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This invention relates to an improved method 
and apparatus for treating materials following a 
change in the state of the materials from liquid 
condition into a semi-solid or solid condition. It 

5 also teaches a means for changing non-homoge 
neous materials of this type into a homogeneous 
product or for stabilizing any non-stable homo 
geneity of such material in order to prevent any 
subsequent change of the same into a non-homo 

l0 geneous substance. 
At the same time it serves to improve the tex 

ture and uniformity of such materials by elimi 
nating or reducing the non-uniformities found in 
the material as a result of the previous proceSS 

ling to which the material has been subjected. 
The invention can readily be utilized in the 

processing of many diversified materials in which 
a uniformly processed, homogeneous product is 
desired. Among the non-culinary materials 

20 which require such treatment in their preparation 
are paraffines, soaps and waxes, either alone or 
as mechanical mixtures or chemical compounds 
with other ingredients and having a definite 
melting point or different melting points within 

25 a limited range for different ingredients. 
Among the commercial culinary products which 

require such treatment are oils, fats, lard, lard 
compounds, shortenings, vegetable oil compounds, 
margarine, greases, etc. Such materials are 

80 usually in a liquid state at some stage in the prep 
aration, but are used commercially in Solid or 
semi-solid form. They may or may not contain 
some water or other liquid having a solidifying 
temperature below that of the product as a whole. 
As one illustration of a use of the invention, 

the treatment of margarine is taken for an ex 
ample. In the manufacture of this product, it 
is necessary to emulsify two dissimilar liquids 
such as an edible oil and milk and to process this 

40 mixture in such a way that no separation of these 
liquids will later take place. 

In the patent of Bottoms and Wood, No. 2,013,- 
025, there is disclosed the processing of such a 
material by steps including supercooling the 

35 

45 emulsified mixture coming from a pressure proc 
essing step and subsequently setting up or solid 
ifying the mixture from a liquid to a solid state. 
The importance of some working of the solidified 
material to insure a homogeneous product is rec 

50 ognized by these patentees, the specific means 
they disclose being a simple screen through which 
the solidified material is slowly forced by the di 
minished processing pressure available. 

It is thought that the solidification of a mate 
is rial of the nature described either with a super 

cooling as taught by Bottoms and Wood, or a 
mere chilling upon a refrigerated roll as taught 
by prior processes, involves the formation of a 
crystalline structure in the plastic material. The 
texture of the material is dependent upon the 
nature of the crystalline formation finally se 
Cured, and if a non-uniform formation is de 
veloped through improper heat treatment or im 
proper application of mechanical forces, a non 
homogeneous material will result. While the 
necessity for some type of working of the solidi 
fled material has long been recognized as being 
necessary to secure a homogeneous product, the 
danger in working the material excessively and so 
breaking down the crystalline formation as to 
result in a Salvy, pasty structure has also been 
recognized. Should such breaking down of the 
crystalline structure take place without an op 
portunity, for the crystals to re-form, an un 
desirable product would result, as set forth be 
OW. 
It has also been found that other factors con 

tribute to the formation of a non-homogeneous 
margarine product, and if such a product is pack 
aged without having undergone a working or 
kneading treatment, the likelihood of a breaking 
down of the emulsion and the Segregation of liq 
uid particles must be considered. When this hap 
pens an exceSSvie amount of small globules of 
liquid derived from the Water in the milk may 
appear on the surface of the printed block of 
margarine, whereas if the material has undergone 
an adequate working treatment those liquid par 
ticles Would remain Substantially dispersed in the 
kneaded block of crystalline material. Even 
when this segregation of liquid does not occur, 
it still is possible for the product to have a poor 
texture as a result of a non-uniform crystalline 
structure which may diminish its market value. 
In the event that the emulsion is broken dur 

