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accomplished by adjustment at the waterinput. Atotal flow control valve 38
is also provided at the inlet to The present invention relates to a method
and ap-  blending tank 30. paratus for improving quality and increasing
syrup    Blending tank 30 includes a float member 40 sim- yields within a
beverage blending system. In particu-   5   ilar to that used along with
valves 22 and 24. The sig- lar, the present invention relates to a method
and ap-  nals from the float member 40 is used to control the paratus for
controlling the proportional blending of  downstream flow of the blended
beverage. The two or more components of a carbonated beverage    blended
beverage from blending tank 30 is input into by means of the mass flow of
the components.      acarbonator42. Aftercarbonation, the beverageflow The
preparation of beverages, particularly car-  10  is directed towards a
bottling apparatus (not shown). bonated beverages, includes the mixture or
blending   The actual proportion of syrup and water within in exact
proportion of a flavor syrup with water. The  the blended beverage is
determined by a downstream proportion standards for a particular beverage
are  beverage analyzer 44. The analyzer 44 takes sam- typically set by the
owner of the syrup recipe and the  ples from the flow into the bottling
apparatus. The associated trademarks of the beverage. These pro-  15
samples are used to determine the accuracy of the portion standards are a
fixed operational requirement  blend as performed by the proportioner 14
and com- for the bottler who is a licensee of the recipe owner.  pare It to
the fixed standards. If an on-line analyzer44 Typically, the conformity of
the blended beverage  is not provided, periodically samples are manually to
the proportion standards is determined after the  withdrawn from the flow
and lab analysis is conduct- beverage has been prepared. This determination
is  20  ed to determine the proportion result. made by a downstream
analyzer system or by lab      Typically, sugar based beverages are
analyzed analysis. If it is found that the already blended bever-  by
making a brix determination of the sugar within the age does not fall
within the required standards, the  overall blend. In the case of diet
soda, the analyzer batch is disposed of at substantial cost to the bottler.
typically uses a titrated acidity determination. Meth- There are a numberof
blending and proportioning   25  ods of analyzing the beverage include
internal reflec- systems found in the prior art. There is shown in Fig-
tion spectroscopy and infrared absorption. ure 1 a typical blending and
proportioning system in-  Upon a finding that the blended beverage is out-
cluding a proportion analyzer at the discharge end.  side of the standards
set by the recipe owner, adjust- For purposes of the present invention this
typical  ment of the proportioning is made at valve 36 or at blending
system need not be described in complete  30  some other position within
the system. Analyzer 44 detail. Reference is hereby made to U.S. Pat. No.
may also serve to control the blend. Such an analyz- 4,801,471 to Mojonnier
which describes a blending  er/controller typically includes an external
water and proportioning system similar to those typically  valve which
inputs additional water into the flow at the found In existing bottling
plants.                 position of the analyzer. The system compensates
for The typical blending and portioning system   35  errors of the
proportional blending by operating the shown in Figure 1 herein includes a
water input 10  proportioner on the "high" or rich end of the blending
which feeds a cooler 12. The cooler 12 feeds one por-  standards. The
addition of water downstream of the tion of a proportioner 14. A syrup
supply 16 feeds a  proportioneradjusts the proportion of the blend. How-
separate portion of the proportioner 14. Filtered water  ever, If the
analyzer fails to adjust the beverage into from inlet 10 or syrup from
supply 16 may pass  40  the proper proportion, the product will be outside
of through scrubbing units (not shown) or other appara-  the fixed
standards. This may occur, if the beverage tus as desired prior to input
into proportioner 14. The  blend moves into the "low" range. In this
situation input flow into the proportioner 14 from both the water  manual
micrometer control must be made to realign line 18 and syrup line 20 is
controlled by means of  the proportion into the desired range. The portion
of valves 22 and 24, respectively. Valves 22,24 receive   45  the batch
prepared outside of the fixed standards control signals from floating
control members (not  must then be disposed of prior to continuation of the
shown) within the storage tanks 26 and 28 of the pro-  blending and
bottling process. portioner 14.                                         The
present invention as defined in independent Storage tanks 26 and 28 feed
lines 32, 34, re-  claims 1 and 14 Is a method and apparatus for con-
spectively, which exhaust into blending tank 30. Wa-  50  trolling the
proportional blending of beverage compo- ter line 32 into tank 30 includes
a micrometer or sim-  nents as a function of the mass flow of at least one
liar type control valve 36. Valve 36 is used to make  of the components.
The present invention preferably minute adjustments in the relative
proportion of the  includes a Coriolls mass flow meter within the syrup
waterflowing into blending tank 30. Syrup line 34 may  input line. A
Coriolis mass flow meter may also be in- also include a control valve (not
shown). However,  55  dudes in the water input line of the blending system.
due to the large proportion of water in a typical bev-  The proportion of
the waterand syrup within the blend erage, as compared to the syrup, minute
control of the  is calcuated as function of the mass flow signal from
relative proportion of the components Is more easily  the Coriolis meters.
This calculated proportion value 2   
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the fixed standard for the particular  The signals from the flow meters 54,
60 are fed beverage or from an actual density determination of  to a
controller 68. Signals from the carbonator 84 are the fluids. Adjustment of
the proportional blending is  also fed into controller 68. Controller 68 In
turn sends automatically made as function of these calculated  a signal to
an electronic actuator 70. Actuator 70 is and fixed values and related
comparisons. Further-   5   used to adjust micrometer control valve 72 at
the out- more, an overall efficiency of the blending and pro-  let 74 of
water storage tank 56. The actuator 70 con- portioning system may be
determined.               trols the throttling or shut off of the valve 72
by a ro- Embodiments of the invention will now be descri-  tary motion
based upon a remote control signal from bed by way of example with
reference to Figures 2 to  controller 68. Actuator 70 as contemplated by
the 5 of the drawings, In which:                  10  present invention may
take any form as desired, such Figure 2 shows a beverage blending and
propor-  as geared electronic actuator. Adaptation of the so- tioning
apparatus,                              tuator 70 to operate valve 72 may
require a yoke Figures 3, 3A and 3B show a flow diagram of the  bracket
(not shown) or the like to be fit between the method for adjusting the
proportional blending of  torque output of the actuator and the rotational
knob a beverage,                                15  of the micrometer.
