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all 23,533. . Spacificati. i. of setters a test. Pate:Gies; S3.3, 5, 1935. 
Aslication ficti: 23, 18 y 27, 1914. Serial Rio, 82,845. 

to aii. xiori, it not concern, 
Beit known that, i, CLARENCE W. E. 

a citizen), of the United States, residing 
Fri, 
toi iowa, have invented certain new and use ful improvements in Centrifugal laying 
Apparatus; and hereby declare that the 
following is a ful, clear, and exact descrip 
tion thereof, reference being had to the ac 
companying drawings, which form part of 
this specification. 
This invention is a novel apparatus or 

nachine for drying substances by centrifu 
gal action, and is what term a centrifugal 
drying machine, and is especially adapted 
for drying small particles in bulk, such as 
grain, button blanks, and other large mate 
rials, but by using drying cylinders of suit 
able mesh it can be used for drying fine 
materials such as sand, sugar, etc.; and it, 
may also be used in the separation of pulpy 
matters. It is, however, more particularly 
designed for use in rapidly drying granular 
sistances such as grain. - 
One object of the invention is to provide 

a machine in which the material can be 
dried very rapidly by centrifugal action, 
and which can be operated continuously, so 
that the material to be dried can be con 
tinuously fed to the machine and separated 
from the water or liquid and the dried mate 
rial continuously discharged, and for this 
pulpose any achine is provided with a 
series of drying cylinde's which are adapted 
to be simultaneously moved in an orbital 
path, and during part of its traverse of such 
path each drying cylinder is caused to rotate 
on its own axis so as to effect the drying of 

at: 

the material therein by centrifugal action, 
and is then stopped from rotating on its own 
a Nis without stopping its orbital movement, 
and the dried material is discharged there 
f'?on at the desired point: then such drying 
(ylinder is again cased to rotate upon its 
own axis and while so rotating receives a 
fresh charge of the material to be dried, and 
dries the same... and discharges it as before, 
in the course of its onlbital travel. 
My invention also includes novel means 

for arresting the rotation of each drying 
cylinder at a certain point in its orbital 
movement and for bringing it again into 
axial rotation at another point in its orbital 
movement. 

It also includes a novel construction of 
the drying cylinders. 

son, in the county of Lee and State. 
facture and use the same, and in the cis 

in the accompanying 
illustrated one practical embodiment, 
invention which will describe in detai 
enable those familiar with the art, orani 

I have suminarized the novel features 
combinations of parts for whic: I. 
protection. ' ' 

in said drawings:-Figure a front, 
elevation of the Salet machine, partly 
broken to more clearly show some of the 
features of construction. 
pian view of Fig. 1. Fig. 3 is a detail side 
view of the upper part of the machine show. 

S i. 

Fig. 2 is a top 

ing the devices for throwing the drying cyl 
inder's into and out of axial rotative position. 
Fig. 4 is a detail view of the guard plate 8. 
Fig. 5 is a detail vertical section on the line 
5-5, Fig. i. Fig. 6 is an enlarged vertical 
Sectional view through one of the drying 
cylinders and the immediately related parts. 
Fig. 7 is a detail view of the upper bearing 
of a drying cylinder. Fig. 8 is a detail view 
of the spring 7. Fig. 9 is a detail view of 
the frictional devices for arresting the rota 
tion of the drying cylinders. Fig. 10 is a de 
tail top plan view illustrating a frictional 
drive for the cylinders. Fig.11 is a detail 
section of Fig. 10. 
As shown in the drawings, the machine 

frame comprises a base of any suitable 
contour, from which rise four standards it 
that are connected at top hy a frame or 
spider 1 to hold them in rigid relation. 
These parts may be united in any suitable 
way, threads and nuts being shown for such 
purpose in the drawings. 
On the base i are mounted bearings 2,2, 

for a horizontal shaft 2, which extends dia 
metrically across the base and through a 
central standard 2 that is disposed at about 
the vertical axis of the frame; and in the 
upper end of the standard 2 is stepped a 
vertical shaft 3 (see Figs. and 5), the 
upper end of which shaft is journaled in a 
bearing 3 in the top frame 1. 