ing the agitating step of the process, or in the 
event that a non-uniform removal of the heat of 
crystallization developed subsequent to the Super 
Cooling or ordinary chilling step should occur, a 
non-homogeneous margarine product may re 
Sult. Moreover, in passing along the surface of 
the receiver a film of slippery material in which 
the crystals are broken down tends to develop, 
presumably due to friction of the margarine sur 
face with the receiver Surface plus the heat 
transfer resulting when the conventional means 
for preventing freezing is employed. Unless this 
slippery film is thoroughly mixed with the other 
portions of the mass the resulting print of mar 
garine may have a slippery undesirable outer sur 
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face. While all of these problems have been rec 
ognized heretofore, no provision has been made 
to so treat the material that a homogeneous, 
propcrly textured material may be secured. 
This invention provides a solution to these and 

other problems and has as one object the pro 
duction of a homogeneous Solid material which 
will assume and retain a stable homogeneous 
condition even after a long period of time. 
Another object is the provision of an effective 

and simple means for positively working and 
kneading solidified material following the setting 
up of the same into a solid condition either after 
a Supercooling or an ordinary chilling step. 
A further object is to Secure a positive work 

ing of Such material by means independent of 
the pressure exerted by the material. 
A further object is to provide an improved 

mulling or kneading means which may be re 
movably located at any desired point in the re 
ceiver unit of the process, dependent upon the 
nature of the material being processed. 
A further object is to provide means for si 

multaneously working a solidified plastic na 
terial and placing it under pressure Sufficient to 
move the material to any further processing step. 
A furtheir object is to provide a Sectional re 

ceiver unit for use in the processing of a solidi 
fied material. 

Other objects and advantages of the inven 
tion will become more apparent when consid 
ered in connection with the accompanying draw 
ing, in which: 

Fig. 1 is a diagrammatic view illustrating one 
arrangement of apparatus in which the process 
may be carried out in a confined System. 

Fig. 2 is a sectional view corresponding to a 
portion of Fig. 1, but on a larger scale, and taken 
on line 2-2 of Fig. 3 and illustrating one form 
of means for positively working the material 
under process, and 

Fig. 3 is a view taken on line 3-3 of Fig. 2, 
and showing the Inanner in which the working 
means may be assembled. 
As shown in Fig. 1, a supply vessel 20 may be 

provided for supplying the liquid material which 
is to be processed. In the event that the final 
product is to consist of a mixture of more than 
one such liquid, a second tank 2 may be pro 
vided. Taking malgarine as an illustration of 
the type of material which is to be processed, 
tank 20 may contain edible oil and tank 2 may 
contain cultured milk. These liquids, or any 
other fluids which are to be employed in making 
the product, Would then be delivered into any 
suitable type of mixing pump 22 serving to mix 
Such liquids in any desired and predetermined 
proportions, and to force them through pipe 23 
into a Suitable processing apparatus indicated 
generally at 24. As will become apparent here 
in after, pump 22 is able to force the material 
being processed completely through the confined 
System and may selve either to deliver it from 
the System or to move it only up to the Working 
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means, after which said working means may then 
force the material out of the system. 
Apparatus 24 may consist of any chilling or 

cooling unit 25 to which a refrigerant in liquid 
form may be delivered through pipe 26 after hav 
ing passed through a suitable control unit such 
as an accumulator 27. Gasified refrigerant after 
having Served its heat exchange function re 
turns to Said control unit through a pipe 28 and 
thence back to a compressor, (not shown) 
through pipe 29. The liquefied refrigerant is 

2,206,419 
supplied to the control unit through pipe 30. The 
specific type of processing unit 24, however, is 
immaterial in the broader aspects of my inven 
tion, and it is contemplated that many equiva 
lent structures may be used without departing 
from the scope or intent thereof. 
A Suitable agitating or conveying means 40 is 

housed within the processing unit 24 and is 
driven by any suitable source of power 4 at any 
desired speed. Such agitator 40 provides an open 
passage for the material which enters the appa 
ratus 24 through pipe 23, and which is moved in 
a continuous flow therethrough to the outlet 24 
by means of the pressure exerted by pump 22. 
During its passage through said apparatus 24 the 
mixture of liquids under pressure of pump 22 
is Subjected to a rapid extraction of heat and 
considerable agitation resulting in a complete 
emulsification of the liquid ingredients and a 
'Supercooling.' While it is found that this Su 
percooling as taught by Bottoms and Wood re 
Sults in a Satisfactory operation, it is apparent 
that the invention may be used in installations in 
which a mere chilling of the material will take 
place. Such an adaptation is considered as be 
ing within the purview of the invention. 

