog converter
ation and refilling with inert gas, freezing of the  (5a) so as to operate
the DC motor (M5) properly chemical reaction system  liquid, thawing of the
whenever the rotational torque or rotational speed liquid, and repeated
degassing, all of which contri-  need to be changed to accommodate changes
in bute to the desired removal of residual gases from   15  the viscosity
of the reaction liquids in the reaction the chemical liquid system, reduce
obstacles which  vessel (1). otherwise would interfere with the progress of
the      As explained in the actual embodiments set desired reaction. All
of these operations may be    forth above, the apparatus provided by this
inven- automatically performed using the reaction appara-  tion
accomplishes (1) the automatic and economi- tus of the invention.
20  cal management of the proper supply of additive The apparatus of the
invention may be used to    liquids like catalytic liquids or solvents and
for pH- conduct surveillance of the liquid system  in the   control to the
liquid reaction system; (2) the re- vessel (1) as follows. As shown in
Figures 1 and 2,  moval of excess gases from  the proximity of an upper
limit level sensor (91) and a lower limit   chemical liquids to be reacted;
and (3) the sta- level sensor (92) may be inserted into the reaction   25
bilization of procedures for chemical reactions vessel (1) through the
cylindrical opening (14).    through proper restraint of excessive
reactions in Thus, when the liquid level rises to contact the    the
reaction liquids. Therefore, the apparatus of the upper level sensor (91)
as a result of the occur-   invention is useful for present requirements
where rence of bubbles caused by the influence of reac-   a number of
chemical experiments should be man- tive heat, the sensor (91) is actuated
to issue a   3o  aged properly and concurrently, and is also useful signal
to the level detector (9), and the level detec-  to rationalise and
economise chemical experimen- tor (9) in turn produces an electric upper
limit    tation where in the past a large number of people signal which is
transferred to the CPU (5). The     were needed for managing and watching a
variety CPU (5) then opens a ventilation valve (not shown   of experiments.
in the drawings) to restore the pressure in the   35 reaction vessel (1) to
normal atmospheric pressure,  Claims whereupon overflow of chemical liquid
is avoided. On the other hand, when the liquid level in the  1. Apparatus
for conducting and controlling a vessel (1) drops to the level of the lower
limit        chemical reaction comprising: sensor (92), the latter signals
this fact to the level  40  a reaction vessel (1) for receiving and mix-
detector (9), and the level detector (9) produces an    ing a plurality of
liquids for reaction; electric lower limit signal which is transferred to
the     a plurality of containers (2, 3 and 4) for 



CPU (5). The CPU (5) then generates and transfers       holding a supply of
additive liquids to said a signal to the first speed adjustor (51) to
operate    vessel (1); the ceramic pump (P1), whereon catalytic liquid is
45      a like number of pumps (Pi, P2 and P3) withdrawn from the container
(2) and is supplied to     for transporting said liquid additives from re-
the reaction vessel (1).                                spective containers
to said vessel; The preferred embodiments of this invention             a
like number of motors (M1 M2 and M3) have been explained above; however,
the invention       for driving said pumps under the control of is not
limited to these embodiments alone. Various   5o  respective speed
adjusters (51, 52 and 53); amendments or changes are available based on
a plurality of weighing scales (22, 32 and the scope as described in this
specification or in      42) for monitoring the weight of the respective
the claims appended hereto. For instance, a             additives in the
containers (2, 3 and 4); mechanism may be provided for stirring the reac-
a temperature sensor (TS) for outputting a tion liquids in the reaction
container (1). Such   55   signal corresponding to the temperature of the
mechanisms may take the form of a stirring propel-      reaction liquids in
said vessel; ler (N) driven by the DC motor (Ms). The DC motor
liquid level sensors (91, 92) in said vessel (Ms) may be operated at a
constant rotational           for outputting signals corresponding to the
liq- 5    9                 EP 0 415 618 B1                    10 uld level
in said vessel;                       Patentanspriche a cooling jacket (71)
surrounding the outer surface of said vessel for cooling the vessel   1.
