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1 
This invention relates to apparatus for pellet 

ing or tableting materials which are solid at an 
bient temperatures and particularly relates to a 
method and an apparatus for forming pellets or 
tablets of a liquefiable material, such as certain 
adhesives. - 

Forming solids, such as adhesives, into pellets 
or tablets has heretofore required grinding of the 
solid followed by pressing the ground material 
into masses of the desired size, the shape being 
inmaterial for most uses and being determined 
only by the pressing device. The grinding of 
adhesives had to be done in a refrigerated room 
and was accompanied by the formation of con 
siderable quantities of fines which were not re 
coverable, made equipment maintenance difficult 
and produced undesirable working conditions. 
Both the grinding and pressing operations re 
quire considerable quantities of power which, to 
gether with the handling of the materials re 
quired in the grinding and pressing methods of 
pelleting, are important factors in cost of pro 
duction. Further, the danger of containination, 
with some compositions at least, is such as to 
make the usual pelleting methods difficult to 
carry out satisfactorily. 
A further object of the invention is to pro 

vide apparatus for pelleting a greater variety of 
adhesive compositions than is possible by the 
pressing methods now in use. 
And a further object of the invention is to 

provide apparatus for continuously shaping lique 
fiable solids into pellets or tablets of a given size 
by formation of spheroids thereof in a liquid and 
causing solidification of the spheroids in the 
liquid. 

Objects and advantages other than those above 
Set forth will be apparent from the following de 
Scription when read in connection with the ac 
companying drawing in which: 

Fig. 1 diagrammatically represents one embodi 
ment of apparatus for performing the method of 
the present invention. 

Fig. 2 is a full scale sectional view of a portion 
of one nozzle of the structure shown in Fig. 1, 
showing the relative size of the nozzle and of a 
Spheroid forning thereon. 

Fig. 3 is a diagram representing the liquid 
Column of a modified form of apparatus en 
ployed. When the pelleted solid is lighter than the 
liquid in which the pellets are formed, and 

Fig. 4 is a diagrammatic representation of one 
elenaent of a modified form of liquid column in 
which a physical condition along the column is 
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- 2. 
controlled in a manner differing from that shown 
in FigS. 1 and 2. 

Generally, the method of the present invention 
includes liquefaction of the solid to be pelleted by 
the use of heat or otherwise and depositing of the 
liquefied Solid as distinct and well spaced globules 
Or Spheroids in a column of liquid in miscible 
With the liquefied Solid. The liquid column about 
the globulizing means is maintained at a tem 
perature only slightly lower than the liquefaction 
temperature of the solid, to assist in forming and 
in limiting the spheroid size. The globules are 
freed from the edges of the globulizing apertures 
or nozzles at a given size and move through the 
liquid column in a direction and at a rate de 
pendent in part on the relative densities of the 
Solid and liquid. Such rate of movement is also 
affected by the progressive reduction of temper 
ature of the liquid column from the globulizing 
Zone to the opposite end of the column, the rate 
of novement preferably being such that the glob 
ules crystallize throughout rather, than forming 
a Crystalline shell with a liquefied center under 
pressure. The degree or extent of cooling is such 
as to bring the pellets substantially to room tem 
perature at which, in the case of certain adhe 
sives, the pellets will not adhere to each other. 
A continuous flow of liquid is maintained into the 
column to produce a flow parallel to the path of 
movement of the pellets for at least a portion 
of Such path and the liquid flow is continuously 
discharged from the column in such manner as 
to maintain a given liquid level therein and to 
carry the solid and cooled pellets out of the col 
umn. The pellets are discharged into suitable 
means for separating the pellets from the liquid 
and for dring the pellets by removal of liquid 
adhering to the surfaces thereof. 

Generally, one apparatus which may be em 
ployed includes a kettle in which the solid is 
liquefied by heating and from which the liquefied 
Solid is pumped to globulizing means. The pump 
discharge has a discharge line to the kettle and 
the globulizing means has a return line to the 
kettle and an overflow line for maintaining a con 
stant hydraulic head on the discharge nozzles. 
The globulizing means has a heating coil to keep 
the material liquefied and has nozzles discharg 
ing into a column filled with liquid immiscible 
With the liquefied solid. The column has means 
for maintaining a liquid temperature progres 
Sively varying from approximately the tempera 
ture of the liquefied solid in the zone adjacent the 
nozzles to ambient temperature at the end of the 
column remote from the nozzles. As shown in 
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Fig. 1, liquid column temperature control is ob 
tained by partially interwound heating and cool 
ing coils while Figs. 3 and 4 respectively ShoW 
the use of jets and of rings in controlling the 
temperature of the column. A continuous flow 
of cool liquid is supplied adjacent one end of the 
column (see Fig.1) to aid in controlling the tem 
perature therein and to provide a current for re 
moval of solidified pellets by way of a discharge 
conduit coacting With the column to form a 
U-tube controlling the level of the liquid in the 
column. The discharge conduit leads to a Screen 
for separating the discharged liquid and pellets 
and the pellets are discharged from such screen 
after surface drying thereof by a flow of air about 
the pellets. 

