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Application filed February 19, 1926. Serial No. 89,317. 

This invention relates to the drying of wet 
or moist material by the removal of liquid 
therefrom with the aid of heat. It relates 
more particularly to improvements in proc 

sesses and apparatus for the vacuum drying 
of such material, and is especially concerned 
with the treatment of relatively small quanti 
ties of material. 

For small tonnage production, the usual 
o vacuum drier of the horizontal rotary type 
has the objections of high initial cost and in 
efficient operation. These objections arise 
from the fact that such a drier in a small size 
requires the same equipment and end con 

is struction as one built for large scale oper 
ations, and the further fact that a large pro 
portion of its heated surface is not utilized 
in the drying operation. Consequently it is 
customary to employ drier pans when the 

20 quantity of material to be dried is too small 
or economical handling in rotary driers; 

but these are attended by high labor costs, 
high losses in handling and slow opera 
tion. 

25 
tively small batches are dried with compara 
tively short time cycles, low labor cost and 
freedom from handling losses. The invention 
presents the further features of inexpensive 

30 installation, long life with low maintenance, 
operation under any condition of pressure or 
vacuum, and capability of performing the 
additional operations of grinding, mixing 
and standardizing. 
In brief, the process forming a part of the 

invention comprises elevating the material 
to be dried while in contact with a substan 
tially vertical surface, scraping the driedma 
terial from contact with the surface, and re 
moving vapor formed in the drying of the 
material. - 

The apparatus forming a part of the inven 
tion consists of a vertical jacketed vessel with 
a rounded or sloping bottom, and a remov 
able agitator suspended within the vessel, 
the agitator being of a type that shears dried 
material from the wall to afford an efficient 
heat transfer to fresh material. With the 
vertical arrangement, the weight of the agita 
tor is carried by the cover, its coaction with 
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According to the present invention, rela 

the vessel wall is uniform for the whole pe 
riphery, and the entire vessel circumference 
is utilized for the drying operation. This 
also permits the use of a cast iron construc 
tion with its attendant advantages. 

In the accompanying drawings 
Fig. 1 is a top view of the drier; and 
Fig. 2 is a vertical axial section. . 
A container 1 having a round bottom 2 is 

provided with a jacket 3 inclosing the opera 
tive portion of the container, and containing 
a suitable medium for heating it. A cover 4 
carries a central bearing 5 and a superstruc 
ture 6 on which is mounted a drive mecha 
nism 7 for a shaft 8 that extends within the 
container. A stuffing box 9 in the cover 
provides a tight joint about the shaft. The 
end of the shaft within the container car 
ries an agitator 10, preferably of the spiral 
ribbon type, formed to follow closely the con 
tainer configuration and with the broad sur 
face of the ribbon disposed at an angle to the 
axis of the agitator, thus providing anim proved lifting and shearing action. The 
lower end 11 of the ribbon is attached to the 
shaft, and arms 12, 13 and 14 extending from 
the shaft, support remaining portions of the 
agitator ribbon. 
The container has a charging opening 15, 

suitably closed and a vapor outlet 16 in the 
cover. A bottom discharge 17 is closed by 
a valve 18 whose stem 19 is threaded in a 
swiveled arm. 20. 
In the operation of the drier, press cake 

or other material to be dried is charged 
through the opening 15, and the opening is 
closed. The agitator is started, and as it 
revolves, it first forces upwardly, or elevates, 
into contact with the inner surface of the 
vertical wall of the container the material 
to be dried lying near the wall. As the revo 
lution of the agitator continues, the material 
is further elevated while in contact with said 
surface until the upper end of the agitator 
ribbon is reached, and then it falls back into 
the container. The wall is heated to a tem 
perature suitable for drying the material, and 
the heat transmitted by the wall of the con 
tainer to the material, while it is being ele 
vated in contact with the inner surface of said 
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wall, causes liquid or moisture contained in it 
to vaporize. Vapor formed in the drying of 
the material is removed through the outlet 
16 in any well known manner. The agitator 
blade, by reason of its angular disposition 
relative to the vessel wall, shears and scrapes 
off any moist or dried material which tends to 
adhere to the wall; it also forces said material 
toward its inner edge, from which said mate 

orial drops back into the lower central por 
tion of the container. 
By this process there is effected a constant 

stirring and turning over of material, and the 
whole of the heating surface of the container 
is utilized in the drying action, thus giving a short drying cycle. 

