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ABSTRACT 

A system and method is disclosed for rapid cooling of hot 
molten liquid chemicals, and other materials, that go through 
a phase change to become a solid upon cooling, formed 
continuously on a single, rotating cylinder having detachable 
molds, to produce a high Volume of uniformly shaped, Solid 
forms. 
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SYSTEMAND METHOD FOR CONTINUOUS 
RAPID COOLING OF MOLTEN MATERALS 
TO PRODUCE UNIFORMLY SHAPED SOLD 

FORMS 

RELATED APPLICATIONS 

0001 Priority is claimed to U.S. provisional patent appli 
cation Ser. No. 61/066,855 filed on Feb. 22, 2008. 

TECHNICAL FIELD 

0002 The present disclosure relates generally to rapid 
cooling of chemicals and molten materials, and, more par 
ticularly, to a system and method for rapid cooling of hot 
molten liquid chemicals, and other materials, that go through 
a phase change to become a solid upon cooling, formed 
continuously on a single, rotating cylinder having detachable 
molds, to produce a high Volume of uniformly shaped, Solid 
forms. 

BACKGROUND OF THE INVENTION 

0003 Conventional systems for cooling molten chemicals 
and other materials that go through a phase change from a 
liquid or moltenform to a solid form, often comprise a system 
whereby molten materials are dropped or forced onto, and are 
thereafter usually spread upon, one or more linear belts for 
cooling. Such systems require a large amount of floor space. 
Additionally, such systems typically require the use of rotary 
cutting equipment in order to produce a uniformly shaped 
solid form from the cooled material. Such systems are, 
accordingly, both capital and space intensive, and can, there 
fore, be undesirable. 
0004. During development of the system and method of 
the present invention, it was recognized that there is an unmet 
need for a system and method for rapid cooling of hot molten 
liquid chemicals, and other materials, that go through a phase 
change to become a solid upon cooling, whereby subunits 
thereof may be formed continuously on a single, rotating 
cylinder having detachable molds, to produce a high Volume 
of uniformly shaped, Solid forms, all in association with a 
method that is safer and more cost effective in operation. 