It has been found that this type of processing 
may result in the material leaving the apparatus 
24 through pipe 42 in a liquid or semi-liquid state, 
although it has been chilled or supercooled to a 
temperature substantially below that at which 
it would normally set or solidify. When process 
ing certain types of materials in which this so 
lidification may abruptly take place, it has been 
found convenient to exert sufficient pressure by 
pump 22 So that the processed material entering 
pipe 42 will be in this liquid state. If this pre 
caution is not taken there is a likelihood of fre 
quent clogging or freezing of the apparatus 24, 
due to the Solidification of Such material. 
When the processed material in its emulsified 

and Supercooled condition is brought out through 
pipe 42 in this liquid or semi-liquid state, a re 
ceiver means is provided, as shown in the Bot 
toms and Wood Patent No. 2,013,025, for permit 
ting the liquid material to solidify and absorb 
its heat of crystallization raising the temperature 
from the Supercooled condition. It has hereto 
fore been considered advisable to permit this so 
lidification to take place in an elongated unit, 43 
around which a jacket 44 is provided for circu 
lating warm water to insure against a freezing of 
the Supercooled material to the sides of the unit, 
43 and to avoid any stoppage of flow due to such 
freezing. It has been customary in the past to 
circulate Water having a temperature of about 
90° E. 
While the use of such a unit 43 and a warn 

water jacket 44 has insured against freezing up 
of this unit during the solidification of the ma 
terial, it has been found that a film of slippery 
product Sometimes appears along the surface of 
the material in contact with the jacket 44. More 
Over, Since there is no agitation of the material 
in unit 43 and its solidification is taking place in 
a Substantially quiescent state a non-homogene 
ous material sometimes results since a uniform 
liberation of the heat of crystallization from the 
interior particles of the mass of material is not 
always possible. Furthermore, since the pres 
Sure exerted by pump 22 is the only source of 
preSSure available to force the solidified material 
into and along the unit 43, insufficient working 
of Such material is effected by screens or similar 
means placed within unit 43 and functioning 
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2,206,419 
kneading gear member 70 mounted upon the Solely as a result of the reduced pressure from 

pump 22 upon the material at that point. 
Since the capacity of chamber 43 is very large 

in comparison with the capacity of the processing 
unit 24, in order to have the material solidified in 
a substantially quiescent state, the result is that 
the material moves very slowly through the unit 
43 as it solidifies and approaches atmospheric 
preSSure as it reaches the extrusion end of unit 
43. When dealing with pressures of this very 
low order the working of Screens or the like has 
been found to be relatively ineffective. 
The present invention avoids these disadvan 

tages by providing a receiver unit 43 which may 
be built up from separate sections such as 50, 5, 
52, 53 and 54. Sections 50, 5 and 52 for ex 
ample, may provide a water jacket 44 compris 
ing a group of water jackets in series on the sepa 
rate Sections and through which warm water may 
enter through pipe 45 and leave through pipe 66 
for the purpose of preventing a freezing of the 
solidified non-homogeneous material to the sides 
of units 43. Unit 53 containing the means for 
positively working the solidified material may 
thus be positioned in the separable unit 43 at 
whatever point desired. The particular location 
of unit 53 will depend upon the nature of the 
material being processed and will be largely de 
termined by the rapidity with which the mate 
rial Crystallizes into a solidified state. In the 
event that the working of such material in order 
to form a homogeneous final product should re 
sult in additional heat of friction, or in the 
event that part of the heat of crystallization re 
mains in the thus worked material, a final water 
iacket element 54 having inlet pipe 55 and out 
let pipe 56, through which cold water may be 
circulated, may be provided adjacent to the de 
livery end of working unit 53. After the work 
ing has taken place the recrystallization of the 
material and the heat developed by mechanical 
Working may involve a release of heat which will 
then be carried away by this heat exchange ele 
ment. This final unit 54 may have an extrusion 
nozzle means 5 Serving to deliver the homo 
geneous solidified material under any desired 
pressure to a convenient source for slicing, pack 
aging or storing the same. 
As the material enters the relatively large re 

