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1. Claims. 
This invention relates to an apparatus and 

proceSS for the treatment of Sugar bearing mate 
rials Such as maSSecuite and magma, and is ap 
plicable, in its principles, to both the crystal 
lizing and the mixing steps in the manufacture 
of Sugar. More particularly, this invention re 
lates to a process and apparatus involving the 
use of rotating coils in a crystalizer or mixer 
for heating or cooling sugar bearing material 
Such as maSSecuite or magma, and including the 
control of temperature modifying effects on the 
material by the coils. 

In prior apparatus revolving coils have been 
used to advantage in heating massecuite and 
in agna, preparatory to centrifugiing. Improve 
rinentS in centrifugals have required this reheat 
ing to be done very rapidly in order to keep the 
centrifugals continually supplied with hot ma 
terial. In the prior forms of revolving heating 
Coils no attention has been paid to the main 
tenance of a temperature differential between 
Slowly moving parts and rapidly moving parts. 
As a consequence the efficiency of the apparatus 
has been limited and the heat transfer has not 
been as efficient nor as even as possible, through 
Out the maSSecuite. 

t is an object of my invention to provide an 
improved process and apparatus for obtaining 
a more even temperature distribution and heat 
transfer Within the parts of a mixer or Sugar 
Crystallizer. 
Another object of my invention is to provide 

improved means for control of the temperature 
of the heat transferring medium and to provide 
control of the aimount of heat transfer in order 
to prevent deleterious effects of excessive heat 
upon the maSSecuite or other Sugar bearing ima 
terial. 
Another object of my invention is to provide 

an improved apparatus, and process of operation 
of apparatus, having rotating coils with a temper 
ature modifying fluid circulating within them for 
use either in a mixer or crystallizer wherein the 
hottest coils are moved at the most rapid rate 
through the mixture being treated and the cooler 
coils will move more slowly, thus maintaining a 
Substantially equal heat-transfer contact be 
tween the temperature modifying means and the 
maSSecuite. In line with this object it is a fur 
ther object of my invention to cause the motion 
of the various parts of the temperature modify 
ing means through the massecuite to be substan 
tially in proportion to the difference in tempera 
ture between the various parts and the masse 
Cuite. 
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A further object of my invention is to pro 
vide automatic control means for accomplishing 
the foregoing objects of my invention. 
Other objects and advantages of my inven 

tion will become apparent as it is described in 
connection with the accompanying dra Wing. 

In the drawing the Single figure ShoWS dia 
grammatically apparatus embodying the princi 
ples of my invention, This apparatus is adapted 
for carrying out my new process of treating 
Sugar bearing materials. 

Referring to the drawing, the Sugar bearing 
material is deposited in a receptacle 8 in the 
Vertical ends of which are bearings 2 and 4 
in which rotates a hollow pipe or shaft 6 hav 
ing a wall or baffle 8 within it near one end, 
dividing the pipe into a short, passage 6a and 
a long passage 60. This hollow shaft may be 
rotated by worm wheel 26 and worm gear 22 from 
any suitable Source of power. Supported upon 
the hollow shaft are coils of pipe 24 and 28, one 
end of the pipe coil being connected with the 
short passage 68 while the other end of the coil 
is connected with the longer passage 80. Coils 
24 and 28 contain one or more convolutions, such 
as 248 and 24b. 
ject to be accomplished by the coils 24 and 26 
Will be hereinafter Imore particularly described. 
The passage 6a is connected by a conduit 28 to 

a valve 3G and pump 32, the pump deriving its 
Supply through a pipe 34 from a tank 36 having 
therein a steam heating coil 38. By operation 
of the pump 32 water or other fluid medium with 
in the tank may be circulated through the sys 
tem and upon leaving the coils 24 and 26 it will 
paSS Out of the passage 8° through a pipe con 
nection ?tå into a chamber 42 containing a metal 
gas-filled thernostatic bellows 44 which is ad 
justable by a hand wheel 66 extending through 
the top Wall of the chamber 42 and engaging with 
the top of the bellows 44. The bottom of the 
bellows is connected with a valve stem rod 48 
extending through the bottom Wall of the cham 
ber 42 and through the top Wall of the valve 
39 and has a head or disc 5 thereon adapted 
to engage with a valve seat 52 within the valve 
3. Thus expansion and contraction of the bel 
lows 44 will cause opening and closing of the 
Valve 3. As the water passes through the chann 
ber 42 it is returned to the tank 36 by a connec 
tion 46. 
The invention finds particular field of use in 

nixers for the massecuite before the massecuite 
is delivered to the centrifugals. When so used 
heating Water will be circulated through the coils 