BRIEF SUMMARY OF THE INVENTION 

0005 Briefly described, in a preferred embodiment, the 
system and method of the present disclosure overcome the 
above-mentioned disadvantages, and meet the recognized 
need, by providing a system and method for rapid cooling of 
hot molten liquid chemicals, and other materials, that go 
through a phase change to become a solid upon cooling, 
formed continuously on a single, rotating cylinder having 
detachable molds, to produce a high volume of uniformly 
shaped, Solid forms. 
0006. According to its major aspects, and broadly stated, 
an exemplary device and system according to the present 
disclosure comprises a hollow, slowly rotating cylinder 
through which a coolant fluid is passed. The outside of this 
cylinder has a removable, conformed tray that is preferably 
made of a material that serves as a heat sink to remove and 
conduct heat from the hot material into the coolant fluid. The 
removable, conformed tray is designed with multiple cavities 
of uniform size into which the material flows, and travels, 
until it is cooled to the point it becomes solid. The tray can 
easily be replaced or otherwise changed-out to accommodate 
a tray that has differing sizes or differing shaped cavities in 
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order to form different sizes or shapes of solid forms. It is also 
possible to have an impression at the bottom of each cavity to 
identify a product number, manufacturer, or the like. 
0007. The coolant fluid preferably will be within a tem 
perature range from cooling tower water, chilled water, to 
cryogenic liquids. The coolant is introduced into the hollow 
shaft via rotary unions. The shaft is supported on pillow 
blocks on either side of the cylinder and is preferably driven 
by an electrically powered motor to achieve a variable speed 
measured in rotations per minute. 
0008. As the cylinder rotates, a molten material is intro 
duced on a top side of the rotating cylinder, at approximately 
a 12 o'clock position, and is immediately spread uniformly 
with an attached stationary, preferably elastomeric wiper, into 
the line of multiple cavities. The molten material immediately 
begins to cool into a slid form as the cylinder slowly rotates, 
with the liquid coolant passing through the inside of the 
cylinder. 
0009. As the cylinder rotates to between a 4 to 8 o'clock 
position, as viewed from a shaft end, the individual product 
forms dislodge from the cavities and fall into a receiver hop 
perfor packaging. 
0010. The speed of product formation is directly related to 
the rate at which the heat can be removed from the molten 
material. The primary variables include the cylinder and cool 
ant temperatures, the cylinder and coolant heat absorption 
characteristics, the approach temperature of the molten mate 
rial before it becomes solid, the rotational speed of the cylin 
der (the residence time of the product against the cooled 
cylinder), the width and diameter of the cylinder, and the like. 
0011. Accordingly, one feature and advantage of the sys 
tem and method of the present invention is the ability to 
provide uniformity in product form not presently attainable 
by prior art systems and/or methods. 
0012 Another feature and advantage of the system and 
method of the present invention is the ability to provide flex 
ibility to quickly change the process and system to produce 
alternate shapes. 
0013 Another and further feature and advantage of the 
system and method of the present invention is to provide a 
means to label and/or mark each product formina manner not 
presently attainable by prior art systems and/or methods. 
0014) Another and still further feature and advantage of 
the system and method of the present invention is to increase 
productivity and/or forming rates over that presently attain 
able by prior art systems and/or methods by using appropriate 
ancillary equipment and coolant media. 
0015. Another feature and yet still further advantage of the 
system and method of the present invention is to provide Such 
functionality and features with lesser capital outlay than prior 
art methods, and which system occupies a fraction of the floor 
space required through use of prior art systems and/or meth 
ods. 
0016. These and other features and advantages of the sys 
tem and method of the present invention will become appar 
ent to those ordinarily skilled in the art after reading the 
following Detailed Description of the Invention and Claims in 
light of the accompanying drawing Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017. Accordingly, the system and method of the present 
invention will be understood best through consideration of 
and with reference to, the following drawings, viewed in 
conjunction with the Detailed Description of the Invention 
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referring thereto, in which like reference numbers throughout 
the various drawings designate like structure, and in which: 
0018 FIG. 1 shows an exemplary system according to the 
present invention; 
0019 FIG. 2 shows an end view of a portion of a preferred 
embodiment of the system of FIG. 1 taken at view A-A; 
0020 FIG. 3 is a plan view of a conformed tray and indi 
vidual mold elements of a preferred embodiment of the 
present invention; and 
0021 FIG. 4 is a cutaway section showing representative 
details of a plurality of mold elements according to a pre 
ferred embodiment of the conformed tray of FIG. 3 taken at 
section 4-4. 
0022. It is to be noted that the drawing Figures presented 
are intended solely for the purpose of illustration and that they 
are, therefore, neither desired nor intended to limit the 
claimed invention to any or all of the exact details of con 
struction shown, except insofar as they may be deemed essen 
tial to the claimed invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0023. In describing preferred embodiments of the system 
and method of the present disclosure illustrated in the draw 
ing Figures, specific terminology is employed for the sake of 
clarity. The claimed invention, however, is not intended to be 
limited to the specific terminology so selected, and it is to be 
understood that each specific element includes all technical 
equivalents that operate in a similar manner to accomplish a 
similar purpose. 
0024. It will be further understood that the terms, “chemi 
cal and “material.” and their respective plural forms, as used 
herein, are intended to describe any of a variety of those 
organic and/or inorganic chemicals, compounds, materials, 
composites, emulsions, Solutions, and the like, that go 
through a phase change from a fluid form, and typically a 
molten fluid form, to become a solid upon cooling. By way of 
non-limiting example, Such materials might comprise glues, 
adhesives, plastics, and the like. 
0025. The invention disclosure set forth hereinbelow gen 
erally provides a system and method for rapid cooling of 
typically hot, molten chemicals and/or other materials that go 
through a phase change to become a solid upon cooling. A 
single, rotating cylinder, preferably having formed, detach 
able molds, produces a continuous, high Volume of uniformly 
shaped, solid forms. To achieve this functionality, the cylin 
der is provided with an associated, and largely internal, fluid 
coolant system for chilling the cylinder Surface and associ 
ated molds. 
0026. Accordingly, and in that form of the preferred 
embodiment of the system and method of the present disclo 
sure chosen for purposes of illustration, FIG. 1 shows system 
100. Central to system 100 is cylinder 110, best described as 
a partially hollow drum. Cylinder 110 preferably is mounted 
on a suitable mechanical framework 120 for overall support, 
and for attachment of Such ancillary systems, controls, and 
devices as may be necessary for safe and effective operation 
of system 100. Cylinder 110 is provided with width W and 
diameter D Sufficient to accommodate the intended applica 
tion, and in view of the heat transfer requirements of system 
1OO. 