Figures 4 and 5 show flow diagrams for alterna-    Controller 68 may also
be used to adjust the tive methods of calculating the volumetric flow
blending performed by variable speed pumps at the rate of the water and
syrup for use within the  outlet of the proportionerstorage tanks.
Controller 68 method shown in Figures 3, 3A and 3B.           operates
under the following preferred method for ad- In the figures where like
numerals indicate like   20  justing the proportional blending of a
beverage. Fig- elements, there is shown in Figure 2 a beverage   ures3 3A,
3B, 4 and 5 show flow charts for this pre- blending and proportioning
apparatus in accordance  ferred method. with the present invention. This
apparatus generally   As particularly shown in Figure 3, at start-up, the
includes a proportioner 50 similar to proportioner 14  controller 68
reviews certain controls within the sys- shown in Figure 1. At the water
Inlet 52 to proportioner  25  tem. First the controller68 determines
whetheror not 50 is positioned a flow input into the filtered water  the
mix or lift pumps (not shown) within the system storage tank 56. Similarly,
at the syrup inlet 58, there  are operating. If the pumps are not
operating, the con- is a second mass flow meter 60 which syrup inlet 58,
trol program will not continue. If the pumps are oper- there is a second
mass flow meter 60 which determi-  ating, the controller 68 proceeds to the
next step. nes the mass flow rate of the syrup input into the syr-  30
There is a initial period at start-up where the signals up storage tank 62
of the proportioner 50. Flow me-  from the flow meters 56, 60 and from
other elements ters 54 and 60 are preferably of the type known as a  In the
system may be unstable. A time delay is input Coriolis massflowmeter.
Corlolis-type mass flowme-  into the system to permit stability to be
achieved prior ters are preferred because of their high accuracy in  to
making the initial flow meter readings. Upon ex- determining the mass flow
rate and total mass flow of  36  ceeding the delay time, controller 68
moves to the the fluid without reference to the temperature or vis-  next
step. The final preliminary step taken is to deter- cosity of the fluid.
The size and operational capabili-  mine whether or not the end run remote
switch (not ties of meters 54, 60 will depend upon the flow rates  shown)
has been actuated. This end run switch will into the proportioner 50 and
the number of storage  prevent further operation of the control program at
tanks therein. The flow meters as generally preferred   40  any time during
the blending operation. Upon com- for use with the present invention are
those manufac-   pleting the start-up procedure, the signals output tured
by the K-Flow Corporation of Miliville, New Jer-  from the flow meters 54,
60 are zeroed to indicate the sey.
startof a new batch. Also, the memory of the previous At the inlet side of
water storage tank 56 is a flow  batch calculations is cleared. control
valve 64. The Inlet to syrup tank 62 includes  45  A proportioning and
blending system is required a similar valve 66. These valves 64,66 are
controlled  at different times to produce many different types of by a
float sensors (not shown) within tanks 56 and 62,  beverages under
different blending recipes. The ap- respectively. A fixed orifice valve 76
is positioned at  propriate fixed data related to a particular beverage the
outlet 78 of the syrup tank 62. A micrometer con-  to be blended must be
identified to properly Instruct trol valve 72 is located at the outlet 74
of water stor-  50  the controller 68 during further operation. The partic-
age tank 56. Outlets 74 and 78 feed blending tank 80.  ular beverage to be
run through the system will be se- The outlet 82 of blending tank 80 feeds
carbonator 84.  lected at start-up. This selection actuates the retriev-
The carbonator 84 feeds pump 86 which directs the  al of data from stored
memory for the particular bev- flow into a bottling or container filling
apparatus (not  erage. Thereafter, the syrup and water flow metersig-
shown). Afloat control (not shown) within the blend-  55   nals are read
and the batch is initiated. ing tank 80 outputs a signal which may be
utilized    As particularly shown in Figure 4, the first deter- downstream
of the proportioner 50 by pump 86 to    mination made by the controller 68
during a batch run control the overall flow rate or speed of the system.
is whether or not the drink is a sugared drinkorwheth- 3  
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a diet or other non-sugar sweetened  water at [err] is used. drink. This
determination particularly relates to the  The advantage of using Coriolis
type mass flow density of the syrup.                              meters as
part of the present invention is due to the The first calculation for a
sugar-free syrup by the  accuracy of the mass flow determination made
there- controller uses the mass flow signal from flow meter   5   from.
This mass flow determination is made without 60 to determine the volumetric
flow rate of the syrup.  reference to the viscosity or temperature of the
fluid. The volumetric flow of the sugar-free syrup can be  Thus, the
volumetric determinations made by equa- determined from the following
equation:            tions (1), (3) and (4) are essentially free of fluid
tem- (1)    [err]                                 perature and viscosity
considerations. Ultimately the [err] gallons per minute of the sugar-free
syrup;  10  accuracy of the blending control by the present inven- [err] =
the mass flow rate of the syrup; and [err] = the  tion Is checked against
laboratory analysis by the bot- density of the sugar-free syrup.)
Typically, the densi-  tier. Further, calculations made by the controller
68 ty of the sugar-free syrup can be estimated to be one,  require lab
analysis input, such as the standard drink i.e. substantially the same as
water at [err]. However,  number [err]. This data and the density values
controller 68 may be set to read a different density  15  used to calculate
the volumetricflowforthe water and value for the sugar-free syrup [err] as
determined by  the syrup (sugar and sugar free) and other calcula- the
bottler or as set by the drink recipe owner.   tions within the system are
made on the assumption The determination of the volumetric flow rate of
that the fluid Is at [err]. Since the signal from the a sugared syrup as a
function of the mass flow is also  mass flow meter is not temperature
dependent, this a function of its density. This density value for a su-  20
assumption provides accurate results. gared syrup may be calculated as a
function of pub-    The density value for a sugared syrup, as well as
lished brix values. Curves providing this information  the sugar-free syrup
and the mixing water, may also are published by the National Bureau of
Standards at  be determined by utilizing the mass flow meters 54 Table No.
113. The brixvalue for a particular beverage  and 60. Typically, Coriolis
type flow meters are capa- syrup changes during the blending operation.