Vorrichtung zum Durchfahren und Steuern ei- forcibly from outside by
receiving cooling fluid   ner chemitchen Reaktion mit: 0 X   from a cooler
(7);                          6       einem ReaktionsgefaB (1) zum
Aufnehmen und a heating tub (81) containing heating fluid     Mischen einer
Mehrzahl von FlUssigkeiten fOr preheated to a required temperature, said
tub      eine Reaktion; being moveable by an elevator into and out of
einer Mehrzahl von Behaltern (2, 3 und 4) zum a heating relationship with
the bottom of said      Halten eines Vorrates von additiven Fl~ssigkei-
vessel, for heating the vessel forcibly when the   10  ten fOr das GefIB
(1); bottom of the vessel is submerged in the heat-     einer gleichen Zahl
von Pumpen (PI, P2 un d ing fluid and permitting radiation of heat from
P3) zum Transportieren der flOssigen Zusatz- the vessel when the bottom of
the vessel is        stoffe von entsprechenden Behaltem zu dem separated
from the heating fluid; and              GefMB; a CPU (5) connected to
receive signals  i5      einer gleichen Zahl von Motoren (Mi, M2 und from
said temperature sensors, said liquid lev-    M3) zum  Antreiben der Pumpen
unter der el sensors, and said weigh scales for monitor-     Steuerung
entsprechend der Geschwindigkeits- ing and controlling the reaction
einsteller (51, 52 und 53); characterised in that said CPU (5) is ar-
einer Mehrzahl von Waagen (22, 32 und 42) >      ranged to operate;
20       zum Oberwachen des Gewichtes der entspre- (a) when the value of
the temperature signal     chenden Zusatzstoffe in den Behliltem (2, 3 is
below a safety range, to elevate the heat-    und 4); ing tub to immerse
the bottom of the vessel      einem Temperatursensor (TS) zum Ausgeben in
the heating fluid so that a required con-     eines Signales, das der
Temperatur der Reak- tact area is heated;                    26
tionsflOssigkeiten in dem GefiaB entspricht; (b) when the value of the
temperature signal     FlOssigkeitspegelsensoren (91, 92) in dem Ge- enters
the safety range from below, to lower    faB zum  Ausgeben von Signalen,
die dem the heating tub (81) to separate the bottom      FlOssigkeitspegel
in dem GefMB entsprechen; of the vessel from the heating fluid;
einem Kfhimantel (71), der die auBere Ober- (c) when the value of the
temperature signal  30  flache des GefaiBes umgibt, zum zwangswei- rises
above the safety range, to supply          sen KOhlen des GefaBes von auBen
durch Auf- cooling liquid to said cooling jacket;           nahme von
KUhifllssigkeit von einem KOhIer (d) when the values of the signals from
said    (7); weighing scales (22, 32, 42) representing        einer
Heizwanne (81), die ein auf eine ge- the current weight deviate from
required   35    wflnschte Temperatur vorgeheiztes Heizfluid values, to
output signals corresponding to       enthllt, wobei die Wanne durch eine
Hebevor- the deviation to the speed adjusters (51, 52     richtung in eine
heizende Beziehung und aus and 53) to keep the weight of the containers
einer heizenden Beziehung mit dem  Boden 



within a given proximity to the required val-    des GefABes bewegbar ist,
zum zwangsweisen ues at a given time; and                40       Heizen
des GefBes, wenn der Boden des (e) when the liquid level sensor (91) pro-
GefaBes in das Heizfluid getaucht ist, und zum duces an upper limit signal,
to open a ven-      Ermoglichen von Warmestrahlung von dem tilation valve
(not shown).                      GefaB, wenn der Boden des GefaIes von dem
Heizfluid getrennt ist; und 2. Apparatus as claimed in Claim 1 in which one
45   einer CPU (5), die angeschlossen ist zum of said containers (3) is for
an acidic liquid and  Empfangen von Signalen von dem Tempera- another (4)
is for a basic liquid and in which     tursensor, den
FlOssigkeitspegelsensoren und there is provided a pH detector including a
den Waagen zum Oberwachen und Steuern sensor in the reaction liquids and
generating      der Reaktion; an electrical signal corresponding to the
cur-  5o  dadurch gekennzeichnet, rent pH level of the liquids, said CPU
(5)         daB CPU (5) so ausgelegt ist, daB sie tatig ist: receiving said
pH signal and utilizing it in the     (a) wenn der Wert des
Temperatursignales control of its outputs to the speed adjusters
unterhalb eines Sicherheitsbereiches ist, (52, 53) associated with the
containers (3, 4) to    zum Heben der Heizsonne zum Eintauchen maintain the
pH value at a desired level.  65         des Bodens des GefaBes so in das
Heiz- fluid, daB eine gew~nschte Kontaktfllche geheizt wird; 6    11
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(b) wenn der Wert des Tomperatursignales            un ddtecteur de
temperature (TS) pour don Sicherheitsbereich von unton betritt,
I'dmission d'un signal qui correspond A la tem- zum Senken der Heizwanne
(81) zum Tren-          p~rature des liquides de r~action dans ledit non
des Bodens des Gofales von dem               r~cipient de rdaction;
Heizfluld;                               6          des ddtecteurs de
niveau de liquide (91, (c) wenn der Wert des Tomperatursignales         92)
dans ledit rdcipient de rdaction pour l'dmis- oberhalb des
Sicherheitsbereiches ansteigt,     sion de signaux qui correspondent au
niveau zum ZufUhren von KUhlflOssigkeit zu dem          du liquide dans
ledit recipient de rdaction; KUhimantol;
une chemise de refroidissement (71) qui (d) wenn die Werte der Signale von
den   10      onveloppe la surface ext6rieure dudit r~cipient Waagen (22,
32, 42), die das laufende Ge-        de r~action en vue d'un
refroidissement forc4 wicht darstellen, von den gewanschten Wer-       du
recipient & partir de l'ext6rieur en recovant ten abweichen, zum Ausgeben
von Signa-           un liquide de refroidissement d'un refroidisseur len,
die der Abweichung entsprechen, an          (7); die
Geschwindigkeitseinsteller (51, 52 und   is     une cuve chauffanto (81)
contenant un flui- 53) zum Halton des Gewichtes der Behliter        de de
chauffage prdchauff6 A une temperature in der Nihe der gewanschten Werte zu
requise, ladite cuve pouvant Otre ddplacde par einer gogebenen Zeit; und
un didvateur dans une position de chauffage (o) wenn der
Fllssigkoitspegelsensor (91)        par rapport au fond dudit rEcipient de
rdaction ein Signal far eine obere Grenzr erzeugt,  20    et en Atre
retiree, ceci pour un chauffage forcE zum nOffnen eines
Ventilationsventiles (nicht    du rdcipient de rdaction lorsque le fond du
gezeigt).                                       r~cipient est immergd dans
le fluide de chauf- fage et pour permettre le rayonnement de la 2.
