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Patented Mar. 25, 1941 

UNITED STATES 

2,236,419 

PATENT OFFICE 
2,236,419 

APPARATUS FOR TREATING SUGAR JUICES 
Henry A. Benning, Ogden, Utah 

Application September 16, 1939, Serial No. 295,177 
1 Claims. 

This invention relates to the manufacture of 
sugar from beet juices and, more particularly, to 
that phase of the Sugar making process known 
as carbonation wherein the raw beet juices are 
Subjected to treatment with lime and a carbon 
dioxide bearing gas for the precipitation into in 
soluble form of various impurities contained in 
the raw juices, which are then subsequently 
separated from the carbonated juices. 

Specifically, the invention embraces a novel 
apparatus wherein the carbonation operation 
may be conveniently carried out, and which is 
of particular utility and advantage in the prac 
tice of the widely used continuous carbonation 
process as exemplified in the United States Pat 
ent to Arthur W. Bull, No. 1,755,165. 

In the normal commercial application of that 
process some six to eight parts of unseparated 
carbonation reaction products are recirculated to 
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be mixed with one part of raw beet juice being 
introduced into the system. The resulting mix 
ture, after thorough mixing, is subjected to the 
chemical action of milk-of-line and a carbon di 
oxide containing gas. Manifestly, two ZOnes of 
action are involved, the first of which comprises 
a mixing zone, while the second may be desig 
nated as a gassing or primary reaction Zone. 
Heretofore it has always been customary to emi 
ploy separate tanks or apparatus for each of 
these zones, thus requiring considerable Space for 
positioning of the apparatus and involving rela 
tively large expense for initial installation. 

It is a prime object of the present invention to 
provide a novel apparatus for the continuous 
carbonation of beet juices wherein both of the 
above mentioned Zone actions are effected within 
a single unit, thus effecting material savings in 
apparatus expense, Space required for installa 
tion, and loss of heat from radiating surfaces. 
Another object is to provide a carbonation ap 

paratus having improved means for effecting a 
thorough and complete mixing of the recircu 
lated carbonated juice and the raw juice, all 
without the use of moving parts. 
Another object is to provide, in a carbonation 

apparatus, an improved arrangement of gas sup 
pling means for insuring a more thorough dis 
tribution of gas throughout the contents of the 
gassing Zone, thus eliminating or minimizing 
localized over-carbonation of the juices. 
A further object of the invention is to provide 

for a more uniform distribution of the previous 
ly mixed raw juice and recirculated carbonated 
juice into the carbonation zone, thus insuring 

(C. 127-12) 
against isolated, stagnant areas in the carbonat 
ing ZOne. 

Still another object is to provide, in a carbo 
nation apparatus, an improved means for dis 
tributing a continuous feed of milk-of-lime, or 
its equivalent saccharate milk, into the feed of 
mixed juices entering the carbonation Zone. 
With these and other objects in view, the in 

vention consists in the construction and novel 
combination and arrangement of parts herein 
after fully described, illustrated in the accom 
panying drawings, and set forth in the claims 
hereto appended, it being understood that vari 

... ouS changes in the form, proportion and minor 
details of construction, within the scope of the 
claims, may be resorted to without departing 
from the spirit of the invention or sacrificing 
any of the advantages thereof. 
In the dra WingS: - 
Figure I is a side elevation, partly in section, 

of an apparatus for the continuous liming and 
carbonation of beet juices embodying the fea 
tures of the present invention. 

Figure 2 is a vertical section through the ap 
paratus of Figure 1, Somewhat enlarged. 

Figure 3 is a horizontal sectional view of the 
apparatus taken approximately on the line 3-3 
of Figure 2. 

Figure 4 is an enlarged fragmentary perspec 
tive view illustrating a detail of the invention. 

Figure 5 is a detailed sectional view taken on 
the line 5-5 of Figure 3. 

Figure 6 is an enlarged fragmentary sectional 
view of the apparatus taken approximately on 
the line 6-6 of Figure 2. 