Shaft 2 may be driven by any suitable 
means, being shown as provided with a pull 
ley 2, on one end by which it can be belted 
to a driving shaft (not shown). The shaft 
3. stands vertically above shaft 2 and is 
driven from shaft 2 by means of a bevel gear 
3 meshing with a bevel gear 2 on shaft, 2, 
Fig. 1. On the shaft 3 above gear 3°, is 
loosely placed a sleeve 3, to the lower end 
of which is rigidly attached the hub of 
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a horizontally disposed friction wheel, which 
preferably comprises an annular rim 4, 
a hub 4 and connecting spokes 4, which 
spokes are preferably bent so that the rim 
4 lies in a plane below the gear 3, while the 
hub. 4 is fast to the lower end of the sleeve 
3 above the gear 39. The sleeve 3 and 
friction wheel may be supported upon the 
gear 39 by means of ball bearings, indicated 
at 3, of any suitable construction so that the friction wheel and sleeve 3 can turn upon, 
and independently of, the shaft 3. If de 
sired, the gear 3 may be similarly, support 
ed by roller bearings 3 on the standard 2 
so as to lessen the friction due to the weight 
of superposed parts. 
On the shaft 2 may be keyed a slidable 

friction pulley 2 adapted to contact with 
the under side of the rim 4 of the friction 
wheel and rotate the latter. The wheel 4 
may be held down so as to frictionally con 
tact with the pulley 2 by means of an idler 
4h on a stub shaft 4' attached to the bracket 
2 above the shaft 2, as shown in Fig.1. 
The friction pulley 2 may be keyed to the 

shaft 2 as shown, and be adjustable longi-. 
tudinally of said shaft by means of a yoke, 
2 engaging a grqoved collar 2 on the hub 
of the pulley, and this yoke be supported 
on a screw shaft 2 that may be rotatably 
mounted in and between the brackets 2 and 
2°, (see Fig. 1) and which can be adjusted 

35 

40 

45 

by means of a hand wheel 2" on its outer 
end. By adjusting the pulley 2 radially of 
the friction wheel the relative speed of ro 
tation of the 'shaft 3 and the sleeve 3 can be varied. 
On the shaft 2, at the side of gear 2, op 

posite the friction pulley 2", may be an idler 
pulley 29 adapted to support the adjacent 
portion of the friction wheel 4 and prevent 
tipping of the same under the pressure of 
the friction pulley 2. 
On the sleeve 3 above the friction wheel 

4 is mounted two spider frames 5, whose 
hubs may be fastened to the sleeve 8 by 
bolts or other suitable means; and these 
hubs may be spaced apart by means of a 
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tube 5* surrounding the sleeve 3; and the 
spiders are rigidly connected by means of 
tie bolts. 5. The lower spider 5 is provided 
with bearings or sockets 5, which may be 
rounded or tapered at bottom as shown in 
Fig. 7, in which are stepped the lower ends 
of the vertical shafts 6 of the drying cyl 
inders hereinafter referred to. . The upper 
spider 5 is provided with radial slots 5, 
vertically above the bearings 5, in which 
slots are radially movable boxes 5 in which 
the upper parts of the shafts 6 may be jour 
naled, shafts 6 extending above said boxes 
(see Figs, 6 and 7.) The boxes may be 
normally forced outward by means of 