The particular desigin and ob 
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24 and 26 and cause reheating of the massecuite 
to a proper temperature. The massecuite may 
be heated to any temperature below the satura 
tion point of the particular mixture within the 
mixer Without material loss through redissolv 
ing of the Sugar grains. A usual temperature 
range is between 110° and 120° F. but the reheat 
ing may go as high as 14.0° F. safely under favor 
able conditions. 

It Will be observed that the coils are produced 
by Winding sections of pipe back and forth on 
themselves with the Outer ends connected to the 
hot water entrance passage at 6a and the inner 
end connected to the exit passage 60. As the 
heating water passes through the coils its heat is 
transferred to the massecuite. It is obvious in 
the arrangement shown that if a very large 
amount of hot water were rapidly circulated the 
Whole coil would be at approximately the same 
temperature. If the coil were rotated at a Speed 
sufficient to give most efficient heating to the 
massecuite treated by the outer coils then the 
slower moving inner coils Would cause overheat 
ing of the inner body of massecuite. In this 
connection it should be remembered that masse 
cuite is extremely Wiscous and a very poor heat 
conducting medium, and the heat of the inner hot 
body could not be readily and quickly transferred 
to the remainder of the mass to avoid adverse 
effects on the inner body. To avoid this diffi 
culty the valve 30 is set to require a drop in tem 
perature adequate to prevent overheating by the 
inner slow-moving portions of the coils. 
With the coils 24 and 26 designed as described 

the heating water, in passing through their 
convolutions, Will be hottest in the parts Or Con 
volutions which are farthest from the axis of 
rotation so that the hottest coils will move most 
rapidly through the massecuite. The design also 
includes provision for the water to approach the 
center or axis of the coil as the temperature drops 
and thus the portion of the coil which is moving 
most slowly is of lowest temperature. This has 
a three-fold advantage. First: The relation of 
speed and temperature of the hottest coil can be 
determined so that maximum heat transfer is ac 
complished without danger of caramelization, 
burning or overheating of the Sugar grains. 
Second: It is known that the resistance to motion 
of a hot body from the viscous mass is propor 
tional to the temperature and also that the coils 
furthest from the axis would normally exert the 
most resistance to movement due to Well known 
principles of leverage. Therefore, the high tem 
perature of these coils is of value, both in re 
ducing this resistance and the power required for 
rotation of the coils. Third: The temperature of 
the slower moving inner coils will be lower so 
that the body of massecuite through which they 
move will not be greatly heated while the portion 
of the massecuite through which the hotter outer 
coils move is only slightly heated. Thus the 
tendency is to produce even heat transfer 
throughout the maSSecuite. 
Although in the diagrammatic showing of the 

invention in the drawing only two sets of coils 
are illustrated additional sets may be provided 
as conditions require and any means for Support 
ing them from the central pipe or axis may be 
provided. Or coils similar to those in the patent 
to W. A. Rolston No. 1934,006 may be employed. 
The water at the entrance of the coil may be of 

