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ABSTRACT: In the water-vaporizing section of an open-bar 
rel screw press dryer, useful for removing water from 
elastomers, the combination of a screw positioned coaxially 
within a slotted barrel, the screw and the barrel being so pro 
portioned that the free volume between the screw and barrel is 
from 8 to 18 percent of the total available barrel volume. 
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SCREW PRESS FOR DRYING ELASTOMERIC 
, MATERIALS 

BACKGROUND OF THE INVENTION 

This invention pertains to improvements in apparatus for 
dewatering and drying elastomeric crumb materials, More 
particularly it is concerned with improvements in apparatus of 
the type described in U.S. Pat. No. 3,225,453 issued to A. H. 
Burner. This patent describes a screw press dryer consisting of 
a dewatering section, wherein water is mechanically removed 
continuously from a mass of wet elastomer crumb, and a 
vaporizing section wherein the remaining water is evaporated 
off by heating the elastomer mass. This screw press dryer is 
especially adapted to the drying of natural rubber and 
synthetic rubber such as styrene-butadiene copolymers. With 
newer types of elastomers such as terpolymers of ethylene, 
propylene and hexadiene (EPDM), however, the drying ac 
tion of screw-press dryers made in accordance with the 
teachings of the Burner patent and sold commercially by its 
assignee has been found to be capable of unexpected improve 
ment. Such dryers have a proportioning of screw assembly and 
slotted barrel size in the vaporization section such that the free 
volume is above about 22 percent. 

SUMMARY OF THE INVENTION 

Now according to the present invention it has been found 
that the foregoing and related problems of the prior art can be 
solved, improved drying of such elastomers as natural rubber 
and styrene~butadiene polymers can be attained, and 
complete drying‘of EPDM-type elastomers can be achieved in 
a screw-press dryer of the type described in Burner US. Pat. 
No. 3,225,453 if the screw and barrel in the vaporizing section 
are so proportioned that the free volume between the screw 
and barrel is about from 8 to 18 percent of the total available 
barrel volume. ~ ' ' 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing, the FIG. is a longitudinal cross section of a 
screw press dryer of the invention in which: 
A shaft 20, mounted at each end in bearings, not shown, 

carries a feed worm 50 adapted to pick up the elastomer 
crumb from a feed hopper, not shown here but illustrated as 
12 in FIG. 3 of US. Pat. No. 3,225,453, and move it towards 
the right into the expression chamber or dewatering section 
where waterv is mechanically removed from the crumb. 
Mounted concentrically on shaft 20 to form a screw assembly 
are a'plurality'of collars 62 and worm members 65, the 
perimeters of the collars and worm members being shaped to 
match the contour of a cage~ or barrel-section within which 
the screw is to revolve. 

The barrel section is'made up of a plurality of longitudinal 
screen bars of rectangular cross section spaced apart a few 
thousandths of an inch to form slots through which water 
which is squeezed out of the elastomer crumb can escape. The 
detail of the slotted-barrel construction is not shown in the 
drawing, but is known to the art and is illustrated in FIGS. 1 
and 3 of Burner US. Pat. 3,276,354 wherein 55 represents the 
bars and 56 the spacers. Water escaping through the slotted 
barrel shell is drained away by suitable'means, not shown. In‘ 
the barrel shell are mounted one or more bushings 100, the 
inner diameters of which are preferably a few thousandths of 
an inch greater than the worm ?ights‘which they surround. 
Normally this spacing remains as running clearance. If some 
force occurs causing the shaft to de?ect, the worm ?ight af 
fected can run in‘ contact withthe annular inner surface of its 
related bushing, thereby minimizing shaft de?ection and‘ con 
sequent wear'on the end‘bearings. I‘ 
Each barrel‘or cage section isprovided with a center barj'57 