85 springs 5, for the purpose hereinafter ex plained, 
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A hub 6 is secured to each shaft 6 above 
the bearing 5 in any suitable manner, and 
has radially projecting and preferably up 
wardly bent arms or spokes 6', the outer 
ends of which are connected to the lower 
end of a cylinder 6, which is preferably 
formed of foraminous sheet metal, but may 
be of any other suitable material (Fig. 6). 
This drying cylinder 6 is thus rigidly sup 
ported on and connected to the shaft (3, and 
the upper end of this cylinder is preferably 
slightly contracted by bending the upper 
edge of its walls inward, as indicated at 6. 
Attached to the shaft 6 within the cylinder 
6 is a cone 6 the base of which is of less ex 
ternal diameter than the internal diameter 
of the cylinder. The apex of this cone may 
be attached to a collar 6 secured to the shaft 
by a set screw 6, or other suitable means 
(Fig. 6). The cone is so adjusted that its 
base is very near the lower end of the cyl 
inder, and by this cone the bottom of the 
drying cylinder is partially closed, but the 
mouth or upper end of the cylinder is open. 
On the shaft 6, above the spider 5", is 'at 

tached a pinion 6 adapted to mesh with a 
master gear 3" fastened to the shaft 3, above 
the spider 5, and when the pinion and gear 
are in mesh the drying cylinders will be ro 
tated on their axes and at the same time 
have an orbital movement around the shaft 
8 by the rotation of the spiders, imparted by 
the friction gearing. 
On the upper end of each shaft 6, above 

the pinion 6, is an idler roller 6 which is 
adapted to contact with the inner edge of 
a circular cam plate or ring 7 suspended 
from and rigidly connected to the top frame 
1 by means of bolts, and spacing sleeves 
Th, as indicated in the drawings. The ma 
jor portion of the inner periphery of this 
ring 7 is concentric to the master gear 3, so 
that when the rollers 6° are engaged wi 
such portion of the plate, the pinion 6 will 
be held in mesh with the master gear 3", 
but one point of this ring is cut away, as 
indicated at 7, (Fig. 2) and when a dry 
ing cylinder reaches the outer end of this 
part of the plate and the roller 69 on its 
shaft 6 enters the cut-away portion 7 of the 
plate, the spring 5 will move the box 5 
outward sufficiently to disengage its pinion 
6 from the master gear 3. The box 5° 
may be capable of slight rocking motion in 
the longitudinal plane of the slot 5' so as 
to permit the necessary slight swinging 
motion of the shaft 6. When the roller 6 
reaches the other end of the cut-away por 
tion 7 it contacts with a cam surface 7 on 
the ring, which causes it to move back to normal position and reéngage the pinion 
6 with the master gear 3". To prevent 
danger of clash of the gear and pinion 
teeth at this point, I preferably provide a 
flat spring 7 (see Figs. 2 and 8), which 
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Inay be attached to the ring , or other suit 
able support, and which preferably has its 
end notched at 7' so as to extend above and 
below the can portion of the plate (see 
Figs. 3 and 8), and which will be engaged 
by the roller 6° of the drying cylinder mov 
ig thereby and force the roller inward 
with a yielding pressure until its pinion 6 
comes into engagement and proper mesh 
with the teeth of the master, gear 3". In 
the construction shown in the drawings I 
have illustrated these drying cylinders ar 
'anged in concentric series around the shaft 
3, and the cut-away portion 7 of the ring 
referably extends for about one-fourth 

the circumference of the ring 7. In order 
to insure disengagement of the pinions 6 
from the master gear 3", when the drying 
ylinders are moving past the cut-away 
portion 7, provide a guard plate 8 which 
may be attached to the top frame 1" by 
imeans of end pieces 8, bolted to said plate 
as shown in Fig. 2; the body of said plate being curved to substantially correspond to 
the inner curvature of the ring 7; and said 
plate has on its forward end, toward which 
the pinions 6" move, an inwardly bent cam 
portion 8", which projects into the path of 
the rollers 6° and will tend to cause then to 
move outwardly and thus positively disen 
gage the pinions 6" from the master gear 
3". The other end of the plate S is cut 
away adjacent the spring 7 so as not to in 
terfere with the action of the spring 7 
and cam 7 in returning the pinions 6 into 
engagement with the master gear 3". 