Referring particularly to the drawing by char 
acters of references, the numeral 5 generally des 
ignates a melting kettle which is double Walled 
to provide a space 6 receiving a heating medium 
by way of an inlet 7 and discharging such heating 
medium from an outlet 8. The bottom of the 
kettle is connected by a conduit f2 with a control 
valve 3, to the inlet of a pump 4 shown as being 
of the centrifugal type and discharging into a 
line 5 under the control of a valve 6. A line 7 
from the discharge line 5 is under the control 
of a valve 8 for returning the pump discharge 
to the kettle whenever desired. It will be under 
stood that the various conduits and discharge 
and return lines herein mentioned are preferably 
jacketed to receive a heating medium, or are 
otherwise heated. 
A liquefied solids globulizing means generally 

designated 23 comprises a chamber 24 with a plu 
rality of nozzles 25 in One Wall thereof and With 
a heating coil 26 in Such chamber. Chamber 24 
may be emptied into kettle 5 by a pipe 27 con 
trolled by a valve 28 and the level of liquid in 
chamber 24 is controlled by a pipe 29 and a valve 
30 connected with return line-27. The nozzles 25 
extend into a liquid column comprising a con 
tainer 3 for a body of liquid 32 having a heating 
coil 33 and a cooling coil 34 located adjacent the 
inner surface of the container and partially inter 
Wound So that the temperature in the liquid may 
be progressively or substantially uniformly varied 
from the ZOne of liquid about the ends of the 
nozzles at One end of the column toward the other 
end of the column. A frusto-conical hopper 36 
With Openings 37 is fixed in the bottom of the 
column to receive the solidified pellets, the solidi 
fied pellets being Subjected to the action of a jet 
of liquid delivered tangentially into the column 
by a pipe 38 and to a flow of cool, liquid delivered 
into the space between the side of the hopper 36 
and the side of the column by a pipe 39 to flow 
counter to the path of movement of the pellets 
for at least a portion of their movement. 
The Smaller end of the hopper 36 is connected 

With a discharge conduit 43 of relatively large size 
Which is So arranged that a portion 44 thereof 
coactS With the column in forming a U-tube for 
maintaining a given level of liquid in the column. 
The end portion 45 of the discharge conduit is 
flexible to permit swinging the discharge conduit 
about the axis of the rising leg thereof by use of 
a swivel joint 46. A vent pipe 47 is connected 
with the conduit and extends above the level of 
liquid in the column to prevent any siphon action 
in the discharge conduit. . . 
The discharge conduit delivers a flow of liquid 

and the pellets carried therein, into a liquid 
pellets separator-drier comprising a chamber 5 
having a screen partition 52 extending at an angle 
across-such chamber, the partition being prefer 
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4. 
ably so shaped as to guide pellets falling thereon 
to an opening in the wall of the chamber closable 
by a flap 53 and through which the pellets may be 
discharged into a chute 54. The level of liquid 
in the separator is controlled by an overflow 54 
With a valve 55. A drain 56 and a valve 57 are 
provided to empty all liquid from the separator 
when desired. The portion of the chamber 5 
below the partition 52 is connected by a conduit 
60 with a blower 6 by which a current of air 
may be passed through the partition 52 and the 
pellets thereon, after drainage of liquid from 
chamber 5, for the purpose of removing residual 
surface water on such pellets. The air current 
may be heated, if desired. During drying of the 
pellets in one separator, the discharge conduit is 
swung to bring section 45 thereof into another 
separator similar to that described. And the 
same blower 6 may supply air to the second 
separator by way of a branch conduit 62. 
In operation, a solid is liquefied in the kettle 

and the liquefied solid is delivered to the nozzles 
which are of an internal diameter smaller than 
the size of the pellets to be produced. The lique 
fied material flows into the liquid column as 
globules or spheroids of which the size is deter 
mined in part by the internal diameter of the 
nozzles and in part by the temperature of the 
liquid in the area about the nozzles. Such tem 
perature in the zone about the globulizing nozzles 
is preferably not more than 10-50 F. below the 
temperature of liquefaction of the solid. As soon 
as a globule has attained a size determined as 
above indicated, the globule leaves the end of the 
nozzle while still in very liquid condition. The 
surface tension of the liquefied solids now causes 
the globule to aSSume a Substantially spherical 
Shape. 
By proper relationship of the relative den 