at its top and bottomwhich serves to retain the screen bars in 
the section. Certain of the‘ center bars are provided with in 
ward-extending lugs 60, sometimesreferred‘to as breaker lugs, 
opposite collars 62 on the shaft 20. These lugs are adapted to 
engage the clastorner being forced toward them byi'thc worm 
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?ights and to prevent rotation of the material along the extent 
of their length axially of the cage, causing the elastomeric 
material to be fed toward the discharge end. Some of the col 
lars 62 are of uniform cross section along their lengths while 
others are formed to increase in cross section toward the 
discharge end of the cage, thus forming with the cage walls a 
passage of decreasing cross section through which the materi 
al is forced, resulting in mechanical compaction and compres 
sion of the material being dried. The compaction forces are in 
creased and directed radially by collars 62. This substantial 
radial pressure has the effect of forcing any liquid water 
present through the drainage openings of the cage sections. 
The worm members 65 are provided with notches or other 

discontinuities 67 in the worm ?ights. This notched worm con 
struction enhances the mechanical} working of the material 
being dried. 
The portion of the slotted barrel or cage assembly nearest 

the feed end is referred to herein as the dewatering section 
while that closest to the discharge end is called the vaporizing 
section. In the latter, heat may be supplied, by means not 
shown, whereby water not removed in the dewatering section 
is vaporized and removed as steam. The frictional heat 
generated by mechanical working and tearing of the material 
being dried contributes signi?cantly to the total heat available 
for this drying action. 
The free space 1 between the screw assembly and the 

slotted barrel in the dewatering section substantially exceeds 
the free space 2 in the vaporizing section. According to this in 
vention the latter is critical and is limited to from 8 to 18 per 
cent of the total available space in that section. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

While the present invention has been described as a single 
screw-press dryer having separate dewatering and water 
vaporizing sections it will be understood ‘that such sections 
may be in the form of separate dryers arranged in series so that 
the dewatered product of the ?rst passes to the second 
wherein the water-vaporization occurs. This dual arrangement 
is illustrated in Example 3 hereinbelow. 
The dryer is of the open-barrel type—that is, the barrel wall > 

has longitudinal openings or slots thaerein, adapted to permit ' 
water or water vapor to escape but to retain substantially all of 
the polymer being dried. Such barrels are already well known 
in the art, and are sometimes referred to as slotted barrels. 
The free volume of the water-vaporizing section of a slotted 

barrel screw press is calculated by subtracting the volume oc 
cupied by the screw from the total volume of the barrel, both 
volumes being in said water-vaporizing section only. Accord 
ing to the present invention it has been found that the free 
volume is critical and should be from 8 to 18 percent of the 
total volume of the barrel for adequate drying of EPDM 
polymers and polymers of similar rheological properties. This 
means that there is relatively close clearance between the 
screw and the barrel and as a consequence the polymer is very 
tightly squeezed and is subjected to frictional forces hitherto 
not attained in screw-press dryers‘ of conventional design. 

It is emphasized that the free volume limits apply to the 
water-vaporization section of the dryer-that is, the area in 
which there is substantially no further mechanical removal of 
liquid water. With more than 18 percent free volume the sec 
tion does not drive off all‘ of the water in an ordinary wet 
polymer of the‘EPDM-type. It‘ will be understood that the 
presence of water'is incidental to the process of manufactur 
ing the polymer wherein the polymer in the form of crumb is 
washed with water to remove impurities resulting from its 
manner of preparation. Ordinarily ‘the crumb as fed to the 
screw press dryer will contain about from 40 to 60 percent of 
water and most‘of it‘ will be occluded so that it cannot simply 
be drained off. The mechanical action in the dewatering sec 
tion‘reduces the water content to about‘ from 5 to 12 percent 

‘ in thepolymer as it goes to the water-vaporization section. 
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On the other hand it has been found according to this inven 
tion that if the free volume in the water vaporizing section is 
less than about 8 percent the capacity or through-put of the 
dryer becomes severely restricted without a corresponding im 
provement in drying effect. 
The free volume of the dewatering section is not subject to 

the same limitations as herein described but on the contrary is 
ordinarily substantially more than 18 percent. 
The invention will be better understood by reference to the 

following illustrative examples. 