There-  25  ble of determining the density of a fluid as well as its fore,
the density for each particular drink must be cal-  mass flow rate. Thus,
the actual brix value of the syr- culated. This density value is calculated
by the resul-  up may be used to determine the volumetric flow rate tant
equation of a least squares regression on the  into proportioner 50.
published curves. This equation is as follows:        As particularly shown
in Figure 5 the calculation (2)    [err]                    30  of the
volumetric flow of the sugar-free syrup uses [err] = density of the sugared
syrup; K = a constant  the massflowsignalfromflowmeter 60 aswell asthe
corresponding to the least squares calculation; x = the  density signal
therefrom. Thus, the density of the su- coefficient value within the
calculation; [err] = the  gar-free syrup [err] in equation (1), above, is
an ac- standard drink number for the particular beverage be-  tual value
rather than an assigned value. ing prepared; and [err] = the ideal ratio
for mixing the   35  The determination of the volumetric flow rate of
particular syrup with water.) The calculation using this  a sugared syrup
as a function of the mass flow and equation includes the following constant
(K) values:  density flow readings is somewhat more complicated [err] =
.9987881                              than for the sugar free syrup
calculation. This calcu- [err] = .003715599
lation generally involves substituting an actual drink [err] = .00002321195
40  number for the syrup [err] within equation (2). The [err] =
-.0000002270948                       temperature of the squared syrup
becomes a signif- [err]= .000000003156378                        icant
factor in determining of the drink number value. [err] =
-.00000000001398131                   The variation in temperature In the
sugar-free syrup The series of calculations start at x = 5 and [err] =
[err]  is not considered significantforpurposesof determin- with each
subsequent calculation being made for x -  45  ing a volumetric flow. Thus,
the measured density 1.
readings from the densitometer portion of the Coriolis From this density
calculation [err], the flow rate  meter requires correction to [err]. of
the sugared syrup can be determined as a function  The temperature
correction factor is calculated of the mass flow signal from flow meter 60
by the fol-  by the resulting equation of a least squares regres- lowing
equation:                              50  sion duplicating the curves at
National Bureau of (3)    [err] = [err]             Standards Table No.
120. The resultant equation In the same manner the output of water flow me-
based upon this regression is as follows: ter 54 Is used to calculate the
volumetric flow rate of  (2a)     [err] the water as a function of its mass
flow. This volumet-  [err] = temperature correction variable factor, KT = a
ric flow rate is determined from the following equa-  55   constant
corresponding to the least squares regres- tion:
sion; xt = the coefficient value within the regression; (4)    GPMW = [err]
.998234)             and D,,, = the measured density value from the flow In
this equation, a fixed value for the density of the  meter 60.) The
regression for this equation includes 4 
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(KT) values:              blending tank 80 may be determined as well as
other [err] = -.004109494                         aspects of the blending
process. [err]  = .007006943                              The ratio of the
blend Is determined by the follow- [err] = -.00194279
ing equation: [err] = -.001908077                     5          (5)
RATIO = GPMW/GPMS [err] = .001467323                              (GPMS =
either the calculated volumetric flow of [err] = -.0002886857
the sugar-free [err] or the sugared [err] The calculation starts at xt = 5
and [err] = [err] with  syrup.) each subsequent calculation being made for
xt - 1.   The blending of a particular beverage is typically The measured
density is corrected [err] by the   10  determined as a function of its
target drink number. following equation:                              This
target drink number is the proper brix value for (2b)    [err] = [err]
the sugar in the blended beverage as set by the bev- [err] = the corrected
value of the measured density  erage recipe owner. The bottler must conform
to this and [err] = the actual temperature of the syrup.)   fixed value in
preparing the beverage. However, in From this corrected density value [err]
the   15  preparing each batch of syrup (prior to blending), the weight
percent sugar or brix of the sugared syrup can  "standard" drink number
[err] for the syrup batch be determined by a least fit squares regression
of Na-  may not conform to the target value. A standard drink tional Bureau
of Standards Table No. 113. This re-  number for the batch is determined by
the bottler gression equation is as follows:                 through lab
analysis by mixing the syrup with water in (2c)    [err]
20  the exact proportion desired by the beverage owner [err] = the actual
syrup drink number (brix) for the  at a controlled [err]. The standard and
target drink specific syrup; KD = a constant corresponding to the  numbers
are typically part of the data read by the con- leastsquares regression;
and xd = the coefficientval-  troller68from stored memory atthe startof the
batch. ue within the regression). The regression for this  The difference
between the target drink number and equation includes the following
constant (KD) values  25  the standard drink number for the batch of syrup
pro- for the density to brix conversion:              vides the bottler
with an indication of the original set- [err] = -241.5639
ting of the micrometer in order to produce a beverage [err] = 183.5383
in conformance with the target value. [err] = -16.72519
Adjustments to the blend during operation of the [err] = 289.5726
30  proportionerrequire a determination of thedrinknum- [err] = -293.833
ber for the beverage at the time of the adjustment. [err] = 79.9125
This actual drink number can be calculated as a func- The calculation
starts with [err] = [err] and xd = 5  tion of the standard drink number for
the syrup batch with each subsequent calculation being made for xd  and the
Ideal blend ratio for the particular beverage: - 1.
35     (6)     [err] Typically, a correction factor is used by bottlers
[err] = calculated drink number and [err] = adjust- for the individual
syrup formulas to correct the true  ment value.) The offset adjustment
value may be set brix value after the solution is diluted to the ideal
ratio  by a bottler or by the beverage recipe owner In order for the drink
output. This correction factor can be in-  to adjust the equation In view
of past calculations to cluded into the actual calculations as follows:  40
arrive at the target. This value may typically be equal (2d)    [err]
to zero (0). (SYP = the syrup correction factorvariable.) From this  For
sugared drinks the calculation of the drink point the standard drink number
[err] can be input  numbercan be linearized as part of the standard drink
into the original equation (2) so as to continuously cal-  number
calculation. This variation is calculated by the culate the density of the
syrup and the corresponding   45  following equation: volumetric flow rate
of the syrup via equation (3).  (6a)  [err] In the same manner, the output
of waterflow me-                  [err] ter 54 can be used to calculate the
volumetric flow  The same equation can be used to calculate the rate as
afunction of its massflowand its densityflow  drink number for the
sugar-free drink. However, the rate. This volumetric flow rate Is
determined from the  50  standard control drink number [err] input by the
op- following equation:                              erator is used rather
than the calculated standard (4a)    GPMW = [err]              drink of
equation (2d). [err] = the density of the water from the meter 54.)   The
bottler is typically permitted by a beverage The resultof each of these
equations is to provide  recipe ownerto produce the beverage within a
certain a volumetric flow rate which is fixed at a [err] tem-  55
percentage range of the target such as between perature factor. As
particularly shown in Figure 3A  100% and 102%ofthetargetdrink number. Due
tothe and 3B, from the volumetric flow rate values a calcu-  accuracy of
the present invention in determining the lated ratio for the beverage being
blended within  actual drink number and controlling the blend, a bot- 
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identify a set point within this target range.  bonator 84 and can be
determined by the following This set point will likely be the lowest
possible consis-  equation: tently obtainable value in the target range.