. The close contact of the agitator ribbon 
and the container wall prevents encrustations 
on the wall which check the transfer of heat. 
It also serves to cause a grinding or pulver 
izing of the material as the paste or press 
cake approaches dryness, i results in a 
product of considerable fineness. This ac 
tion and the completeness of the agitation 
render the invention useful for mixing other materials with the press cake by grinding 
them together as, for example, for mixing 
common salt or Glauber's 'salt with dye 
stuffs. . . 
The vertically arranged agitator and the 

bottom discharge in axial alignment com 
bine in providing a drier that is quickly and completely emptied when the drying action is 
finished. It furthermore affords a construc 

stion that is readily cleaned for changing from 
one product to another. Obviously, the con 
tainer and agitator axis need not be truly 
vertical as the structure is operable with va 
rious inclinations of the axis and the term 
“substantially, vertical' is intended to in 
clude such an angular disposition. With 
an inclined arrangement it may be desirable 
to offset the discharge opening from the axial 
line. 

As I claim: 
1. In an apparatus for drying wet or moist 

material by the removal of liquid therefrom 
with the aid of heat, the combination of a 
vertical cylindrical wall, means for heating 
said wall to a drying temperature, means for 
elevating material to be dried into contact with said wall, and means for removing 
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vapors formed in the drying of said ma terial. 
2. In an apparatus for drying wet or moist 

material by the removal of liquid therefrom 
with the aid of heat, the combination of a 
heated vertical cylindrical wall, a rotary 
spiral agitator in close contact with said wall 
for elevating material to be dried in contact 
with said wall, and means for removing 
vapors formed in the drying of said ma 
terial. 

3. In an apparatus for drying wet or moist 
65 material by the removal of liquid therefrom 

SS 

posed with respect to said wall, and an out 
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with the aid of heat, the combination of a 
heated vertical cylindrical wall, a rotary 
spiral agitator in close contact with said wall 
for elevating material to be dried in contact 
with said wall and for shearing dried ma 
terial from contact with said wall, and means 
for E. vapors formed in the drying of said material. 
4. In an apparatus for drying wet or moist 

material by the removal of liquid therefrom 
with the aid of heat, the combination of a 
closed container for the material to be dried having a vertical cylindrical wall, means for 
heating said wall to a drying temperature, 
a rotary spiral agitator for elevating the ma 
terial while in contact with said wall, and an 
outlet in said cover for removing vapor 
formed in the drying of said material. 

5. In an apparatus for drying wet or moist 
material by the removal of liquid therefrom 
with the aid of heat, the combination of a 
closed container for the material to be dried 
having a vertical cylindrical wall, a heating 
jacket for heating said wall to a drying tem 
perature, a cover for said container, a rotat 
able shaft suspended from said cover axially 
of said container, a spiral ribbon agitator 
mounted on said shaft in close contact with 
said wall for elevating said material while in 
contact with said wall, and an outlet in said 
cover for removing vapor formed in the dry. 
ing of said material. 

6. In an apparatus for drying wet or moist 
material by the removal of liquid therefrom 
with the aid of heat, the combination of a 
closed container for the material to be dried 
having a vertical cylindrical wall and a valve 
controlled bottom outlet, a heating jacket for 
heating said wall to a drying temperature, a 
cover for said container, a rotary spiral rib 
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bon agitator for elevating said material 
while in contact with said wall mounted in 
close contact with said wall and having the 
broad surface of said ribbon angularly dis- 110 
let in said cover for removing vapor formed 
in the drying of said material. 

7. In an apparatus for drying wet or moist 
material by the removal of liquid therefrom . 
with the aid of heat, the combination of a 5 
heated vertical cylindrical wall, a rotar 
spiral ribbon agitator in close contact wit 
said wall for elevating the material to be 
dried in contact with the wall and having the 
broad surface of said ribbon angularly dis- 120 
posed with respect to the wall. - 
In testimony whereof I affix my signature. 

CLARK C. HERITAGE. 
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