0027. As further described hereinbelow, and with refer 
ence now to FIGS. 2-4, cylinder 110 comprises a hollow, 
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slowly rotating drum element, preferably formed of alumi 
num or other efficient heat transfer material, through which 
coolant fluid F is passed. 
(0028. The outside of cylinder 110 is provided to fit thereto 
a preferably removable, conformed tray 130 that is further 
preferably made of a material that serves as a heat sink to 
remove and conduct heat from a hot material Minto coolant 
fluid F. Tray 130 is conformed in its curvature and dimen 
sional size to closely overlay cylinder 110, either in whole or 
in part, in order to maximize the heat transfer potential based 
upon a close relative fit therebetween. 
0029. As will be apparent to one of ordinary skill in the art, 
and as described above, tray 130 may be provided as a plu 
rality of trays, each formed, for example, to cover a portion of 
cylinder 110. In some applications, and for example, such an 
arrangement may be preferable for convenience of manufac 
ture of a tray 130; and/or for convenience in handling and 
attachment of a tray 130 to cylinder 110; and/or for conve 
nience of maintenance of cylinder 110, tray 130, or system 
100. It will be appreciated that tray 130, whether in singular or 
plural forms, may be attached to the surface of cylinder 110 
by appropriate clamps, clasps, fittings, screw or bolting 
arrangements, or the like, with specific means to provide 
quick attachment and detachment of tray 130 being prefer 
able. 
0030. It will also be appreciated that a heat transfer agent 
115. Such as cement, ceramic, metalized resin, or the like, 
may be applied between the surface of cylinder 110 and the 
bottom of tray 130 in order to provide more thorough and 
effective heat transfer between these elements, and/or to pro 
vide for adhesive, mechanical, and/or other forms of bonding 
of tray 130 to cylinder 110. 
0031 Removable, conformed tray 130 further is designed 
and provided with multiple cavities 140, preferably of uni 
form size and shape, into which material M flows, and travels, 
until it is cooled to the point said material M becomes solid. 
Tray 130 can easily be replaced or otherwise changed-out to 
accommodate a tray that has differing sizes or differing 
shaped cavities in order to provide different sizes or shapes of 
resulting solid forms. 
0032 Similarly, each cavity 140 may be provided with one 
or more feature to enable release of the cooled, molded form 
from each cavity 140. By way of example, and with continu 
ing reference to FIG. 4, each cavity 140 may be provided with 
outwardly angled or tapered walls 145, as is well-known in 
the molding and casting arts, to enable release of a form from 
cavity 140. It is also possible, and in Some applications it is 
preferable, to have an indicia at the bottom of each cavity 140 
to identify a product number, manufacturer, or the like. 
0033 Coolant fluid F preferably will be provided within a 
user defined temperature range, for example, from cooling 
tower water, to chilled water, to cryogenic liquids or gases. 
Coolant fluid F is introduced into hollow shaft 150 via rotary 
unions 160. Shaft 150 is supported, for example, on pillow 
blocks 170 on either side of cylinder 110 and is preferably 
driven, through operation of pulleys or gears 180,190 and belt 
or chain 200, by electrical or fluid powered motor 210 to 
achieve, at the election or selection of a user, either a fixed or 
a variable speed measured, for example, in rotations per 
minute. 
0034. With continuing reference to FIG. 2, and as just 
described above, coolant fluid F is preferably pumped or 
otherwise injected into hollow shaft 150 through rotary union 
160. Being constrained preferably by sealed endcaps 119, 