Material may be supplied to the drying 
cylinders from a hopper 9 mounted at one 
side of the machine and provided with a 
discharge spout 9 that extends inwardly 
to a point below the spider 5 and in such 
position that the material lischarged from 
the spout will enter the open upper ends of 
the drying cylinders passing there under. 
in order to prevent the material falling be 
tween adjacent, drying cylinders while pass 
ing the spout, i provide double inclined 
chutes 9 which are supported on brackets 
9 secured to the spider 5 intermediate each 
adjacent pair of drying cylinders and in 
such position that the chutes pass beneath 
the spout 9 and receive the material there 
from which would otherwise drop between 
adjacent cylinders, and such material is di 
rected by these chutes into the respective drying cylinders. 
While I have shown and described the 

use of toothed gearing for rotating the dry 
ing cylinders on their individual axes, I 
do not restrict myself to the use of such 
gearing as any other suitable form of 

$5 

driver may be employed. I contemplate in 
practice using frictional gears instead of 
toothed gears; and as indicated in Figs. 10 
and 1 I may make the master gear with a 

grooved frictional surface i3 in its periph 
ery, and provide shafts 6 with friction pin 
ions 15 to obtain increased frictional con 
tact surface between the gear, and pinions 
when the latter are moved into contact with 
the gear and held in contact there with by 
the rollers 69 and ring 7. 

in order to catch the water which is 
ejected from the cylinders during the dry. 
ing operation, the machine may be pro 
vided with an annular curtain. 10 which 
may be supported by brackets 10° attached 
to the uprights 1", or in any other suitable. 
manner, and which extends from a point above the tops of the drying cylinders to a 
point below the same, and the lower end of . 
this curtain is preferably provided on its 
inner side with a gutter i0, that is prefer 
ably inclined so that all the water collected 
on the curtain and in the gutter will run 
off by gravity to the discharge spout 10. 
by which it may be conducted away from 
the machine. If desired each drying cylin 
der may also be partially surrounded by a 
curtain 10 (Figs. 1 and 5), which is pro 
vided at its lower end with a gutter 10 
that leads to a discharge spout 10 that pro 
jects outward sufficiently to discharge the 
water into the gutter 10 so that the interior 
of the machine will be kept dry as well as 
the exterior and all the separated water or 
liquid will be conducted off. 

Tetov the spider 5 is mounted an apron 
11 which may be supported on the adjacent 
uprights 1", and which is preferably made 
conical and tapering to a discharge spout 
11 by which the dried material admitted 
into the api'on from the drying cylinders is 
discharged from the machine. 
When the machine is in operation the dry 

and the rotation of the cylinders must be 
stopped in order to dump the material. For 
this purpose I prefer to use fiction de 
vices, and have shown a brake spring 12 
attached to a bracket 12 on one of the 
uprights * adjacent the entrance end of the 
cut-away polition 7, and this spring is 
adapted to engage the lower end or outer 
side of the drying cylinders as they reach 
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ing cylinders are rotated at great speed 
when they reach the recess 7 in the ring 7; 
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115 
this point and will by friction arrest their 
'(tation. The cylindler's may be provided 
with allular bands (3 at their lower ends to 
engage the frictional brake 12. I may also 
lovicle a spring catch 13 attached to the 
arts 1 () on the adjacent part of the frame, 

and extending into position to frictionally 
engage the pinion 6 on the shaft of the 
(lrying cylinder and arrest the latter by en 
gaging the teeth thereof so that the cylin 
ders will stop their axial rotation while 
they are traversing the cut-away portion 7 
of the ring, and as soon as the cylinders stop, 
or sufficiently slow down their speed, the 
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inder during another 

material therein will drop by gravity onto 
the apron 11 and be discharged. 
What I claim is: - 
1. In a centrifugal drying machine, the 

combination of a drying cylinder, means for 
moving said cylinder in an orbital path, 
means for axialiy rotating said cylinder dur 
ing a portion of its orbital movement, and 
means for arresting its rotation during an 
other portion of its orbital movement. 