a temperature of 212° F., or in other words, its 
maximum temperature at normal pressure, or it 
may be slightly lower. An advantage of having 
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the entrance water at the maximum temperature 
or boiling point is that in such case the necessity 
for providing means to control the entrance tem 
perature is eliminated. The temperature of the 
Water leaving the coils will depend upon the tem 
perature of the massecuite and the speed of rota 
tion of the coil and velocity of water moving 
through the coil since the amount of heat trans 
fer is dependent upon the temperature difference 
between the heating coils and the massecuite and 10 
the time of contact. As the massecuite becomes 
heated the exit temperature of the Water Will 
naturally increase. I make use of this fact to 
control the amount of heat transfer and for this 
purpose the thermostatic control of the valve 30 
by the bellows 44 has been provided in position 
where it is responsive to the temperature of the 
exit Water. It will be apparent that as the tem 
perature rises the bellows will move the valve disc 
50 toward its seat and restrict the amount of 
Water passing through the coil, thus restricting 
the amount of heat transfer. The thermostatic 
control also acts as a safety device in case the 
Coil stops rotating, or any other condition occurs 
which would cause overheating of the masse 
cuite. In Such case the exit Water will at Once 
rise in temperature and the valve will auto 
matically move toward closed position and re 
duce the Supply of heat, thus protecting the 
maSSecuite. 
From the foregoing it will be seen that I have 

provided a means for automatically controlling, 
by means of the temperature of the exit water, 
the volume of water passing through the appa 
ratus and thereby controlling the amount of heat 
transfer. And, by the design and temperature 
regulation within the coils, I have provided for 
even and efficient heat transfer. My means for 
automatic control has the advantage that it oper 
ates in proportion to the difference of tempera 
ture between the entrance and exit Water. 
From the foregoing it will be understood that 

the Operation of my apparatus and process con 
templates a Substantial drop in the temperature 
of the heating water as it passes through the coils. 
This is a distinguishing characteristic between 
my invention and prior attempts at reheating 
massecuite in which no provision for either a sub 
Stantial drop in temperature or control of such 
drop or even heat transfer within the masse 
cuite by reason of such drop was made. 
While the invention is particularly applicable 

to a mixer it is also adaptable for use in a crys 
tallizer, in which case the heating coil 38 might 
be a cooling or refrigerating coil and the cooling 
Water could be circulated in the manner indicated 
or in the reverse direction, provided the proper 
arrangement WaS made for directing the Water 
through the pump in the proper manner. Such 
arrangements need not be described for they will 
be apparent to those skilled in the art. 
Many modifications within the scope of my in 

vention Will Occur to those skilled in the art. 
Therefore I do not limit myself to the specific 
form of the invention illustrated and described. 
I claim: 
1. Apparatus for stirring and producing tem 

perature modifying effects in treatment of Sugar 
bearing materials comprising a receptacle for 
the material, a stirring device moving Within said 
receptacle having a temperature controlling fluid 
foWing through it, said stirring device having 
the portions which move most rapidly carrying 
the fluid when at high temperature and the por 
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its temperature is reduced, means for controlling 
the heat transfer between the material and Said 
fiuid by regulating the flow of the fluid through 
said stirring device, said means being respon 
sive to temperature variation of the fluid Which 
has been in heat exchanging relation to the 
material being stirred. 

2. Apparatus for heat treatment of Sugar bear 
ing materials comprising a receptacle for the 
material, a stirring device moving within said 
receptacle having a temperature controlling fluid 
fiowing through it, said stirring device having 
the portions which move most rapidly carrying 
the fluid when at high temperature and the por 
tions which move slower carrying the fluid when 
its temperature is reduced, means for controlling 
the heat transfer to the material by regulating . 
the flow of the fluid through said stirring device, 
said means comprising a thermostatic device re 
sponsive to temperature variation of the fluid at 
the exit, said controlling means acting to stop the 
fluid flow through the stirring device When the 
heat transfer reaches a predetermined minimum. 

3. Apparatus for heat treatment of Sugar bear 
ing materials comprising a receptacle for the 
material, a stirring device moving Within Said 
receptacle and having a temperature Controlling 
fluid flowing through it, said stirring device hav 
ing the portions thereof more closely connected 
to the fluid entrance in position for rapid move 
inent and having the portions thereof more 
closely connected to the exit in position for leSS 
rapid movement, said stirrer being constructed 
and arranged so that the temperature differences 
between the various parts thereof are substan 
tially in proportion to their different rates of 
linear motion, means to deliver fluid to said stir 
rer at substantially constant entrance tempera 
ture, and means operating automatically in re 
sponse to the temperature of fluid which has been 
in heat transferring relation to the material be 
ing Stirred to regulate the fiOW of fluid through 
the stirrer to maintain the temperature at the 
exit at an approximately constant temperature 
below the entrance temperature. 