Sities of the liquid column and of the relatively 
Soft globules, a movement of the globules is 
now obtained from the area adjacent the ends 
of the nozzles to the opposite end of the column. 
The rate of movement of such globules through 
the liquid column is partially controlled by re 
ducing the temperature of the column progres 
Sively and preferably at a Substantially constant 
rate, from a zone adjacent the ends of the 
nozzles to the opposite end of the column and 
the column is preferably of Such height for a 
given rate of cooling, that the globules are CryS 
tallized in their movement through the column 
and reach the end of the column at Substantially 
ambient temperature. The rate of cooling (i. e., 
the rate of heat transfer) and the height of the 
column are, of course, related to the composi 
tion and the size of the globules. 
Although the nozzles are Spaced from each 

other more than the diameter of a globule, it is 
possible for the globules or Spheroids to move 
into contact with each other while still suf 
ficiently Soft to be adherent and thus produce 
agglomerations. Such agglomerations are bro 
ken up by a jet of liquid delivered by pipe 38 
to a point adjacent the periphery of column 3 
to produce a Swirling action in the lower por 
tion of the column which, in combination with 
contact on the column hopper of Such agglomera 
tions, causes discharge of the pellets as separate 
globuleS. 
The tangential jet 38 and liquid Supply line 39 

continuously produce a fow of liquid into the 
Column and in the discharge conduit for carrying 
the solidified pellets out of the column into the 
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liquid-pellets separator-drier. If a blockage oc 
curs in the discharge conduit, it is necessary 
only to close the end of the vent pipe 47 for a 
short time thus creating a siphon acting in the 
discharge conduit 43, 44, 45, which rapidly re 
moves the blockage. 
... If the solid material is of relatively low den 
sity, it may be necessary to place the liquefied 
Solids distributing means at the bottom of the 
column and allow the globules or spheroids to 
rise upwardly through the liquid for discharge 
from the top of the column. Such structure is 
shown in Fig. 3 in Which the column 65 is prefer 
ably made as a closed tank, with a discharge 
conduit 66 adjacent, the upper end thereof. 
Liquefied material is supplied from the pump f4 
by way of a pipe 67 to a header 68 with nozzles 
69. The liquefied solid being lighter than the 
liquid 2 in the column, the header 68 is a closed 
chamber adjacent the bottom of the column and 
the nozzles 89 are directed upwardly therefrom. 
Coils 73 and 74 are arranged respectively closely 
adjacent to the header 68 and Spaced at a slight 
distance from the ends of the nozzles 69 for 
receiving a heating medium by which Solidifica 
tion of the material in the header can be pre 
vented and by which the size of the masses of 
material separating at the nozzles, can be reg 
ulated. A liquid supply line 5 extends into 
the column and terminates in a plurality of 
upwardly directed nozzles 76. Such supply of 
liquid is preferably at a lower temperature than 
the materials being pelleted and is discharged 
in a series of jets which provide a rising conical 
flow of liquid it the column, The Solidified 
naSSes rise upwardly through the colurn and are 
carried out of the column by overflow of the 
liquid through the offtake 66. 

For SOme materials, it may be desirable to 
control the temperature gradient in the column 
by admitting liquid in jets distributed vertically 
along the column and preferably also distributed 
circumferentially thereof. The openings or 
nozzles for so supplying liquid are preferably so 
placed that the jets may produce both move 
ment and sufficient agitation of the pellets to 
prevent agglomeration thereof. Such structure 
is shown in Fig. 4 in which a heating coil 8 
extends into the column 3 adjacent the ends of 
the nozzles 25 for the purpose of maintaining a 
temperature, in the ZOne adjacent the ends of 
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the nozzles, only slightly lower than the tem 
perature of liquefaction of the solid material it 
Self. Hence, the size of the spheroids may be 
readily controlled, and such spheroids may be 5: 
kept...at a relatively high temperature during 
movement through the heated portion of the 
column, thus allowing a substantially spherical 
formation of the globules. After the globules are 
fully formed, their movement downwardly 
through the column may be aided by the Supply 
of the immiscible liquid 32 by way of a pipe 8 
connected with a ring header 82 having openings 
therein as indicated at 83, for discharge of the . 
liquid as jets around the circumference of the 
entire column. A second supply pipe 85 is shown 
as Supplying liquid to a second header 86 for 
supplying an additional flow of liquid to. Carry 
the pellets into the receiving hopper 36. It will, 
of course, be understood that the number of ring 
headers may be nultiplied as desired dependent 
upon the composition of the material - being 
pelleted and upon the relative densities of the 
pellets and the liquid and upon the rapidity 
With which the pellets are to be cooled. The jets 