Figure 7 is a hoizontal Section taken on the 
line 7-7 of Figure 2, 

Figure 8 is a detailed section taken on the 
8-8 of Figure 6, and 

Figure 9 is a detailed section taken on the 
line 9-9 of Figure 6. 

In the manufacture of sugar from beets, as 
hereinbefore indicated, one of the primary op 
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erations is that known as carbonation, wherein . 
the raw juices extracted from the beets are 
treated With line and carbon dioxide for the 
precipitation of impurities. This operation is 
most efficiently performed by a continuous pro 
cedure, such as described in the Bull Patent No. 
1,755,165, wherein quantities of previously limed 
and carbonated juices, bearing insoluble precipi 
tate, are returned to be mixed with raw untreat 
ed juices entering the system, the resulting mix 
ture thereafter being limed and carbonated. 
Apparatus embodying the features of the pres 
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2 
ent invention, as hereinbefore mentioned, is aimed 
at performing the separate acts of mixing the 
recirculated reaction product with the raw juices 
and liming and carbonating in a single compact 
unit. The apparatus also possesses other fea 
tures of novelty which materially enhance and 
improve the efficiency of this particular stage 
of sugar making process. 

0. 

15 

20 

In general the apparatus is embodied in a single 
unit wherein the mixing Zone and the carbonat 
ing zone are concentrically arranged. Specifically 
the carbonating zone comprises a vertical tank 
surrounded by an integral annular section which 
provides the mixing zone. Suitable means are 
provided in the mixing zone for assuring a thor 
ough and homogeneous mixing of the raw juices 
and the recirculated reaction product, 3nd suit 
able means are provided in the carbonation Zone 
for introducing milk-of-lime or saccharate milk 
as well as a continuous supply of a carbon dioxide 
bearing gas, which latter is thoroughly and even 
ly distributed to the contents of this zone. Means 
are also provided for effecting a recirculation to 
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the mixing zone of reaction products from the 
carbonation zone as well as means for permitting 
a continuous discharge from the carbonation Zone 
of a suitable quantity of the reaction product for 
further processing in a known manner. 

Referring to the drawings in detail, and par 
ticularly Figures 1 and 2 thereof, reference nu 
meral fo designates a cylindrical upright tank 
forming the liming and carbonation Zone, the 
tank being provided with a top in the form of 
a truncated cone as well as a similarly shaped 
bottom 2. The top f is preferably provided 
with a stack or vent pipe 3 for the venting of 
spent gases which have passed through the con 
tents of the tank O. Tank O may be provided 
with a number of brackets 4 spaced about its 
periphery for supporting the apparatus upon a 
suitable foundation such as the beams 5. 
The mixing zone of the device is embodied in 

an annular chamber or bustle 6 surrounding the 
tank O and preferably extending from adjacent 
its top a distance approximately half-way to the 
bottom of the tank. For a purpose to be present 
ly described the mixing chamber 6 is divided into 
a plurality of superposed sections, herein shown 
as three, by annular partitions 7 and 8, thus 
forming separate annular sections A, B and C 
within the mixing Zone. These sections are in 
communication with one another through aper 
tures 9 in the partitions T and 8, the form, ar 
rangement and effect of which will be dwelt upon 
hereinafter. 
The upper section A of the mixing zone acts as 

a manifold and supplies the liquid mixture to 
the interior of the carbonation tank ?o through 
the annularly arranged ports or openings 20. 
Around the inner periphery of the tank 0 and 
positioned a short distance below the ports 20 
is an annular shelf 2 upon which the liquid en 
tering through the ports flows to thence cascade 
into the tank O. 