ceiver 43 the pressure exerted thereon by pump 
22 is greatly diminished and may become barely 
sufficient to deliver the material through nozzle 
SS without any appreciable propulsion. It is 
contein pated that in certain installations it may 
be desirable to have the completely processed 
product extruded with a positive and appreciable 
force so as to coordinate with the slicing, pack 
aging and delivery phases of manufacture. The 
present invention makes provision for this in 
that the working or kneading unit 53 may exert 
a positive force derived from an external source 
of power and applied to the material simultane 
ously with the working thereof. 

Referring now to Figure 2, it will be seen that 
the unit 53 comprises a member Square in croSS 
section, and having top and bottom 60 and 6f 
and sides 63 and 64. Flange members 65 are pro 
vided for securing unit 53 into position with ad 
jacent units of unit 43. 

In the event that the cross-sectional area of 
unit 43 should be round, the necessary design of 
the adjacent units 52 and 54 may be made to ac 
commodate a change from a round cross-section 
to and from the square cross section of the unit 
53. Housed within the unit 53 is a mulling or 
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shaft if extending externally of the wall of unit 
53, and driven from any suitable external source 
of power T2. Gear 70 is mounted within the 
Square housing 53 in such a way that during its 
rotation the addendum circle passes in close 
proximity to the bottom wall of the unit 53 and 
prevents the by-passing of any of the material in 
Space 80, since a Small pressure differential ex 
ists between spaces 80 and 8 . A second and simi 
lar gear 73 is mounted within the unit 53 upon 
a stub shaft 74 in such a way that it will be 
driven by the gear 70 and mesh therewith at all 
times. Gear 73 likewise has addendum circle 
passing in close proximity to the wall 60 of unit 
53. The ends of both gears TO and T3 rotate in 
close proximity to the end walls 63 and 64 of 
unit 53. 
As a result of this construction the inner 

meshed gears 70 and 73 when rotating in the 
direction as shown by the arrows in Fig. 2, pro 
vide a barrier to the flow of solidified material 
entering the unit 53 and all such material paSS 
ing through unit 53 is therefore Compelled to 
move into contact with said gears. When rotat 
ing, the Space between adjacent teeth of the gears 
73 and 70 is filled with the solidified material 
occupying the space 80 as the teeth move out of 
mesh. As will be apparent, the speed of rotation 
of gears 70 and 73 is adjusted so that the amount 
of material metered out by these gears will be 
equal to the amount of material constantly en 
tering space 80. As the gears thus rotate they 
Will carry with them between their teeth suc 
cessive portions of the material in space 80 which 
may be of a non-homogeneous nature as a result 
of the reasons heretofore given. 
As the gears continue to rotate with this ma 

terial lodged between their teeth, they again be 
Cone in engagement with one another and in so 
engaging the material held by the teeth is mulled 
and kneaded while being forced out from between 
Such teeth. This positive working action will re 
Sult in the material being mulled into layers 
which are constantly forced into space 8 at 
the outlet end of unit 53 and form a mass of 
uniformly mulled and kneaded material. All 
material thus forced into space 8 and there 
after removed through nozzle 57 and having been 
Subjected to this positive mulling and kneading 
action will have all slippery particles or im 
properly cooled particles thoroughly intermixed 
with the main body of the material. By properly 
adjusting the speed of these gear members, no 
breaking of the emulsion in the solidified mate 
rial will take place and subsequent Segregation 
of liquids in the processed material will be avoid 
ed, since all liquid particles will be uniformly 
dispersed into the mass of material as a result 
of the thorough intermixing which takes place. 
Moreover, by exerting sufficient force upon the 
gears by means of the power unit 72 and by con 
trolling the speed of rotation in coordination with 
the operation of pump 22 by any suitable control 
means (not shown) the material passing through 
unit 53 may have a pressure imposed thereon 
which will be sufficient to extrude it through 
nozzle 57, regardless of the stiffness or hardness 
thereof. 
By reason of the flexibility of the process thus 