5 

6 
may be located to give either a smooth flow of 
liquid or to give agitation as desired. 

It Will thus be seen that the present method 
eliminates the waste and nuisances inherent in 
the usual pelleting or tableting methods involving 
grinding the Solid and pressing the ground ma 
terial into shape and requires much less power 
than Such prior method. No handling of the 
Cornpound is required between the step of lique 
faction thereof and the step of removal of the 
Solidified pellets from the drier thus avoiding 
danger of contamination, reducing the time and 
labor required and avoiding the limitations here 
tofore placed on the locations at which such pel 
leting methods could be performed. The lique 
fying step of the method aids in securing homo 
geneity of the composition and the solidification 
Step of the method produces a solid air-free 
crystalline structure, at least in some composi 
tions, as compared to the usual opaque air 
containing masses obtained with the pressing 
proceSS. 
The present process may be applied to any ma 

terial which can be liquefied by heat or pressure 
or other means and to such materials as may be 
Solidified by physical or chemical action in a 
liquid immiscible with the material to be pel 
leted. It will be understood, however, that the 
pellets are always substantially spherical as a re 
Sult of the Surface tension of the surface thereof 
in contact with the immiscible liquid which 
shapes the masses while the material is still 
liquefied. 
Although but a few embodiments of the pres 

ent invention have been illustrated and de 
Scribed, it will be apparent to those skilled in the 
art that various changes and modifications may 
be made therein without departing from the 
Spirit of the invention or from the scope of the 
appended claims. 
We claim: - 
1. In a device for forming a liquefied Solid into 

masses of given size, means for liquefying the 
solid, a column for receiving a liquid immiscible 
with the liquefied solid, means for introducing 
Separate maSSes of the Solid into the liquid in the 
column and adjacent one end thereof, jets for 
continuously producing a flow of liquid through 
a portion of the column and parallel with the 
path of movement of the masses therethrough, 
means for progressively controlling the tempera 
ture of the liquid in the column from the solids 
receiving end thereof and along the path , of 
movement of the masses therethrough, and a 
conduit connected with the column for discharg 
ing the flow of the liquid and the solidified 
masses therefrom, a chamber for receiving the 
masses and the liquid, means for separating the 
liquid and the masses, and means for drying the 
maSSes in the chamber by a current of ambient 
al 

2. In a device for forming a liquefied solid into 
masses of given size, means for liquefying the 
Solid, a column for receiving a liquid immiscible 
With the liquefied solid, means for introducing 
Separate masses of the solid into the liquid in 
the column and adjacent one end thereof, jets 
for continuously producing a flow of liquid 
through a portion of the column and parallel 
With the path of movement of the masses there 
through, means for progressively controlling the 
temperature of the liquid in the column from the 
Solids receiving end thereof and along the path 
of movement of the masses therethrough, and a 
conduit connected with the column for dis 
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charging the flow of the liquid and the solidified 
masses therefrom, a chamber for receiving the 
masses and the liquid, a foraminous partition di 
viding the chamber into two parts at different 
levels, and a blower discharging into the lower 
part of the chamber for drying the maSSes of 
solids resting on the partition. 

3. In a system for forming a liquefied Solid 
into masses of many sizes, means for liquefying 
the solid by melting, a column for receiving a 
liquid immiscible with the melted Solid, means 
for introducing separate masses of the Solid into 
the liquid in the column and adjacent one end 

O 

thereof, means for progressively reducing the . 
temperature of the liquid in the column from the 
solids receiving end thereof and along the path 
of movement of the masses therethrough, a false 
bottom in the column and having apertures 
therethrough, the column bottom and the false 
bottom defining a ringlike space, a conduit Con 
nected with said space for supplying liquid 
thereto for flow through the said apertures, and 
a conduit connected with the false bottom for 
discharging the flow of liquid and the Solidified 
masses therefrom, the liquid supply being at a 
temperature for chilling the masses and pre 
venting adhesions therebetween and thereof in 
movement through the discharge conduit. 