The calcu-  (11)   [err] lated drink number [err] may be compared to the
[err] = the pressure within the carbonator system.) target and set points
by the following equations:  5   The constant values within this equation
11 have (7)    TGT% = [err]   100              been determined from the
same published sources of (8)    SET % = [err]  100            the American
Bottiing Association as for equation (TGT% = percentage of the calculated
drink numberto  (10). the targeted drink number, TGT = the target drink
From the determination of the temperature coef- number; SET % = percentage
of the calculated drink  10  ficient and the pressure factor in the
carbonator 84, number to the set point value; and SET = the set point  the
volumes percent of carbonation can be deter- for a particular bottler.)
From these percentage val-  mined as follows: ues a determination can be
made as to whether of or   (12)     [err] not an adjustment of the blend is
required. Adjust-  [err] = offset adjustement value.) Typicaliy, the vol-
ment will be discussed in further detail below.  15  umes of [err] is
determined by a shake test outside of The volumetric flow rate
determinations of equa-  the carbonator. The present calculations are being
tions (1), (3) and (4) may be used to calculate the total  performed in
line. Therefore, the readings made by in flow rate out of the proportioner
50 by the following  line sensors may not provide an accurate value. This
equation:                                        determination may be
adjusted [err] to provide a val- (9)    [err] = GPMS + GPMW             20
ue that is within the desired specifications of the bot- Further, the total
flow for the particular batch at any  tier. The offset value is provided so
as to account for particular time can be determined from the total mass
the standard variations In the calculation from the flow signal received
from the flow meters 54, 60:  normal mode of testing. (9a)    [err]
The total volumetric flow determination (FLOW- + [err] .998)            25
[err] can be used to predict the number of cases which [err] = the total
mass of the syrup; [err] = the total  should be produced by a particular
run. mass of thewater and [err] = the densityofthesyrup-  (13)    [err] =
[err] [err] for sugar-free syrup or [err] for sugared syrup. )  [err] = the
volume in each particular container One variation in the blending of a
beverage is the  and [err] = the number of containers to be Input
solubility of the [err] input into the beverage by the  30  into a case. )
carbonator 84. This variable is determined as a func-  The controller 68
may be set to receive a pulse tion of the temperature and pressure within
the car-  signal for each bottle or container passing through bonator 84.
Published curves for these determina-  the bottling apparatus. From this
pulse count, the ac- tions in graph format are produced by the American
tual total number of cases produced Is determined by Bottling Association.
This variable is typically report-  35  the following equation: ed in
volumes of [err].                                   (14)     [err] = P /
[err] A least squares method may again be utilized to  (P = the number of
pulses received from the bottler.) calculate the temperature factorof the
carbonation as  An efficiency estimate may be made by using the a function
of the changing conditions in carbonator  volumetric calculations for the
projected case total 84. The least squares regression for this temperature
40  and comparing this value to the actual number of cas- component is as
follows:                         es which have been produced: (10)    [err]
(15)    [err] [err] = the temperature coefficient for carbonator;  Also, an
efficiency determination for the entire KC = the coefficient value within
the calculation; xc =  system can be made by evaluating the run time and
the position within the regression; and [err] = the tem-  45  the maximum
obtainable cases per minute. This effi- perature in [err] In the
carbonator.) The constants within  ciency calculation is as follows: this
regression are as follows:                       (16)     EFF = [err] 100
[err] = .3529254                            [err] = the time of the batch
run and CPM = the de- [err] = .008671118                         termined
maximum cases per minute value seen dur- [err] = -.000007131652
50  ing the particular batch run.) The maximum cases per KC(4) =
.000002720279                       minute during the run and the
comparison to the over- [err] = -.00000003849611                     all
output of the run are values which are usually de- [err] = .000000000177644
sired by the bottler. The calculation starts at xc = 5 and [err] = [err]
with  All values calculated can be displayed on a each subsequent
calculation being made for xc - 1.  55  screen for observation during the
run. These calculat- An additional factor must be determined prior to  ed
values can be averaged over a number of cycles calculating the volumes of
[err] added to the bever-  by the controller 68 and may also be displayed
as a 



age. This factor is a result of the pressure In the car-  function of the
average over a specific period of time 6    11              EP 0 443 837 B1
12 such as 1 minute. The time averages can also be    out of the mil
position of the micrometer in the bot- charted on a graph and displayed
accordingly.      tter's normal units. The controller 68 may be used to
evaluate vai-     Upon initial start-up of the system, the bottler ous
other operating functions of the system. By con-  would manually or through
the controller 68 open the necting the sensors within the system to the
controller   5   valve 72 to a recommended value for the drink spec- 68,
certain alarm signals may be defined to determine  ification. Thereafter,
It is also possible to manually ad- whether a critical error exists In the
system. With a  just this valve for any additional changes other than
critical alarm, an acknowledge signal may be required  those made by the
actuator 70 in response to the con- in order to continue the operation or
calculations of  trol signals from controller 68. The most common er- the
system.                                   10  ror (ERROR) will be the
result of the start-up position From the calculated values, a determination
can  of the valve 72. The setting of this valve 72 at start- be made of the
adjustment required by the valve 72  up is typically an estimate. Once the
blended bever- in order for the proportioner 50 to blend the beverage  age
has been adjusted to the target range, the only in line with the set point