US 2009/0211 738 A1 

coolant fluid F is thereafter distributed or forced into space S 
between cylinder 110 and an interior, preferably coaxially 
aligned pipe 118. Coolant fluid F may then be distributed or 
forced throughout space S to exit through a distal end of 
hollow shaft 150 and a second rotary union 160. It will be 
apparent to one of ordinary skill in the art that space S may 
comprise a wholly open space, or may be provided with 
channeling, baffling, piping, or other fluid control means in 
order to direct coolant fluid F through space S in a manner 
best suited to preferred heat transfer and performance con 
straints. 
0035) Still referring to FIG. 2, and according to the device, 
system, and method of the present invention, as cylinder 110 
rotates, molten material M is introduced on a top side of 
rotating cylinder 110, at approximately a 12 o'clock position, 
and is immediately spread uniformly with attached Station 
ary, and preferably elastomeric, wiper 220 into the line of 
multiple cavities 140. It will be recognized that wiper 220 
preferably is formed from high temperature silicone in order 
to take advantage of its temperature resistant characteristics, 
its resistance against many deleterious chemicals, its inert 
ness to reaction with many chemicals, as well as its relative 
ease of cleaning. 
0036 Molten material M immediately begins to cool into 
a solid form as cylinder 110 slowly rotates, with coolant fluid 
F passing through the inside of cylinder 110. 
0037. As cylinder 110 rotates, for example, in a direction 
as indicated by arrow R in FIG. 2, to a position between 
approximately 4 to 8 o’clock, as viewed from a shaft end, the 
now cooled, individual product forms dislodge from the cavi 
ties and fall into a receiver hopper for packaging. 
0038. The speed of product formation is directly related to 
the rate at which the heat can be removed from molten mate 
rial M. The primary variables include cylinder and coolant 
temperatures, cylinder and coolantheat absorption character 
istics, the approach temperature of molten material M before 
it becomes solid, the rotational speed of cylinder 110 (the 
residence time of the product against cooled cylinder 110), 
width W and diameter D of cylinder 110, the ambient tem 
perature, and the like. 
0039 Having thus described exemplary embodiments of 
the present invention, it should be noted by those skilled in the 
art that the within disclosures are exemplary only and that 
various other alternatives, adaptations, and modifications 
may be made within the scope and spirit of the present inven 
tion. For example, while the system of the present disclosure 
has been described with regard to a single cylinder device and 
system, a plurality of cylinder devices and systems may be 
included in series or parallel arrangement in order to increase 
a rate of production of cooled product forms, to take best 
advantage of coolant fluid flow, heat transfer characteristics, 
or the like. Similarly, the system, device, and method of the 
present invention may be utilized in a manner and/or process 
allowing reclamation and Subsequent use of transferred or 
waste heat for ancillary processes. Accordingly, the present 
invention is not limited to the specific embodiments as illus 
trated herein, but is only limited by the following claims. 
What is claimed is: 
1. A system for rapid cooling of molten materials that go 

through a phase change to become a solid upon cooling, 
comprising: 

a. a rotatable cylinder, 
b. atray overlaying said cylinder, said tray further compris 

ing a plurality of mold cavities; 
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c. a coolant within said rotatable cylinder for chilling the 
cylinder Surface and the overlying tray; and 

d. means for rotating said cylinder, 
whereby a molten material may be applied to said tray and 
mold cavities, rotated upon said cylinder while being cooled 
through operation of heat transfer between the material, said 
tray and mold cavities, said cylinder, and said coolant, to 
produce a continuous number of Solid forms. 