4. In a system for forming a liquefied Solid 
into masses of many sizes, means for liquefying 
the solid by melting, a column for receiving a 
liquid immiscible with the melted Solid, means 
for introducing separate masses of the Solid into 
the liquid in the column and adjacent one end 
thereof, means for progressively reducing the 
temperature of the liquid in the column from the 
solids receiving end thereof and along the path 
of movement of the masses therethrough, a 
conical false bottom in the column and having 
apertures spaced substantially uniformly about 
the larger end thereof, the column bottom. and 
the false bottom defining a ringlike Space, a Con 
duit connected with said space for Supplying 
liquid thereto for flow through the said aper 
tures, and a conduit connected with the Smaller 
end of the false bottom for discharging the flow 
of the liquid and the solidified masses therefron, 
the liquid supply being at a temperature less than 
that of the lowest solidification temperature of 
the solid for chilling the masses and preventing 
adhesions therebetween and thereof in movement 
through the discharge conduit. 

5. In a device for forming a liquefied Solid into 
masses of given size, means for liquefying the 
solid, a column for receiving a liquid immiscible 
with the liquefied solid, means for introducing 
separate masses of the solid into the liquid in the 
column and adjacent one end thereof, downward 
ly directed jets at a plurality of vertically Spaced 
locations in the column for supplying liquid to 
and continuously producing a flow of the liquid 
and the masses through a vertical portion of the 
column and parallel with the path of movement 
of the masses downwardly through the column, 
said jets progressively reducing the temperature 
of the liquid in the column along the path of 
movement of the masses therethrough, and a 
conduit connected with the column for discharg 
ing the flow of liquid and the solidified masses 
therefron. 

6. In a device for forming a liquefied Solid 
into masses of given size, means for liquefying 
the solid, a column for receiving a liquid innis 
cible with the liquefied solid, means for introduc 
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8 
ing separate masses of the Solid into the liquid 
in the column and adjacent one end thereof, a. 
plurality of ring headers positioned at vertically 
Spaced points in the column, each header having 
openings in its under side forming downwardly 
directed jets of the liquid for continuously pro 
ducing a flow of the liquid and the masses through 
a vertical portion of the column and parallel with 
the path of movement of the masses downwardly 
through the column, Said headers progressively 
reducing the temperature of the liquid in the 
column along the path of movement of the masses 
therethrough, and a conduit connected with the 
column for discharging the flow of liquid and the 
Solidified masses therefrom. 

7. In a device for forming a liquefied solid into 
masses of given size, means for liquefying the 
Solid, a column for receiving a liquid immiscible 
with the liquefied Solid, means for introducing 
Separate masses of the Solid into the liquid in the 
column and adjacent one end thereof, a ring 
header positioned adjacent and below Said last 
mentioned means, a plurality of additional ring 
headers positioned at vertically spaced points in 
the column below the first mentioned ring header, 
each header having openings in its under Side 
forming downwardly directed jets for continu 
ously producing a flow of the liquid and the 
maSSes through a vertical portion of the column 
and parallel with the path of movement of the 
maSSes downwardly through the column, Said 
headers progressively controlling the temperature 
of the liquid in the column along the path of 
movement of the maSSes therethrough, and a con 
duit connected with the column for discharging 
the flow of liquid and the solidified masses there 
from. 

8. In a device for forming a liquefied solid into 
masses of given size, means for liquefying the 
Solid, a column for receiving a liquid in miscible 
With the liquefied Solid, means for introducing 
Separate masses of the solid into the liquid in the 
column and adjacent one end thereof, means 
within the column for progressively reducing the 
temperature of the liquid in a portion of the 
column, downwardly directed jets at a plurality 
of vertically spaced locations in the column for 
Supplying liquid to and continuously producing a 
flow of the liquid and the masses through a ver 
tical portion of the column and parallel with the 
path of movement of the masses downwardly 
through the Column, Said jets aiding in pro 
gressively reducing the temperature of the liquid 
in the column along the path of movement of the 
masses therethrough, and a conduit connected 
with the column for discharging the flow of liquid 
and the Solidified masses therefrom. 

GEORGE W. BATCHELDER. 
OLIVER, J. BRONN. 
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