For supplying milk-of-lime or saccharate milk 
to the contents of tank othere is provided a lime 
feedwell in the form of a cylindrical cup 22 which 
is Supported as shown by suitable rigid troughs or 
launders herein exemplified by angle irons 23 
which are welded or otherwise attached to the 
shelf 2 and which are similarly attached to the 
feedwell 22 but in communication with the in 
terior thereof as indicated by the ports 24. A 
pipe 25 is arranged to conduct the lime into the 
feedwell 22 from whence it can flow by means of 
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fthe launders 23 to the shelf 2 and thus mix with 
the liquid splashing upon the shelf through the 
ports 20. -- 

For supplying and distributing a CO2 bearing 
gas to the contents of the tank 0, there is pro 
vided an assembly comprising a vertical central 
tube or core 26 of relatively large diameter con 
nected with a supply pipe 27 which furnishes a 
continuous supply of gas to the core 26. Extend 
ing radially from the core are a plurality, pref 
erably four, of distributor pipes 28 which com 
municate, by means of suitable elbows 29, with 
gas distributors generally indicated at 30. 
As seen in detail in Figs, 8 and 9, these gas 

distributors are annularly disposed and are in the 
form of inverted U's or channels open at the 
bottom. Internally thereof the distributors are 
provided with transverse horizontal partitions 3 
for the purpose of forming the annular manifold 
spaces 3 a. Each partition 3 is provided with 
a series of aligned slots 32, whereby the gas sup 
plied via the distributing pipes 28 and elbows 29 
may escape from the manifold portion 3a of the 
distributors 30 and thence downwardly and out 
wardly into the contents of the tank. By this 
arrangement it is assured that a proper gas pres 
sure will be maintained in the distributing system 
and the liquid contents of the tank prevented 
from backing up into the gas supply system. In 
addition, a plurality of vertical partitions or baf 
fles 32a may be utilized in the distributors 30 to 
divide the same into sectors. By this expedient 
gas is prevented from Surging to a high point in 
the annular distributor should the same be not 
absolutely level. The lower edge of each down 
Wardly projecting side of the distributors 30 is 
Serrated or toothed as indicated at 33. These 
Serrations, past which the gas must flow on its 
course into the contents of the tank, tend to pro 
mote the separation of the gas into bubbles of 
a desirable Small size and assist in the uniform 
distribution or influx of the gas into the contents 
of the tank. 
While two of the annular distributors 30 have 

been shown in the drawings, it is obvious that any 
desired number may be used. In addition it is 
convenient to provide a somewhat similar dis 
tributor adjacent to and attached to the central 
tube 26, this distributor taking the form of a cy 
indrical baffle 34 closed at the top and attached 
to the central tube as at 35. Suitable ports.or 
openings 36 in the wall of the central tube pro 
vide means for the flow of gas into the annular 
space provided by the baffle 34, whence it passes 
downwardly and around the lower Serrated edge 
of the baffle. A similar downwardly depending 
baffle 37 may be provided adjacent the inside Wall 
of the tank 0, this baffle being closed at the top 
and joined to the tank wall as indicated at 38. 
Gas may be supplied into the space between the 
baffle 37 and the side wall of the tank through 
means of a suitable elbow or connecting pipe 39 
leading from a distributing pipe 28 and com 
municating through the baffle 37. The lower edge 
of this baffle may, of course, be serrated for the 
purpose hereinbefore mentioned. Obviously each 
of these gassing means may be provided with 
vertical partitions for dividing them into sectors 
in the manner previously described. 

It is generally preferable to provide down 
Wardly extending annular baffles 40 between each 
of the gas distributors just described. These 
baffles prevent coalescing of the gas and prevent 
its spreading horizontally. 
There are also provided the upwardly extend 
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2,286,419 3 
ing annular baffles 4 which extend upwardly for uid within the mixing Zone. The liquid mixture 
a considerable distance from approximately the 
central portion of each of the distributors 30. 
These baffles 4 perform at least two desirable 
functions. They prevent the coalescence of gas 
bubbles, which action causes the formation of 
large bubbles and a lack of uniformity of condi 
tions in the Zone. They also prevent, to an ap 
preciable degree, swirling or rolling of the entire 
content of the gassing zone, which action likewise 
results in lack of uniformity and homogeneity in 
the ZOne. 
The central supply tube 26 is, of course, closed 