4. Apparatus for heat treatment of sugar bear 
ing materials comprising a receptacle for the 
material, a stirring device moving within said re 
Ceptacle and having a temperature controlling 
fluid flowing through it, said stirring device hav 
ing the portions thereof which are more nearly 
Connected to the fluid entrance in position for 
rapid movement and having the portions thereof 
Which are more nearly connected to the exit in 
position for less rapid movement, said stirrer be 
ing constructed and arranged so that the tem 
perature differences between the various parts 
thereof are substantially in proportion to their 
different rates of linear motion, and means to 
regulate the flow of fluid through the Stirrer to 
maintain Said proportion, Said regulating means 
being responsive to the temperature variations 
of the fluid at the exit. 

5. Apparatus for heat treatment of sugar bear 
ing materials comprising a receptacle for the 
material, a stirring device moving within said re 
ceptacle and having a temperature controlling 
fluid flowing through it, said stirring device hav 
ing the portions which move most rapidly carry 
ing the fluid when at high temperature and the 
portions which move slower carrying the fiuid 
when its temperature is reduced, means for con 
Stantly delivering entrance fluid to said stirrer 
approximately at its maximum atmospheric tem 
perature, and means for automatically control 

3 
ling the fluid flow in the stirrer to maintain the 
exit fluid at a constant temperature substantially 
below the entrance temperature, whereby the 
amount of heat transfer by the stirrer to the ma 
terial is regulated. 

6. Apparatus for heat treatment of sugar bear 
ing materials comprising a receptacle for the 
imateriai, a stirring device moving within said re 
Ceptacle and having a temperature controlling 
fluid flowing through it, said stirring device hav 
ing the portions which move most rapidly carry 
ing the fluid when at high temperature and the 
portions which move slower carrying the fluid 
When its temperature is reduced, means for de 
livering entrance fluid at a constant tempera 
ture, means responsive to the temperature of the 
fluid at the exit to control the amount of heat 
ti'ansferred to Said sugar - bearing material by 
Controlling the temperature drop and volume of 
heating fiuid passing through the stirrer. 

7. Apparatus for heat treatment of sugar bear 
ing materials comprising a receptacle for the 
material, a stirring device moving within said 
receptacle and having a temperature controlling 
fluid flowing through it, said stirring device hay 
ing the portions which move most rapidly carry 
ing the fluid when at high temperature and the 
portions which move slower carrying the fluid 
When its temperature is reduced, means to re 
strict the amount of heat transferred to said 
Sugar bearing materiai by control of the relation 
of Volume and temperature drop of the heating 
fiuid passing through the stirrer. 

8. The method of heating sugar bearing ma 
terials which comprises subjecting different por 
tions of the material to the action of heating 
means at different temperatures, maintaining 
short heat-transferring contact between the high 
temperature means and longer heat-transferring 
Contact between the lower temperature heating 
means, and maintaining the temperature differ 
ential between the high and low temperature 
heating means substantially constant. 

9. The method of heating sugar bearing ma 
terials which comprises subjecting different por 
tions of the material to the action of heating 
means at different temperatures, maintaining 
Short heat-transferring contact between the high 
temperature means and longer heat-transferring 
contact between the lower temperature heating 
means, and Varying the rate of heat transfer 
through said heating means in response to 
changes in the temperature difference between 
Said high and low temperature heating means. 

10. Apparatus for heat treatment of Sugar 
bearing materials comprising a receptacle for 
the material, a stirring device moving within said 
receptacle and having a temperature controlling 
fluid flowing through it and means for limiting 
the rate of fioW of fluid through said stirring 
device, Said means being constructed and ar 
ranged to operate in response to the temperature 
of fluid which has been in heat exchanging rela 
tion with said stirred material. 

li. Apparatus for heat treatment of sugar 
bearing materials comprising a receptacle for the 
material, a stirring device moving within said 
receptacle and having a temperature controlling 
fiuid flowing through it, means for maintaining 
a predetermined temperature differential be 
tWeen the inflowing and outflowing fluid of the 
stirring device, said means operating in response 
to the temperature of the fluid leaving the stir 
ring device. 
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