of the bottler. The first deter-  changes that would be required to
maintain the blend mination is the variation of the calculated drink num-
15  within that range and at the set point would be initiat- ber from the
set point:                            ed by the actuator 70 via the
calculations and control (17)    ERROR = [err] - SET
signals of controller 68. If there is an variation between these two
values, an  The adjustment of the valve 72 by controller 68 adjustment is
required. From the error value a control  preferably includes a range
limit. This range would signal may be directed to actuator 70 for
appropriate  20  prevent the controller from adjusting the valve 72 at
adjustment of the micrometer valve 72 to bring the  too great a variation
without further authorization blended beverage into line with the set point
and,  from the bottler. It is contemplated that a plus or thus, the recipe
owner's target. This adjustment may  minus 2% variation In the micrometer
setting would be determined by the following equation:           be a
sufficient limit for this purpose. If a greatervalue (18)    [err] =
((ERROR -GAIN) + (ERROR     25  were calculated by the controller 68, such
may be the [err]                       result of an unusual error within
the system. An audi- (GAIN = a multiplication factor for the ERROR signal;
ble alarm would then initiate a warning to the bottler TK = an integral
time constant in repeats per minute;  that a significant change has
occurred within the sys- and TE = the elapsed time from the last
adjustment.)  tem. The bottler will be required to cancel the calcu- The
value for the integral time constant is discretion-  30  lated result or
approve the change and initiate a new ary and is contemplated to be set as
part of the pro-  2% control limit. This scheme ensures a quality con-
graming of controller 68, rather than being set by the  trol with
limitations. This will confirm that the varia- bottler. Therefore, this
value would not be changed  tions are a normal fluctuation within the
system rather after installation.                                than a
miscalculation or unusual error. If the user As can be seen from the
equations, a calculated   35  does not agree with thevalue change, the
productwill drink number [err] which is greater than the set   not deviate
off specification without further proof that point (SET) will result in a
positive error (ERROR) sig-  such is required. nal. This positive errorwill
be converted into a positive  The system in accordance with the present
inven- value for the adjustment [err] of valve 72. This pos-  tion has been
found to be highly accurate in control- itive value will increase the
amount of waterwithin the   40  ling the operation of the proportioner and
for main- blend and decrease the resulting drink number (e.g.,  taining the
blend within the standard set by the bev- for a sugared beverage, reduces
the brix value for the  erage owner. It is contemplated that the present
in- sugar in the blended beverage). Thus, the next calcu-  vention can be
adapted to existing bottling systems lation made for the error (ERROR)
signal will be de-  of bottlers throughout the world. The present inven-
creased. If this newly calculated drink number is not  45  tion will
incorporate into the existing bottling system equal to the set point and,
thus, the error signal is not  a highly accurate means for automatically
controlling equal to zero, the micrometer will be adjusted again.  the
proportional blending of the beverage. The ulti- A calculated drink number
that is less than the set  mate accuracy of the control initiated by the
present point will approach a zero error value in the same  invention may
continue to be determined as a func- manner, but from the opposite
direction.      50  tion of an analyzer which is either downstream in the
The micrometer adjustment calculation of equa-  system or which is
performed in the lab. However, by tion (18) would produce a change in the
setting of the  the application of the present invention into the exist-
valve 72. The setting value for a micrometer-type  ing bottling plant, it
is contemplated that the need for valve is typically expressed in mils over
the total  disposal of already blended beverage which is not length of the
valve movement. Acalibraton factormay  55   made in accordance with the
requirements of the rec- be required to direct the actuator 70 to adjust
the mi-  ipe owner will be eliminated after achieving a consis- 



crometer within the proper proportions. Further, a dif-  tent setting for
the control valve in the proportioner. ferent calibration may be required
to provide a read- 7    13                 EP 0 443 837 B1
14 Claims                                               portion adjustment
is performed by an incremen- tal value for each calculation of the
volumetric 1. A method of proportioning and blending a bever-  flow rate.
age comprising the steps of: (a) providing a flow of water,         5   10.
A method as claimed in claim 7, including the step (b) providing a flow of
beverage syrup,       of correcting the determined density flow rate to (c)
determining the volumetric flow rate of the  a value corresponding to a
density at [err]. water, (d)measuringthemassflowrateofthesyrup,     11. A
method as claimed in claim 10, Including the (e) calculating a volumetric
flow rate for the  10  steps of calculating a ratio of the volumetric flow
syrup as a function of the mass flow determi-  of the water to that of the
syrup, calculating a brix nation, and
value for the blended beverage from the calculat- (f) mixing the water and
syrup flows,          ed ratio and the set and determined values forthe (g)
adjusting the mixed proportion of the water  beverage, and comparing the
calculated brix val- flow to the syrup flow as a function of the cal-  15
ue to the f ixed proportional requirements for the culated and determined
flow values for the     beverage. blended beverage compared to a previously
set value for the beverage.                12. A method as claimed in claim
1, including the steps of calculating a ratio of the volumetric flow 2. A
method as claimed in claim 1, wherein the mass  20  of the water to that of
the syrup, calculating a brix flow rate of the water is measured
simultaneously  value for the blended beverage from the calculat- with the
mass flow rate of the syrup and the volu-  ed ratio and the set values for
the beverage, and metric flow rate determination is made as a cal-
comparing the calculated brix value to the fixed culation of the measured
mass flow.              proportional requirements for the beverage. 25 3.