at the bottom as at 42. This tube may conven 
iently support a conical shroud and hood 43, 
which flares outwardly or downwardly to a point 
sufficiently near the conical bottom 2 of the 
tank to provide a narrow annular space 44 
through which the carbonated juice must pass 
before being withdrawn from the tank. This af 
fords a throttling feature which tends to produce: 
a uniform flow downwardly through the gassing 
zone. Furthermore, it assures the prevalence of 
relatively quiescent conditions in the liquid be 
neath the hood 43 which allows and promotes the 
separation of entrained gas bubbles, which will 
rise and return upwardly to the gassing Zone 
through the ports 45 provided for that purpose. 
The end product or effluent of the apparatus, 

comprising carbonated juice for further process 
ing in known manner, is allowed to continuously 
pass from the zone beneath the hood 43 by means 
of the effluent pipe 46 which rises Outside of the 
tank and terminates in a barometric leg 4 with 
in a cylinder or effluent receiving receptacle 8 
which may be supported upon the outside of the 
mixing chamber 6. The overflow cylinder 48 
may be provided with a vent 49 for venting any 
gas that may have been carried Over into the ef 
fluent cylinder and is also provided with a dis 
charge pipe 50 through which the product may 
pass to a further processing station. 
The material for recirculation to the mixing 

zone 6 is withdrawn from the tank at the Very 
lowermost part thereof, through an appropriate 
opening in the conical bottom 2. For this pur 
pose an elbow 5 connects the conical bottom 
with an appropriate pump 52 whose discharge is 
connected by means of a pipe Section 53 with a 
standpipe or riser 54. A branch pipe 55 may 
lead from the pipe 53 and communicate through 
valve 56 With the effluent discharge pipe 50. The 
valve 56 is normally maintained closed so that 
the material acted upon by the pump 52 is forced 
upwardly through the riser 54. If, however, it is 
desired at any time to entirely empty the tank 
O, valve 56 may be opened, permitting the entire 

tank contents to be pumped out through the ef 
fluent discharge 50. 
Communicating with the riser 54 is the new 

feed supply pipe 57 through which the new feed 
or raw beet juice is supplied to the apparatus. 
As previously indicated, the proportion of the 
new feed entering through the pipe 5 to the car 
bonated juice being recirculated by the pump 52, 
is of the order of about 1 to 8. The raw juice, of 
course, begins to mingle with the juice being 
pumped upwardly through the riser 54 and the 
mixing of the two is initiated within the riser. 
The latter communicates with the annular mix 
ing chamber 6 through the bottom thereof and 
terminates in an elbow or bent portion at 58, so 
that the mixture is discharged into the mixing 
zone in a relatively horizontal direction so as to 
impart a swirling or helical flow path to the liq 

flowing around and upwardly through the mixing 
chamber passes through the openings 9 in the 
partitions f and 8 and eventually reaches the 
upper Compartment A as a thorough and homo 
geneous mixture from whence it passes into the 
liming and carbonation zone through the ports 20 
as previously mentioned. 
The partitions 7 and 8 and the manner in 

which the Openings 9 are provided and arranged 
constitute novel and important features of the 
invention. Preferably the openings 9 are pro 
vided by punching out portions of the respective 
partitions while leaving the punched out sections 
joined to the partitions at one edge so as to form 
the flaps or lips 59. These flaps are adjusted 
at an acute angle to the upper faces of the parti 
tions so as to deflect the liquid rising upwardly 
through the openings 9 and continue the guid 
ance of the flow of the liquid in a relatively hori 
Zontal and circular direction. In order to main 
tain the pressure relatively constant and the 
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liquid flow as even as possible, suitable arrange 
ment is made for having the openings 9 pro 
gressively increase in size in each direction from 
adjacent the point of discharge of the terminus 
58 of the riser. As shown in Fig. 3, the area of 
the punched out sections 59 progressively in 
creases in size in two directions around the 
periphery. It would also be feasible to make the 
flaps 59 and openings 9 all of the same size and 
adjust the flaps at progressively increasing angles 
with respect to the partitions, thus achieving the 
Same effect of varying the size of the openings 
through which the liquid passes. The continu 
Ous helical swirl maintained in the mixture pass 
ing through the mixing compartment 6, and 
the relatively small openings 9 through which 
the material passes, and the baffling and inter 
cepting effect of the flaps. 59 all cooperate to 
achieve a thorough and complete mixing of the 
recirculated reaction product and the raw juice 
fed in through the pipe 57. Thus there is deliv 
ered to the liming and carbonation zone 0, 
through the ports 20, a thorough and homo 
geneous mixture, all effected without the use of 
any mechanical agitation or moving parts. 