EXAMPLE 1 

This example describes a shaft con?guration, employed on 
a single screw press mechanical dryer of the open barrel type 
for water removal from elastomers. which limits the free 
volume between the screw and the barrel in the water vaporiz 
ing section to 14 percent of the available free barrel volume. 
This screw press drys elastomer crumb containing approxi 
mately 50 percent water by expressing water from the polymer 
until it contains 5 to 12 percent residual moisture. and then 
heating the elastomer above 150° C. to vaporize the remaining 
water. Squeezed water and steam are exhausted through the 
side of the barrel. The vaporizing section in this example con 
sists of the last four sections (44 inches) of an eight section 
(88 inch) screw press, although it can utilize as few as three 
sections or as many as ?ve sections. 

In the vaporizing section this screw con?guration is com 
posed of 13-inch drum chamber plain and notched worms of 
conventional design l3'/s-inch ?ight diameters, and 12 and 13 
inch diameter collars arranged in alternating fashion to 
restrict the free volume to 14 percent of the available volume 
in a 14-inch diameter barrel. Worm pitch of 3 inches is used in 
the vaporizing section, although minor variations (less than 1 
inch in either direction) in this dimension function satisfac 
torily. Screw length devoted to collars in the alternate collar 
worm-collar stacking arrangement amounts to 42 percent of 
the total length in the vaporizing section. This invention func 
tions satisfactorily with 35 percent to 50 percent of the shaft 
length devoted to collars. Breaker bars of conventional design 
are used with this con?guration as described above with 
reference to the drawing. This shaft arrangement can be 
operated at speeds of 87 to 160 r.p.m. to permit optimum per 
formance with a particular type of elastomer. Drying rates 
demonstrated in a single screw press equipped with this inven 
tion range from 1000 to 3000 lb./hr. of FPDM polymer having 
a Mooney viscosity of 45ML-4:250° F. and 1000 to 2200 
lb./hr. of EPDM polymer having a Mooney viscosity of 
30ML-4z250 ‘’ F. ~ 

EXAMPLE 2 

This example describes a shaft con?guration, employed on 
a single screw press mechanical dryer of the open barrel type 
for water removal from elastomers, which limits the free 
volume between the screw and the barrel of the water vaporiz 
ing section to l 1 percent of the available free barrel ‘volume. 
This screw press drys elastomer crumb containing approxi 
mately 50 percent water by expressing water from the polymer 
until it .contains 5‘ to 10 percent residual moisture; and then 
heating the elastomer above 150° C. to vaporize the remaining 
water. Squeezed water and steam are exhausted through the 
side of the barrel. The vaporizing section in this example con 
sists of the last four sections (44 inches) of an eight section 
(88 inch) screw press, although it can utilize as few as three 
sections or as many as ?ve sections. 

In the vaporizing section this screw con?guration composed 
of l3~inch drum-diameter plain and notched worms of con 
ventional design with l37/a-inch ?ight diameters, 13-inch 
diameter collars, and 13-inch to l31é-inch diameter rising col 
lars arranged to restrict the free volume to l 1 percent of the 
available volume in a 14-inch diameter barrel; ln this example 
the rising collars are used in the ?ve collar positions im 
mediately prior to press discharge to reduce the free volume 
and apply additional mechanical work to the elastomer. The 
number, position, and dimensions of these ‘conventionally 
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designed rising collars can be varied along as the free vlalume 
is maintained between 8 and 18 percent of the available barrel 
volume. Worm pitch of 3 inches is used in the vaporizing sec 
tion, although minor variations in this dimension function 
satisfactorily. Screw length devoted to collars amounts to 42 
percent of the total length in the vaporizing section in this ex 
ample. This invention functions satisfactorily with 35 percent 
to 50 percent of the shaft length devoted to collars. Breaker 
bars of conventional design are used with the con?guration as 
shown in the drawing. This shaft arrangement can be operated 
at speeds of 87 to 160 r.p.m., the particular speed being 
chosen to permit optimum performance with a particular type 
of elastomer. Drying rates demonstrated on EPDM elastomers 
in a single screw press equipped with this invention include: 