Amethod as claimed In claim 2, wherein the mass  13. A method as claimed in
claim 12, including the flow rate of the water and the syrup are deter-
steps of calculating the total flow rate and total mined by Coriolis-type
mass flow meters.         flow of the blended beverage; determining the
volumes of [err] input into the blended beverage 4. A method as claimed in
any preceding claim, in-  30  by a carbonator, averaging the calculated
results cluding the step of determining whetherthe syrup  over a fixed
period of time; and calculating a line is sweetened by sugar or a sugar
substitute.     efficiency of the system as a function of total vol- ume
output. 5. A method as claimed in any preceding claim, wherein the
volumetric calculation step includes  35  14. An apparatus for controlling
the proportional calculating the density of the syrup as a function
blending of a beverage comprising: of the standard brix value for the sugar
in the syr-   means for receiving a flow of water, up.
means for receiving a flow of beverage syrup, 6. A method as claimed in
claim 5, wherein the brix  40   means for determining the mass flow rate
value of the blended water and syrup is deter-   of the syrup, mined
according to the following formula:              means for determining the
volumetric flow [err] = (Log [err]/Log (RATIO)) [err]
rate of the syrup as a function of the mass flow where [err] is the Ideal
ratio of the watedsyrup     determination, blend, RATIO is the determined
value of the wa-  45    means for determining the volumetric flow ter/syrup
blend, [err], is the standard brix value  rate of the water, for the ideal
blend, and [err] is a preselected offset   means for adjusting the flow of
water and value for the calculation.                       of the syrup as
a function of the volumetric flow rate determinations, and 7. A method as
claimed in claim 5 or 6, wherein the  50   means for blending the adjusted
flows of volumetric calculation step includes determining  water and syrup.
the density flow rate of the syrup. 15. An apparatus as claimed In claim
14, including 8. A method as claimed in claim 7, wherein the den-  means
for determining the mass flow rate of the sity flow rate of the syrup is
determined by a Cor-  55  water, the means for determining the volumetric 



iolis-type mass flow meter.                      flow rate of thewater
being afunction of the mass flow determination of the water. 9. A method as
clalmed in claim 7, wherein the pro- 8    15                 EP 0 443 837
B1                 16 16. An apparatus as claimed in claim 14 or 15,
(f) Mischen derWasser- und Sirupmengen, wherein the mass flow determining
means in-          (g) Einstellen des Mischungsverhaltnisses dude
Coriolis-type mass flow meters.                 des Wasserzuflusses zum
Sirupzuflul13 als Funktlon der berechneten und bestimmten 17. An apparatus
as claimed in claim 15, including   5   Fiufiwerte fOr das Mischgetrink Im
Vergleich means for calculating a volumetric flow rate for     zu elnrem
Soll-Wert far das Getrank. the water and the syrup as a function of the
mass flow rate and for comparing the ratio of the volu-  2. Verfahren nach
Anspruch 1, bei dem der Massen- metric flow rate of the water to that of
the syrup  durchsatz des Wassers gleichzeitig mit dem to a set ratio value.
10      Massendurchsatzdes Sirups gemessen wird und die Bestimmung des
volumetrischen Durchsat- 18. An apparatus as claimed in any of claims 14 to
zes durch Berechnen des gemessenen Massen- 17, Including means for
calculating the density of  durchsatzes erfolgt. the syrup as a function of
its brix content for the sugar in the syrup.                       15  3.
Verfahren nach Anspruch 2, bel dem der Massen- durchsatz von Wasser und
Sirup durch Massen- 19. An apparatus as claimed in claim 18, wherein the
strommesser des Coriolis-Typs bestimmt wird. density calculating means
determines the brix value of the blended water and syrup according  4.
Verfahren nach einem der vorhergehenden An- to the following formula:
20      sprflche elnchlielich des Schrittes der Festatel- [err]
lung, ob der Sirup durch Zucker oder einen where [err] Is the ideal ratio
of the water/syrup     Zuckerersatz gesaat lst. blend, RATIO is the
determined value of the wa- ter/syrup blend, [err] is the standard brix
value  5. Verfahren nach einem der vorhergehenden An- for the ideal blend,
and [err] is a preselected offset  25  sprflche, bei dem der voiumetrische
Berech- value for the calculation.                         nungsschritt das
Berechnen der Sirupdichte als Funktion des Standard-Brix-Wertes farden im
Si- 20. An apparatus as claimed in claim 18 or 19, includ-  rup enthaltenen
Zucker einschliekt. ing means for determining the actual density of the
syrup and adjusting the density to a value at  30  6. Verfahren nach
Anspruch 5, bel dem der Brix- [err].
Wert des Wasser-Slrup-Gemisches gemAih der foigenden Formel bestimmt wird:
21. An apparatus as claimed in any of claims 18 to     DNd = (Log (RJLog
(RATIO)) . DNw. + Bofb 20, wherein the volumetric flow rate calculating
wobel PR das idealse Verhaltnis der Wasser/Sirup- means operates as a
function of the density of  35  Mischung, RATIO der bestimmte Wert der Was-
the syrup.                                        ser/Sirup-Mischung, DNw
der Standard-Brix- Wert far die ideale Mischung und Bff ein vorbe- 22. An
apparatus as claimed in any of claims 14 to    stimmter Korrektur-Wert fir
die Berechnung lst. 21, including means for carbonization of the blended
beverage and means for determining the   40  7. Verfahren nach elnem der
AnsprOche 5 oder 8, volumes of [err] input into the blended beverage
bei dem der volumetrische Berrechungsschritt as a function of the
carbonization pressure and   des Bestimmen des DichteDurchsatzes des Si-
temperature.                                      rups einschlielt. 45  8.
Verfahren nach Anspruch 7, bei dem der Dichte- PatentansprOche
Durchsatz des Sirups durch einen Massenstrom- messer des Coriolis-Typs
bestimmt wird. 1. Verfahren zum Proportionieren und Mischen el- nes
Getrankes, das folgende Schritte enthalt   9. Verfahren nach Anspruch 7,
bel dem die Propor- (a) Erzeugen eines Wasserzuflusses,     so
tionseinstellung durch einen Inkrementalen Wert (b) Erzeugen eines
Getrankesirupzuflusses,     far jede Berechung des volumetrischen Durch-
(c) Bestimmen des volumetrischen Durchsat-      satzes durchgefahrt wird.
zes des Wassers, (d) Messen des Massendurchsatzes des Si-    10. Verfahren
nach Anspruch 7, das den Schritt der rups,
ss       Korrektur des bestimmten Dichte-Durchsatzes 



(e) Berechnen eines volumetrischen Durch-       auf einen Wert einschlielt,
der einer Dlchte bei satzes des Sirups ala Funktbon der Massen-      200 C
entspricht. durchsatz-Bestimmung, 9 I      11111111 111111111111111H 1111 *
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11. Verfahren nach Anspruch 10, das die Schritte der  cher die Mittel zum
Bestimmen des Massen- Berechnung elnes Verhaltnisses des volumetr-
durchsatzes Massenstrommesser des Coriolis- schen Wasserzuflusses zu dem
des Sirups, der      Type aufwelsen. Berechnung sines Brix-Wartes fOr das
gemlschte Getrankaus dem emrichneten Verhaltnis und don   s   17.