disclosed the operator has a greater control over 
the nature of the final product. 
the working take place either during the normal 
Solidification period of the material or subsequent 
to that solidification period, but also external 
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4. 
heat transfer may be employed in order to pro 
duce a homogeneous product with the degree of 
plasticity desired. In general, mechanical Work 
ing of a material after its solidification without 
subsequent heat transfer breaks up the agglom 
erated groups of crystals and results in a softer, 
more plastic material. For example, if a homo 
geneous shortening product in a relatively soft 
condition is desired, the operator may locate 
section 53 in the receiver at such a point that the 
working takes place after the solidification of the 
shortening has been substantially completed. 
The worked product would then be in a relatively 
soft state due to the breaking up of the agglom 
erated group of crystals and in order to avoid a 
subsequent coalescing of the crystals of the 
worked material resulting in a stiffening of that 
material, the cooling unit 54 may be omitted. 

If a stiffer final product is desired, the Working 
unit may be transposed to a point in the receiver 
where the normal solidification is not Substan 
tially complete. In this case a minor Solidifica 
tion and coalescing of crystals would take place 
following the working step and result in a product 
of intermediate stiffness or hardness which would 
not be as hard as when no working is employed, 
but would be harder than if the working had 
takcn place after normal solidification. The use 
of heating jackets prior to the working step and 
the use of cooling jackets subsequent to that step 
may likewise be varied in accordance with the 
stiffness desired in the final product. The final 
cooling jacket 54 will normally be used when a 
stiffer product is desired, and will normally be 
omitted when a soft, plastic product is desired. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent is: 

1. In combination, means for supercooling a 
material in a liquid state, a receptacle connected 
to said processing means and providing a Space 
in which the supercooled material may set un 
der pressure into an unworked solid state, and 
externally actuated muller means connected to 
said receptacle and receiving the set material 
therefrom and uniformly breaking up the Solidi 
fying formation of the masses of said material. 

2. A process for treating material, which in 
cludes the steps of supercooling the liquid under 
pressure to a temperature substantially below its 
normal solidifying point, while maintaining it 
in liquid or semi-liquid condition, delivering the 
supercooled material to a receiver, retaining said 
supercooled liquid or semi-liquid material in such 
receiver as it solidifies and is advanced under 
diminished pressure, and then increasing the 
pressure while positively working said solidified 
material and uniformly breaking up the Solidify 
ing formation to produce a homogeneous mass of 
such solidified material and facilitate the nove 
ment of the material to a point of discharge. 

3. A process for treating material, which in 
cludes the steps of Supercooling the liquid to a 
temperature Substantially below its normal solidi 
fying point, While maintaining it in motion in 
liquid or semi-liquid condition, delivering the 
supercooled liquid or semi-liquid material to a 
receiver, retaining said supercooled material in 
such receiver until it adopts a solidifying forma 
tion, and then mixing material from adjacent 
walls of said receiver with the body of the mate 
rial and Working said material to break up the 
Solidifying formation and produce a homogeneous 

3.SS. 
4. The process of treating a material normally 
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Solid at ordinary room temperatures and readily 
liquefiable, which includes forcing the liquefied 
material under pressure through a confined 
space, agitating the material in Said Space and 
simultaneously supercooling it, maintaining the 
supercooled material in liquid or semi-liquid Con 
dition within said confined space, delivering the 
supercooled material into a separate Space in 
order to permit it to assume solidifying formation 
while being maintained under diminished pres 
sure, increasing the pressure on said solidified 
material and simultaneously positively working 
the solidified material in order to uniformly break 
up the solidifying formation thereof to form a 
homogeneous mass of solid material and to facili 
tate the movement of the material to a point of 
discharge. 