Rate _ lb/hr Monney Viscosity (M L-4:250°F) 
I000 10 4000 70 
I000 10 4000 40 
100010 3600 30 
I000 I0 3000 20 
I000 to 4000 45 

20 1000 m 3500 

EXAMPLE 3 

This example describes a shaft con?guration, employed on 
the second of two screw presses of the open barrel type 
operating in series for water removal from elastomers, which 
limits the free volume between the screw and the barrel of the 
water vaporizing section to 18 percent of the available free 
barrel volume. Elastomer crumb containing approximately 50 
percent water is dewatered in the ?rst screw press to 5 to 20 
percent residual moisture by squeezing the crumb between the 
shaft and the barrel. The second screw ‘press receives the par 
tially dewatered crumb and provides additional squeezing to 
remove all the expressible (to 5—l0 percent residual) water. 
It then heats the elastomer above 150° C. to vaporize the 
remaining water. Water is exhausted through the barrel of the 
?rst screw press and water and steam are exhausted through 
the barrel of the second screw press. In this example the 
vaporizing section of the second machine consists of the last 
?ve Sections (55 inches) of an eight section (88 inch) screw 
press. If more water is removed-in the ?rst screw press then 
the vaporizing section of the second machine can include six, 
seven, or eight sections of an eight section screw press. 
Similarly if the second screw press only had six sections then 
the vaporizing section would consist of either three, four, ?ve 
or six section. 

In the vaporizing section of the second press this screw con 
?guration is composed of 12- and l21/é-inch drum diameter 
plain and notched worms of conventional design with 13% 
inch flight diameters, 12-inch diameter collars, 12-inch to 
121/é-inch diameterrising collars, and lZXA-inch to l31/4-inch 
diameter rising collars arranged to restrict the free volume to 
18 percent of the available volume in a 14-inch diameter bar 
rel. 

In this example the rising collars are used in the collar posi 
tions immediately prior to the press discharge to reduce the 
free volume and apply additional mechanical work to the 
polymer. The number, position, and dimension of these rising 
collars can be varied as long as the free volume is maintained 
between 8 and 18 percent of the available barrel volume. 
Worm pitch of 3 inches is used exclusively in the vaporizing 
section, although minor variations in this dimension would 
function satisfactorily. Screw length devoted to collars 
amounts to 40 percent of the total length in the vaporizing sec 
tion in the example. This invention functions satisfactorily 
with 35 percent to 50 percent of the shaft length devoted to 
collars. Breaker bars of conventional design are used with this 
con?guration as'discussed above in reference to the drawing. 
This shaft arrangement can be operated at speeds of 87 to 160 
r.p.m., the particular speed being chosen to permit optimum 
performance with a particular type of elastomer. Drying rates 
demonstarated in a two-press dryingline with the shaft ar 
rangement of this invention installed in the second press range 
form 3000 to 4600 lb./hr. of EPDM polymer having a Mooney 
viscosity of 70M L-4:250° F. 
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In a similar screw press dryer having 15 percent free volume 
in the water-vaporizing section and having a screw con?gura 
tion using 13-inch diameter worms in addition to the 12 and 
l2%-inch worms, drying rates of 3000 to 6000 lb./hrr of 
EPDM polymers having Mooney viscosities of 70, 45. 40 and 
30 have been achieved. 

. lclaim: ' 

1. In the water-vaporizing section of an open~barrel screw 
press dryer for dewatering and drying elastomeric crumb 
materials, the combination of a screw positioned coaxiully 
within a slotted barrel, the volumes of the screw and barrel 
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being so proportioned that the free volume between the screw 
and barrel is from 8 to l8 percent of the total available barrel 
volume. 

2. A screw press dryer of claim 1 in which the diameter of 
the screw at the discharge end is larger than at the input end. 

3. A screw press dryer of claim 1 in which the water 
vaporizing section is immediately preceded by a dewatering 
section having a greater proportion of free volume to total 
available volume than does said water-vaporizing section. 