Vorrichtung nach Anspruch 15, die Mittei zum Be- vorgegebenen und
bestimmten Werten fOr des         rechnen elnes volumetrischen Durcheatzes
fir Getrank und des Vergleichs des berechneten        Wasser und Sirup als
Funktion des Massmn- Brix-Wertes mit din festatehenden Proportional-
durchsatzes und zum Verglelchen des Verhalt- Erforderniseen fOr dis Getrank
slnschilaiit       nisses des volumetrischen Durchsatzes des 10
Wassers und dem des Sirups mit elnem Soll- 12. Verfahren nach Anspruch 1,
das die Schritte der   VerhAltniswert aufweist. Berechnung elnes
VerhAltnisses des volumetri- schen Wasserzuflusses zu der des Sirups, der
1. Vorrichtung nach einem der AnsprOche 14 - 17, Berechnung elnes
Brix-Wertes furdas gemischte     die Mittel zum Berechnen der Dichtb des
Sirups Getrank aus dem berechnebtn VerhAltnls und   is   als Funktlonselnes
Brix-GehaltsifOrden Zucker den vorgegebenen Werten fOr des Getrink und
im Sirup aufwelst. des Vergleichs des berechneten Brix-Wirtes mit den
featehenden Proportlonal-ErfbrdernissenfOr  19. Vorrichtung nach Anspruch
18, bel welcher dis das Gitrank einschileSt.                          die
Dichte berechnende Mittel den Brix-Wert von 20      gemischtem wasser und
Sirup gemal folgender fi  13. Verfahren nach Anspruch 12, des die Schrittb
der   Formel bestimmt: Berechnung des Gesamtdurchsatzes und des
DNw = (Log (Ri)/Log (RATIO)) . DNwd + Bam Gesamtfluses des Mlschgetrankes,
des Bestim-      wobel R das Ideale Verhiltnis derWasser/Slrup- mens der
Voiumina der COrEingabe In des           Mischung, RATIO der bestlmmrt Wert
der Was- Mischgetrank durch elnen Carbonisierer, der  25
ser/Slrup-Mlechung, DNw der Standard-Brix- Durchschnitteblldung der
berechneten Ergebnis-    Wert fOr die ideale Mischung und Bff ein vorbe- se
Ober einen festgiolgtin Zeitabschnitt und der  stimmter Korrekturwert fOr
die Berechnung lst. Berechnung sines Leiltungswirkungsgrades des Systems
als Funktion des Gesamt-Volumenaus-    20. Vorrichtung nach Anspruch 18
oder 19, die Mittel stofes elnschlebt                         30       zum
Bestimmen der tateachlichen Dlchte des Si- rups und zum Elnstellen der
Dlchtb auf einen 14. Vorrichtung zum PrOfen der proportionalen Ml-     Wert
bel 200 C aufweist. schung sines Getrankes enthaltind: Mittel zum Erzeugen
sines Wasserzuflus-  21. Vorrichtung nach einem der AnsprOche 18 - 20, see,
35       be! welcher des Rechenmittel fOr den volumetri- Mittbl zum
Erzeugen sines Getrankesi-        schen Durchsatz als Funktion der Dichtb
des Si- rupzuflusses,                                     rups arbeitet.
Mittel zum Bestimmen des Massendurch- satzes des Sirups,
22. Vorrichtung nach einem der AnsprLiche 14 - 21, Mittel zum  Bestimmen
des volumetri-  4o     die Miltel zum Carbonisieren des Mischgetran- schen
Durchsatzes des Sirups als Funktion der     kes und Mittel zur Bestimmung
der Volumina der Massendurchsatz-Bestimmung,
C02-Eingabe in dis Mischgetrink als Funktion Mittel zum  Bestimmen des
volumetri-         des Kohlensauredrucks und der Temperatur auf- schen
Durchsatzes des Wassers,                    weist. Mittel zum Einstillen
der Wasser- und Sl-  45 rupzuflOsse als Funktion der bestimmtbn volu-
metrischen Durchsatze und                      Revendicatlons Mittil zum
Mischen der eingestillten Was- ser- und Slrup-Zuflflsse.
1. Prochdhde dosageetdi m6lange d'une boisson, 50      comprenant les
6tapes consistent A: 15. Vorrichtung nachAnspruch 14, die Mittel zum Be-
(a) fournir un d6bit d'eau, stimmen des Massendurchsatzes des Wassers
(b) fournir un debit de sirop pour boisson, 



aufweist, wobel die Mittil zum Bestimmen des         (c) dhterminer le
d6bit volum6trique de liau, volurmetrischen Durchsatzes des Wassers elne
(d) mesurer le debit de masse du sirop, Funktion des ermittelten
Massendurcheatzes  S5       (a) calculer un debit volum6trique pour le si-
des Wassers sind.                                    rop en fonction de la
d6termination du debitde masse, et 16 Vorrichtung nach Anspruch 14 oder 15,
be! wel-       (f) m6langer lIe d6bits d'eau et de sirop, 10 I!IIJIIj 11111
11111 111111    19                 EP 0 443 837 B1                20 (g)
rigler la proportion de milange du dibit  11. Procide solon la
revendication 10, caracteise en d'eau au dibit de sirop on fonction des va-
co qu'illcomprend lees tapes consistant A calculer leurs de debit calculies
et ditermineos pour   un rapport du debit volumetrique de l'eau A celul la
bolson melangie, comparativement A une     du sirop, a calculer une valour
de Brix pour la valeur prialablement riglie pour la boisson.   5  boisson
melangee A partir du rapport calculi et des valours riglies et detormineos
pour la bol- 2. Procid6 solon la revendication 1, caracterise en  son, et A
comparer la valeur de Brix calculee aux ce quo le debit de masse de l'eau
est mesuri      exigences de proportions fixies pour la boisson. exactement
en meme temps quo le d6bit de mas- se du sirop, et on ce quo la
ditermination du dibit  10  12. Procide solon la revendication 1,
caractirise en volumitrique est effectuee sous la forme d'un     ce qu'il
comprend lese tapoes consistant A calculer calcul du debit de masse mesuri.