in operation, raw beet juice is introduced into 
the recirculation line or riser 54 and passes with 
the recirculated unseparated reaction products, 
pumped from the bottom of the tank 10 by the 
pump 52, into the mixing Zone 6. As previously 
indicated, the risers should be arranged to intro 
duce the mixture into the annular section 'C' 
in a tangential manner SO as to induce a circular 
motion in the contents thereof. Obviously the 
flow of juice mixture is generally upward through 
the mixing chamber f6 through the baffled ports 
19 provided in the partitions 7 and 8 for main 
taining the coincidental circulatory motion. The 
juice passes from the mixing Zone through the 
ports 20, which are arranged to provide a uniform 
distribution of the mixed products around the 
peripheral wall bounding the carbonation zone 
0. As the juice appears through these ports it 

falls upon the annular plate 2, flows across this 
plate and drops from the edge of the same into 
the carbonation zone. Milk of lime or its equiva 
lent, saccharate milk, continuously flows from 
the supply well 22 through the launders 23 and 
is thoroughly dispersed in and mixed with the 
mixture entering the carbonation Zone as it flows 
across the shelf 2 in a relatively thin film. 
Gas is introduced through the gas Supply pipe 
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4. 
2 into the central core 26 and thus escapes into 
the contents of the tank via the serrated dis 
tributors 30, 34 and 37, and rises through the 
contents of the tank, the unabsorbed products 
escaping through the vent 3 at the top of the 
tank. The rate of gas introduction, as well as 
that of milk of lime introduction, may be con 
trolled through manually operated valves or any 
other suitable means. The function of the Ser 
rated gas distributors is to separate the so intro 
duced gas into bubbles of desirable size, the CO2 
from which will be adsorbed as they rise through 
the liquid within the tank. As previously men 
tioned, the upstanding cylindrical baffles 4 pre 
vent coalescence of gas bubbles and minimize 
swirling or rolling of the entire content of the 
gassing zone, both of which actions result in lack 
of uniformity and homogeneity in the gassing 
zone, which in turn yields effluent with undesira 
ble characteristics. 
These details found in and surrounding the 

carbonation zone are all directed toward one 
end-the maintenance of a high degree of uni 
formity and homogeneity within said zone 
which condition avoids, to a large degree, local 
ized over-carbonation, the incidental by-passing 
through and from the zone of quantitles of 
untreated, admixed juices, and by so doing pro 
duces a reaction product of more uniform char 
acteristics than has heretofore been available. 
This latter especially manifests itself in terms 
of reduced lime-salts content and uniform alka 
inity of said reaction products. 
The flow of the liquid mixture in the tank is, 

of course, generally downward, while that of the 
gas upward through the downwardly flowing 
liquid. As previously mentioned, the downward 
flow is throttled at the passage 44 so that rela 
tively quiescent conditions prevail under and 
beneath the hood 43. It is within the space con 
fined by this hood that the final effluent of the 
apparatus is withdrawn. There is thus provided 
the efiuent pipe 46 through which the carbonated 
liquid, containing but little unabsorbed gas, is 
allowed to pass, by virtue of the hydraulic pres 
sure existing within the tank 0. The pipe 46 
constitutes a barometric leg and terminates in 
an open upper end within the level control box 
or cylinder 48. The hydraulic leg is, of course, 
adjustable by being formed of a plurality of 
readily detachable and removable sections 6, 
62 and 63. 
Thus the height of the upper end of the leg, at 

