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* My invention relates to drying apparatus and 
more particularly to improvements in rotary 
driers for drying comminuted material and the 
like. 
A typical form of drier for the drying of com 

minuted or powdered material consists of an 
elongated rotating cylinder into which the mate 
rial to be dried is fed and in which it is subject 
to a current of warm air blown through the cylin 
der. Commonly the cylinder is mounted with its 
axis slightly inclined and the material is con 
tinuously fed through an opening at the high end 
and is continuously expelled at the other end. 
To expose the material to the drying effect of 
the current of air, it is customary to provide 
scoops on the inner cylindrical wall whereby as 
the cylinder rotates the material is picked up by 
the scoops from the mass of material at the bot 
tom and is later spilled from the Scoops at a fur 
ther period of their rotation. 
The object of my invention is to provide a drier 

having an improved construction and arrange 
ment of scoops whereby an improved exposure of 
the material to the current of air is obtained, with 
consequent increase in the drying capacity of the 
apparatus. 
A further object of my invention is to provide a 

drier having material distributing scoops which 
are Self-cleaning. 
Other objects and advantages of my invention 

will become apparent from a consideration of the 
following detailed description of a specific en 
bodiment thereof in which Fig. is a Sectional 
view transversely of a drier cylinder taken along 
the line AA of Fig. 2; Fig. 2 is a longitudinal 
view of a drier cylinder, shown broken for con 
venience of illustration and with the left hand 
end in section; and Fig. 3 is a view on an en 
larged scale of a detail. 

Referring to the drawings, O represents a 
drying cylinder which is of considerable length, 
but in Fig. 2 is shown broken away for con 
venience of illustration. The cylinder will be 
mounted for rotation by any suitable means of 
known type which has not been illustrated as the 
particular means forms no part of my invention. 
The cylinder is mounted at a slight incline and a 
feed inlet is shown at the axis of the upper end. 
A suitable outlet for dried material is indicated 
at 2 at the lower end of the cylinder. The 
direction of rotation of the cylinder is indicated 
by the arrow shown above the cylinder in Fig. 1. 
During operation, material to be dried is fed in 
the inlet and gradually works its way to the 
outlet 2 where it is discharged. During its 

2 Claims. (C1. 34-136) 

0 

5 

920 

25 

30 

35 

40 

45 

50 

65 

passage through the cylinder, it is picked from 
the accumulation 3 of material in the bottom 
of the cylinder by scoops 4 which spill it into 
a current of warm air which may be passed 
through the cylinders either with the flow or in 
counterflow thereto. A series of rows of fights 
or Scoops 4 are symmetrically spaced circum 
ferentially on the inner wall of the cylinder, 
twelve rows being shown. As can be best seen 
in Fig. 2, each row of scoops consists of a plu 
rality of individual scoops 4 of relatively short 
length compared to the length of the drier. The 
Spaces separating the individual scoops 4 of 
a row are of Sufficient width to permit the passage 
of the particular type of material being operated 
on. The Scoops 4 are made of spring metal 
of a composition adapted to resist corrosion by 
the moist material being dried and of a gauge 
thin enough so that the scoop when loaded will 
tend to Oscillate and have a configuration as 
shown in Fig. 1. They are mounted with one end 
anchored to the cylindrical wall 0 and with the 
other end 5 free. As the drum rotates the scoops 
4 enter the accumulated material 3 in the bot 
tom of the drum at the left-hand side and pick 
up a full charge of material. As the scoops 
emerge from the material 3 and progress in their 
travel, they continuously spill the material over 
their ends 5. Due to the Scoops being of thin 
gauge spring material anchored only at their wall 
end and are otherwise unsupported they tend to 
vibrate or oscillate through a narrow range about 
the clamped end as an axis and the period of 
vibration varies with the degree of loading. As 
the scoops are Supported separately they vibrate 
independently of one another. The scoops are 
bent in a smooth curve so that the material bear 
ing surface is free from sharp bends, the free 
ends thereof are reverted towards the cylinder 
wall whereby some material is retained therein 
for the greater part of the upper half of their 
travel. The material in the Scoops is also spilled 
through the slots 7 between the scoops 4 and 
this spilling will continue as long as there is mate 
rial in the scoop due to the continuous readjust 
ment of the position of the material in the Scoop 
in its travel. As stated the slots between the 
adjacent scoops are wide enough to permit the 
passage of a particular size of particles of mate 
rial to be dried. They are, however, as shown in 
Fig. 2 relatively narrow compared to the width 
of the scoop whereby the flow of material there 
through from the sides of the piles of material 
in the scoop is regulated. The regular flow of 
material through the slots between the scoops is 
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assisted by the relative movement of adjacent 
Scoops due to their independent vibration. The 
relative movement of the scoops also acts to pre 
vent the clogging of these slots by the damp 
granular material. It will thus be seen that the 
material to be dried is uniformly spilled into the 
current of drying air across the whole width of 
the cylinder. The material spilling from the free 
ends 6 of the scoops form a plurality of curtains 
of falling material, indicated at f6 in Fig. i., ex 
tending lengthwise of the cylinder, and the mate 
rial spilling through the slots form a plurality 
of curtains of falling material indicated at 8 in 
Fig. 1 and extending transversely of the cylinder 
and the air current. It will be apparent that for 
a given size of drier that the addition of the 
large number of curtains of falling material; lo 
cated across the path of the drying medium, in 