un rapport du dibit volumetrique de l'eau A celul du sirop, A calculer une
valeur de Brix pour la 3. Procidi solon la revendication 2, caracterisi en
boisson melangeo A partir du rapport calculI et ce quo los d6bits de masse
de l'eau et du slrop   1s  des valeurs de reglage pour la boisson, et A
sont ditermines par des debitmetres de masse      comparer la valour de
Brix calculie avec les exi- du type Corioli.
gences de proportions pour la boisson. 4. Proceid selon l'une quolconque
des revendica-  13. Procede solon la revendicatlon 12, caractiris oen tions
pricedentes, caractirsis  en co qu'll  20   00 qu'll comprond les itapos
consistantA calculer comprend l'itape consistent A diterminer silesi-  Is
d6bit total et l'coulement total de la boisson rop est adoucl par du sucre
ou par un prodult de  melangie ; a deitrminer les volumes de CO2 in-
substitution du sucre.                           troduits dons la bolsson
m6langee par un gazei- ficatbur; a former la moyonne des risultats cal- 5.
Proidi solon l'uno quelconque des revendica-  25  culia sur une peiiode de
temps fixie; et a calcu- trions pricidentos, caractirisi en ce q4eo '6tope
lor un rendement de serie du systeme on fonction de calcul volumetrique
comprend le calcul de la   du volume de sortie total. densiti du sirop en
fonction d'une valeur de Brix standard pour le sucre dans le sirop.
14. Appareil pour commander Is milange dosi d'une 90      boisson,
comprenant: 6. Procidi solon la revendhcatlon 5, caractires en      - des
moyens pour recevoir un dibit d'eau, ce quo la valour de Brix de l'eau et
du sirop mi-    - des moyens pour recevoir un dibit de sirop langis, est
ditorminie par la formule sulvantb:       pour boisson, DNC, = (Log (R)/Log
(RATIO)) . DNw + Bof            - des moyens pour deitrminer Is dibit de
dans laquelle PI est le rapport idial du mi-  35  masse du sirop, lange
eau/sirop, RATIO est la valeur diterminie      - des moyens pour diterminer
le dibit volu- du milange eau/sirop, DNw est la valour de Brix
mitrique du sirop en fonction de la ditermi- standard pour Is milange
idial, et Boestune va-       nation du dibit de masse, leur de dicalage
prisilectionnie pour Is calcul.     - des moyens pour diterminer le dibit
volu- 40          mitrique de l'eau, 7. Procidi solon la revendication 5 ou
8, caractiri-    - des moyens pour rigler le dibit de l'eau et si en ce quo
'itape de calcul volumitrique            le dbit du sirop en fonction des
ditermina- comprend la deitrmination du dibitde densiti du       tions de
dibit volumitrique, at sirop.
- des moyens pour milanger les dibits ri- 4C          gles d'eau et de
sirop. 8. Procidi solon la revendication 7, caractirisi en ce quo le dibit
de densiti du sirop est ditermini  15. Appareil solon la revendication 14,
caractirisi en par un dibitmetre de masse du type Coriolls.      co qu'il
comprend des moyens pourditerminer le dibit de masse de l'eau, les moyens
pour diebr- 9. Procidi solon la revendhcatlon 7, caracterisi en   50  miner
le dibit volumitrique de l'eau itant fonc- ce quo le riglage de proportion
est effectui par  tion de la deitrmination de l'iooulement de mas- 



une valour d'augmentatlon pour chaque calcul du   so de l'eau. dibit
volumitrique. 16. Apparell selon la revendicatlon 14 ou 15, carac- 10.
Procidi selon la revendlcation 7, caractirisi en  C5  tirisi en ce quo les
moyons de ditermination de ce qu'il comprend l'iape consistent A coriger le
dibit de masse comprennent des dibitmitres de dibit de densiti ditermini
pour l'amener A une    masse du type Coriolis. valour correspondant A une
densiti a 200C. 11             -- t tlil Illil11111 1110 11 IIU1    21
EP 0 443 837 B1                22 17. Appareil selon la revendication 15,
caracterb en coe qu'il comprend des moyens pour calculer un
debitvolum6trique de l'eau at du sirop en fonction du d6but de masse, et
pour comparer A une va- lour de rapport r6gl6e, le rapport du d6bltvolum6-
6 trique de l'eau a celul du sirop. 18. Apparell selon l'une quelconque des
revendica- tions 14 A 17, caract6ris6 on co qu'll comprend des moyens pour
calculer la densit6 du sirop en   10 fonctlon de sa toneur de Brix en sucre
dane le si- rop. 19. Appareil selon la revendicatlon 18, caractrise on ce
que les moyens de calcul de densit6 d6termi-  15 nent la valour de Brix de
l'eau et du slrop melan- ges, par la formulo sulvante: DNod = (Log (Rd/Log
(RATIO)) . DNw| + Bo dans laqudlle R eat le rapport IdWal du me- lange
eau/sirop, RATIO est la valour dteorminee  20 du melange eau/sirop, DN, oet
la valeur de Brix standard pour le melange Ideal, et Bff est une va- lour
de decalage preseiectionnee pour le calcul. 20. Appareil selon la
revendicatlon 18 ou 19, carac-  25 terise en ce qu'il comprend des moyens
pour de- torminer la densiti rielle du sirop at pour rigler cotta densite a
une valeur correspondant a 20C. 21. Apparell selon l'une quelconque des
revendlca-  30 tions 18 A 20, caracterise on co quo les moyens de calcul du
debit volumetriquo fonctionnent comma une fonction de la densite du sirop.
22. Appareil selon l'une quelconque des revendica-  35 tions 14 A 21,
caractirise on co qu'il comprend des moyens pour gazilfler la boisson
melangee, et des moyons pour deitrminer les volumes de CO2 introduits dans
la bolsson melangee, en fonction de la presslon et de la tbmperature de
40 gazeification. 45 50 55 12 IIIIjI 11111 1 11111111111    