which point the liquid discharges, may be ad 
justed at any desired level. This hydraulic leg 
is utilized to balance the contents of the tank 0 
and thus maintain a relatively constant liquid 
level therein. Since the liquid within the tank 
0 and above the gas distributors is thoroughly 

saturated with a light gas, whereas the liquid ris 
ing through the barometric leg and overflowing 
into the cylinder 48 contains practically no gas, 
the latter liquid is considerably higher in Specific 
gravity than the contents of the tank 10. Thus, 
the discharge level of the barometic leg will 
balance the contents of the tank ?o at a rela 
tively higher level as clearly indicated in Fig. 1. 
For best operation it is desired to maintain the 
liquid level in the tank at a point somewhat 
below the shelf 2 in order that the liquid enter 
ing the carbonation zone may cascade thereinto 
from the said shelf. If the ports 20 were sub 
merged the influx of liquid from the mixing 
zone would be less constant and less evenly dis 

2,236,419 
tributed, which would result in localized Over 
carbonation. Thus, knowing the respective 
specific gravities of the two liquids, it is mani 
festly a relatively simple matter to adjust the 
upper end of the barometric leg at a discharge 
level that will balance the contents of the tank 
O at a desired level below the shelf 2. With 

this adjustment made, and the rate of recircula 
tion and of new feed maintained fairly con 
stant, the apparatus will remain in balance and 
operate practically automatically with a mini 
mum of operative attention and regulation. In 
most instances it is practicable to adjust the 
barometric leg so that it balances the contents 
of the tank to by visual observation. Likewise 
the said adjustment may be varied from time to 
time as changes in operating conditions or char 
acteristics of the feed of liquid or gas cause sub-. 
stantial fluctuations of the specific gravity in 
the gassing ZOne. 

clain: 
1. Apparatus for the continuous liming and 

carbonation of sugar juices comprising a tank for 
holding a mixture of raw juices and previously 
carbonated juice, means for supplying lime and 
means for supplying a CO2 bearing gas to said 
tank, an annular chamber Surrounding said tank 
and constituting a mixing chamber, means for 
transferring previously carbonated juice from 
Said tank to said chamber, means for introducing 
raw juice into said chamber, and means to per 
Eaterial to pass from Said chamber into said 

K, 
2. Apparatus for the continuous liming and 

carbonation of sugar juices comprising a tank 
for holding a mixture of raw juices and previl 
ously carbonated juice, means for supplying lime 
and means for supplying a CO2 bearing gas to 
Said tank, an annular chamber surrounding said 
tank and constituting a mixing chamber, means 
for transferring previously carbonated juice from 
said tank to said chamber, means for introducing 
raw juice into said chamber, means in said cham 
ber for assisting the mixing of said juices, means 
to permit the mixed juices to pass from said 
chamber into said tank, and means for discharg 
ing carbonated juice from the apparatus. 

3. Apparatus for the continuous liming and 
carbonation of sugar juices comprising a tank 
for holding a mixture of raw juices and previ 
Ously carbonated juice, means for supplying lime 
and means for Supplying a CO2 bearing gas to 
said tank, an annular chamber surrounding said 
tank and constituting a mixing chamber, a sub 
stantially horizontal perforate partition in said 
chamber dividing the same into a plurality of 
superposed sections, means for transferring pre 
viously carbonated juice from said tank to said 
chamber, means for introducing raw juice into 
said chamber, said chamber being in communica 
tion with Said tank whereby material may pass 
from the former into the latter, and means for 
discharging carbonated juice from the apparatus. 

4. Apparatus for the continuous carbonation 
of sugar juices comprising a tank for holding a 
mixture of raw juices and previously carbonated 
juice, means for supplying a CO2 bearing gas to 
said tank, an annular chamber surrounding said 
tank and in communication therewith through 
an annularly arranged series of ports in an upper 
portion of said chamber and adapted to permit 
juices to pass from said chamber into said tank, 
means for introducing raw juice into a lower 
portion of said chamber, means for transferring 
previously carbonated juice from said tank to 
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2,236,419 
said chamber, and means for discharging car 
bonated juice from the apparatus. 