Vorrichtung nach Anspruch 1, in der einer der       chaleur I partir du
rEcipient de r~action lors- Behilter (3) fUr eine SlureflOssigkeit und ein
25  quo le fond du r~cipient est retirE du fluide de anderer (4) fUr eine
Basonflussigkeit dient, und   chauffage; et bei der ein pH-Detektor
vorgesehen ist, der            une unitE de traitement centrale (CPU) (5)
einen Sensor in don Reaktionsfllssigkeiten         branch~e de fagon &
recovoir des signaux enth3lt und ein Signal entsprechend dem lau-
desdits ddtecteurs de tempErature, desdits dE- fenden pH-Pegel in don
FlUssigkoiten erzeugt,  30  tecteurs de niveau de liquide ot desdites ba-
wobei die CPU (5) das pH-Signal empflngt           lances de pesage pour la
r~alisation et la r~gu- und es bei der Steuerung seiner Ausgangssi-
lation de la rdaction, gnale flr die Geschwindigkeitseinsteller (52,
caract&risE en co quo ladite CPU est 53) benutzt, die mit den Behliteom (3,
4) ver-     congue pour fonctionner; knilpft sind, damit der pH-Wert auf
einem vor-  3s   (a) lorsque la valour du signal de la temp6- 



bestimmten Pegel gehalten wird.                      rature est infdrieure
& un domaine de s6- curit6, afin de soulever la cuve chauffante
Revendicatlons                                           (81) pour plonger
le fond du rdcipient de reaction dans le fluide de chauffage de fa- 1.
Appareil pour la r~alisation et la rEgulation   40    gon & co qu'une zone
de contact requise d'une r~action chimique comprenant:
soit chauffee; un rdcipient de rdaction (1) pour recevoir        (b)
lorsque la valeur du signal de la tempE- et mdlanger une pluralit6 de
liquides en vue         rature entre dans le domaine de sdcuritE d'une
r~action;                                       par le bas, afin de baisser
la cuve chauffan- une pluralitE de rdservoirs (2, 3 et 4) pour  45  to (81)
pour s~parer le fond du rdcipient de contenir une provision d'additifs
liquides pour       reaction du fluide de chauffage; ledit r~cipient de
r~action (1);                      (c) lorsque la valeur du signal de la
temp6- un nombre egal de pompes (P1, P2 et P3)           rature monte
au-dessus du domaine de s6- pour le transport desdits additifs liquides A
curit6, afin de fournir du liquide de refroidis- partir des rEservoirs
respectifs vers ledit rdci-  50  soment & ladite chemise de
refroidissement; pient de r~action;                                   (d)
lorsque les valeurs des signaux desdites un nombre egal de moteurs (Ml, M2
ot              balances de posage (22, 32 et 42), qui M3) pour actionner
lesdites pompes sous le           indiquent le poids du moment, ddvient des
contr8le de rdgleurs de vitesse respectifs (51,       valeurs requises,
afin d'Emettre des signaux 52 et 53);                                 55
correspondent & cotte deviation vers les r6- une pluralitE de balances de
posage (22,          gleurs de vitesse (51, 52 et 53) de sorte A 32 et 42)
pour le contr8le du poids des additifs      maintenir le poids des
rEservoirs enddans respectifs dans les rEservoirs (2, 3 et 4);           un
voisinage donnE par rapport aux valeurs 7    13                EP 0 415 618
B1                    14    !     H   IM !    ! requises a un moment donnd;
et (o) lorsque le ddtecteur du niveau de liquide (91) 4met un signal
relatif a la limits supe- rieure, afin d'ouvrir une soupape de ventila- K)
tion (non montr6e).                      5 2. Appareil comma revendique
dans la revendica- tion 1, dans lsquel un desdits rdservoirs (3) est pour
un liquide acide et un autre (4) pour un liquide basique et dans loquel on
a amrnag4   10 une detection de pH comportant une sonde qui est log6e au
sein des liquides de rdaction et qui produit un signal dlectrique
correspondant au niveau de pH momentane des liquides, ladite CPU recevant
ledit signal de pH ot utili-  15 sant celui-ci dans le contr8le de ses
sorties de donnees vers les regleurs de vitesse (52, 53) associ6s aux
rdservoirs (3, 4), de sorte a main- tenir le niveau du pH a une valeur
desirde. 20 25 30 35 40 45 50 55 8    