2. The system of claim 1 wherein said tray comprises a 
plurality of trays. 

3. The system of claim 1 wherein said tray conforms to an 
outer surface of said cylinder. 

4. The system of claim 1 wherein a heat transfer agent is 
applied between said tray and an outer Surface of said cylin 
der. 

5. The system of claim 1 wherein said coolant is chilled 
Water. 

6. The system of claim 1 wherein said means for rotating 
said cylinder is an electrically powered motor. 

7. The system of claim 1 wherein said cylinder comprises 
an outer cylinder and an inner cylinder, and opposing fluid 
sealed endcaps overlaying said outer and inner cylinders, said 
outer and inner cylinders and opposing endcaps defining a 
space for containing said coolant. 

8. The system of claim 7 wherein said coolant is passed 
through the space to absorb heat from said cylinder and to 
transfer heat from the system. 

9. The system of claim 1 wherein each said mold cavity 
further comprises an indicia. 

10. A system for rapid cooling of molten materials that go 
through a phase change to become a solid upon cooling, 
comprising: 

a. a rotatable cylinder, 
b. a plurality of trays overlaying said cylinder, each said 

tray further comprising a plurality of mold cavities; 
c. a wiper disposed proximate a said tray, but offset a 

distance therefrom; 
d. a coolant fluid within said rotatable cylinder for chilling 

the cylinder Surface and each overlying tray; and 
e. means for rotating said cylinder, 

whereby a molten material may be applied to a said tray and 
at least a number of said mold cavities, spread across at least 
a portion of a said tray and a number of said mold cavities, 
rotated upon said cylinder while being cooled through opera 
tion of heat transfer between the material, a said tray and mold 
cavity, said cylinder, and said coolant, to produce a continu 
ous number of uniformly shaped, Solid forms. 

11. The system of claim 10 wherein each said tray con 
forms to an outer Surface of said cylinder. 

12. The system of claim 10 wherein a heat transfer agent is 
applied between each said tray and an outer Surface of said 
cylinder. 

13. The system of claim 10 wherein said coolant is chilled 
Water. 

14. The system of claim 10 wherein said cylinder com 
prises an outer cylinder and an inner cylinder, and opposing 
fluid-sealed endcaps overlaying said outer and inner cylin 
ders, said outer and inner cylinders and opposing endcaps 
defining a space for containing said coolant. 

15. The system of claim 14 wherein said coolant is passed 
through the space to absorb heat from said cylinder and to 
transfer heat from the system. 

16. The system of claim 1 wherein said means for rotating 
said cylinder is an electrically powered motor. 
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17. The system of claim 10 wherein each said mold cavity 
further comprises an indicia. 

18. A process for rapidly cooling molten materials that go 
through a phase change to become a solid upon cooling, 
comprising the steps of 

a. flowing a molten material approximately across a rotat 
able cylindercarrying a plurality of trays overlaying said 
cylinder, each said tray further comprising a plurality of 
mold cavities; 

b. passing a coolant fluid through said rotatable cylinder for 
chilling the cylinder Surface and each overlying tray; and 

c. rotating said cylinder, 
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d. providing Sufficient residence time of material within a 
said mold cavity to ensure adequate cooling of said 
material; 

e. removing from a said mold cavity a Solid form. 
19. The process of claim 18 wherein said step (a.) further 

comprises the step of wiping the material approximately uni 
formly into a plurality of said mold cavities. 

20. The process of claim 18 wherein each said mold cavity 
carries an indicia, and wherein said indicia is transferred to a 
solid form prior to removal of the solid form from a said mold 
cavity. 