5. A process for treating mixtures of materials 
having different melting points, one or more of 
the ingredients of such mixture being normally 
Solid at Ordinary room temperatures, said process 
including supercooling the material in liquid con 
dition under pressure to a temperature substan 
tially below the melting point of said normally 
solid constituent, delivering the Supercooled mix 
ture of materials into a separate space in order 
to permit the same to assume a solidifying forma 
tion under lower pressure, increasing the pres 
Sure on the mixture to remove it from the sepa 
rate Space and simultaneously working the Solidi 
fled materials in order to uniformly break up the 
Solidifying formation thereof and to form a 
homogeneous mass of Solidified material. 

6. A Sectional receiver for Supercooled liquid 
material under pressure, having a relatively small 
inlet through which the material is delivered, 
whereby the material may assume a substantially 
quiescent state under pressuro in said receiver and 
thereby solidify during relatively slow flow through 
the receiver, said receiver having a plurality of in 
terchangeable sections and means for joining 
said sections, one sectional unit of the receiver 
having a positive means for working the material 
contained therein and actuated from an external 
Source of power, whereby the solidified material 
may be positively kneaded and discharged from 
the receiver. 

7. The process of changing a material from a 
liquid to a homogeneous Solid condition, including 
advancing the material under pressure in a con 
fined stream, agitating the material and sub 
jecting it to a temperature lowering medium while 
in said stream, advancing the cooled material in 
a substantially quiescent state by means of pres 
Sure through a confined passage wherein the ma 
terial may adopt a Solidified formation in which 
non-homogeneous conditions may result, posi 
tively Working the Solidified material by means 
actuated independently of the source of pressure 
upon the material, and breaking up the solidify 
ing formation thereof whereby the solidified ma 
terial may be delivered from the confined system 
in a homogeneous, Solid condition. 

8. An apparatus for treatment of a readily 
solidifiable liquid, including a receiver through 
which the liquid may move in a substantially 
quiescent condition and solidify, a pair of inter 
meshing rotatable gears in said receiver in the 
path of movement of said solid material, means 
to warm the receiver in advance of said gears, 
and means to Cool said receiver beyond said gears. 

9. An apparatus for treatment of a readily 
solidifiable liquid, including a receiver through 
which the liquid may move in a substantially 
quiescent condition and solidify, a pair of inter 
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2,206,419 
meshing rotatable gears in said receiver in the 
path of movement of Said solid material, and 
means to Warm the receiver in advance of. Said 
gearS. 

10. The method of processing oleaginous ma 
terial in a liquid state, which includes Supercool 
ing and agitating the material, solidifying the 
supercooled material in a quiescent state to form 
relatively soft Surface portions and harder in 
ternal portions, and thereafter uniformly mix 
ing said surface portions with the mass of ma 
terial by the application of external force Suf 
ficient to break up said harder portions. 

11. The method of processing oleaginous ma 
terial in a liquid state, which includes simultane 
ously agitating and supercooling the liquid under 
pressure, delivering the Supercooled liquid to a 
receiver, permitting solidification in said receiver 
in a substantially quiescent state and under di 

minished pressure, uniformly mixing the softer 
Surface portions of the material in said receiver 
with the harder internal portions and to render 
the material homogeneous, while increasing the 
pressure on the material to extrude it from the 
receiver. 

12. The method of processing oleaginous ma 
terial in a liquid state, which includes simul 
taneously agitating and Supercooling the material, 
moving the material at a relatively slow rate in a 
quiescent state through a receiver, and working 
the material by intermeshing gears substantially 
contacting opposite walls of the receiver, whereby 
the Softer surface portions adjacent to the Walls 
of the receiver are intermixed with the harder 
internal portions and Said harder portions are 
broken up to render the mass homogeneous. 
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