4. 
contour of the Scoops tends to prevent particles 
of material sticking thereto and gradually clog 
ging them, 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. In a rotary drier for drying granular mate 

rial, a cylindrical shell with a feed opening at 
one end, a discharge opening at the other end, 
means for circulating a drying gas lengthwise 
therethrough, and means for elevating and re 
leasing the material to fall in a series of lon 
gitudinal curtains and a series of transverse cur 
tains through the drying gas comprising roWS of 

creases to a great extent the Surface area of 
material exposed to the drying gas over that of 
the conventional type of Scoops in which the slots 
are not present. It will be apparent that the 
increased drying efficiency afforded by the pres 
ence of the curtains of falling material lying 
transversely of the air flow over a similar struc 
tures without the transverse curtains will permit 
a drier of given drying capacity to be constructeft, 
of shorter length with the consequent Saving in 
initial cost, and With the advantage of requiring 
less floor space and leSS driving power. 
In the preferred manner of use the drying gas 

passes through the drier flowing counter to: the 
material. In conventional rotary driers for gran 
ular material, such for example as those illus 
trated and discussed in an article published in: 
the Transactions of the American Institute of 
Chemical Engineers vol. 38; at page 124 et Seq, 
and at page 841 et seq., entitled "Factors influ 
encing, rotary drier performance' the material 
to be dried cascades from the flights in a Series 
of curtains: of falling material longitudinally of 
the drier and the warm air flows through the 
cylinder between and parallel to these curtains. 
A certain amount of fine dry material is carried 
from the drier with the air current. 

material lying in the air passage between the lon 
gitudinal curtains serve to intercept the dry fines 
as: they are carried towards the moister materiai 
at the input end to a greater extent than Would 
be the case if the transverse curtains. Were not 
present, 
A suitable means for attaching the ends of the 

scoops. 5. to the cylinder wall is indicated in 
Eig; 3. The attachment end of the: scoop. 4- is: 
bent to semi-cylindrical form to correspond, in 
curvature to the surface of a half round bar 9. 
A single: bar 9 may engage a plurality of the 
scoops in a row and bolts 20 detachably secure 
them to the shell 0 with the curved surface 
clamped thereagainst. The extreme ends. 2 of 
the scoops are bent to engage the flat side of the 
bar:19. The mounting above described supports 
the clamped end of the Spring; in a manner Such 
that the tendency of, the springs to Weaken and 
break at the clamping point, under vibration is: 
minimized. As stated the Scoops. 4 are of Spring: 
material anchored at One end only and in Opera-, 
tion are free to vibrate individually. This con 
struction makes for a self-cleaning apparatus. 
The relative movement of adjacent scoops 4 due 
to the vibration prevents the slots. T. between 
them from. clogging with material. 

In the drier 
of: my, invention the transverse curtains of falling. 

In addition. 
the continuous vibration together with the Smooth, 
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fights circumferentially spaced about the inner 
surface of the cylinder wall, each row lying paral 
lel to the axis of the cylindrical shell and compris 
ing, a plurality of aligned individual scoops spaced 
from one another a distance sufficient to permit 
the granular material to pass therebetween but 
close enough together to control the flow of the 
naaterial... therethrough as the drier rotates, 
clamping means Securing the individual. SCOOpS: 
at one end: to the Wall of the drier, said ScoopS: 
being otherwise unsupported and unobstructed 
and made of spring metal of sufficiently light 
gauge. So that they Will: OScillate, through a nar 
row-range about their clamped end as a pivot: 
when loaded with material, Said Scoops having, 
a continuously curved material bearing Surface 
shaped to retain some of the material throughout. 
the greater portion of each revolution of the drier. 

2. In a rotary drier for drying granular mate-' 
rial, a cylindrical shell With a feed opening at, 
one end, a discharge opening at the other end 
means for circulating a drying gas lengthwise 
therethrough, and means for elevating and re 
leasing the material to fall in a series of lons' 
gitudinal curtains and a Series of transversecur 
tains through the drying gas comprising rows of 
curved flights circumferentially Spaced about the 
inner surface of the cylinder wall and shaped to 
pick up material and gradually spill it throughout. 
the greater part of each revolution of the drier, 
each row of flights comprising a plurality of 
aligned individual sections spaced from one an 
other a distance sufficient to permit the 'granular 
material to pass therebetween but close enough 
together to control the flow of material there. 
through as the drier rotates, each section having; 
its wall engaging end formed in a curve reverse 
to the curve of the body of the section, means: 
for clamping the sections to the wall of the drier 
comprising: a bar with a transversely curved sur 
face co-operatively engaging the said curved end: 
of the section, said sections made of spring: metal 
of sufficiently light gauge so that they will oscil 
late through a narrow range about their clamped; 
ends when loaded with material. 
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