5. Apparatus for the continuous liming and 
carbonation of sugar juices comprising a tank 
for holding a mixture of raw juices and previ 
ously carbonated juice, means for supplying a 
CO2 bearing gas to said tank, an annular cham 
ber surrounding said tank and constituting a 
mixing chamber, a substantially horizontal per 
forate partition dividing said chamber into a plu 
rality of Superposed sections, an upper One of 
said sections being in communication with said 
tank through an annularly arranged series of 
ports, a conduit leading from the lower portion 
of said tank and terminating in a substantially 
horizontal discharge portion in a lower One of 
said sections whereby previously carbonated 
juice is conducted to said chamber and intro 
duced thereinto in a substantially circumferential 
flow, means associated with the perforations in 
Said partition for assisting in maintaining the 
circumferential flow as material from a lower of 
Said sections passes through said perforations to 
an upper of Said sections, means for adding raw 
juice to previously carbonated juice conducted to 
said chamber from said tank, means to introduce 
line into the resulting mixture of said juices, and 
means for discharging carbonated juice from the 
apparatus. 

6. Apparatus according to claim 5 wherein 
an annular shelf is provided around the inner 
periphery of Said tank a short distance below 
said annularly arranged series of ports to cause 
the juices to cascade therefrom into said tank, 

7. Apparatus according to claim 5 wherein 
an annular shelf is provided around the inner 
periphery of said tank a short distance below 
said annularly arranged series of ports, and 
wherein means is provided for adding lime to the 
juices as they flow Over said shelf. 

8. Apparatus for the continuous liming and 
carbonation of Sugar juices comprising a tank for 
holding a mixture of raw juices and previously 
carbonated juice, means for supplying lime and 
means for supplying a CO2 bearing gas to said 
tank, an annular chamber surrounding said tank 
and constituting a mixing chamber and in com 
munication with said tank at the upper portion 
thereof through an annularly arranged series of 
ports adapted to permit juices to pass from said 
chamber into said tank, a conduit leading from 

5 
a lower portion of said tank and communicating 
with Said chamber for conducting previously car 
bonated juice from the tank to the chamber 
means for introducing raw juice into said cham 
ber, and means for discharging carbonated juice 
from the apparatus. - 

9. Apparatus for the continuous carbonation 
of sugar juices comprising a tank for holding a 
mixture of raw juices and previously carbonated 
juice, means for supplying lime and means for 
Supplying a CO2 bearing gas to said tank, an 
annular chamber surrounding said tank and con 
stituting a mixing zone, means for transferring 
previously carbonated juice from allower portion of 
said tank to said chamber, means for introducing 
raw juices into said chamber, said chamber being 
in communication with said tank whereby the 
resultant mixture of juices may pass from the 
former into the latter, an effluent receiving recep 
tacle, an effluent conduit leading from a lower 
portion of said tank and terminating within said 
receptacle in upstanding manner, and a conduit 
leading from said receptacle for conducting away 
effluent for further processing. 

10. Apparatus according to claim 9 in which 
the upstanding end of the conduit leading from 
the tank to the effluent receiving receptacle is ad 
justable as to length, thereby constituting a baro 
metric leg to maintain a predetermined liquid 
level within the tank. 

11. Apparatus for continuous liming and car 
bonation of Sugar juices comprising a tank hav 
ing a mixing section and a carbonation section, 
said sections being concentrically arranged with 
respect to one another, means for introducing raw 
sugar juice into a lower portion of Said mixing 
section, said sections being in communication 
with one another whereby material may pass 
from said mixing section into an upper portion of 
said carbonation section, means for Supplying 
lime to an upper portion of Said carbonation 
section, means for supplying a CO2 bearing gas to 
a lower portion of said carbonation section, means 
for withdrawing a quantity of reaction products 
from a lower portion of said carbonation section 
and discharging the same from the apparatus, 
and means for returning another quantity of re 
action products from said carbonation section to 
said mixing section. 

ENRY A. BENNING. 
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