2. In a centrifugal drying machine, the 
combination of a series of drying cylinders, 
means for moving said series in an orbital 
path, means for axially rotating each cylin 
der during part of its orbital movement, and 
means for arresting the rotation of each cyl 
inder during another part of its orbital 
movement. 

3. In a centrifugal drying machine, the 
combination of a drying cylinder, means for 
moving said cylinder in an orbital path, 
means for axially rotating said cylinder 
during part of its orbital movement, means 
for arresting its rotation during another 
part of its orbital movement, and means for 
feeding material to said cylinder as it 
travels. 

4. In a centrifugal drying machine, the 
combination of a series of drying cylinders, 
means for moving said series in an orbital 
path, means for 'axially rotating each cylin 
der during part of its orbital movement, 
means, for arresting the rotation of each cyl 

art of its orbital 
movement; means for feeding material to 
the series of cylinders as they travel, and 
means for catching the water or liquid sepa 
rated from the material. 
5. In a centrifugal drying machine, the 

combination of a rotatable support, a series 
of drying cylinders rotatably mounted upon 
said support and adapted to be moved there 
by in an orbital path, means for axially ro 
tating said cylinders during their, orbital 
movement, means for arresting the rotation 
of the cylinders during part of their orbital 
movement to discharge the dried material, 
and means for catching the water or liquid 
and discharging the same separately from 
the dried material. 

6. In a centrifugal drying machine, the 
combination of a rotatable support, a series 
of drying cylinders rotatably mounted upon 
said support and adapted to be moved there 
by in an orbital path, means for axially ro 
tating said cylinders during their orbital 
movement, means for arresting the rotation 
of the cylinders during part of their orbital 
movement to discharge the dried material, 
means for feeding material into the cylin 
ders as they travel, and chutes intermediate 
the adjacent cylinders adapted to prevent 
material from falling between adjacent cyl 
inders. 

7. In a centrifugal drying machine, the 

i28,586 

combination of a rotatable support, a drying 
cylinder rotatably journaled upon said sup: 
port, a master gear, a pinion on the shaft of 
the cylinder adapted to engage said master 
gear, means for holding the pinion and gear 
in engagement during part of the orbital 
movement of the cylinder, means for disen 
gaging the pinion and master gear during 
another part of the orbital movement of the 
cylinder, and means for reengaging the 
pinion and gear at the end of such portion 
of the movement. - 

8. In a centrifugal drying machine, the 
combination of a rotatable support, a Se 
ries of drying cylinders rotatably mounted 
upon said support and adapted to be moved 
thereby in an orbital path, means for tax ially rotating said cylinders during their 
orbital movement, means for arresting the 
rotation of the cylinders during part of 
their orbital movement to discharge the 
dried material, means for catching the 
liquid separated from the dried material; 
a spout for feeding material into the cyl 
inders as they travel, and chutes interme 
diate adjacent cylinders adapted to direct 
the material into the cylinders and prevent 
it from falling between adjacent cylinders. 

9. In a centrifugal drying machine, the 
combination of a rotatable support, drying 
cylinders rotatably journaled upon sai 
support, a master gear and pinion on the 
shafts of each drying cylinder adapted to 
engage said master gear, means for holding 
the pinion and gear in engagement during 
part of the orbital movement of the cylin 
der, means for disengaging the pinion and 
master gear during another part of the or 
bital movement of the cylinder, and means 
for reengaging the pinion and gear' at the 
end of such portion of the movement; means for feeding material to the cylinders 
during their orbital travel, and chutes lo cated between the adjacent cylinders adapt 
ed to direct material into said cylinders. 

10. In a centrifugal drying machine, the 
combination of a vertically disposed shaft, 
a master gear thereon, means for driving 
the vertical shaft, a sleeve loosely mounted 
on said shaft, and means for driving the 
sleeve independently of the vertigal shaft; 
spiders mounted on said sleeve, drying cyl 
inders rotatably mounted on said spide's, 
means for driving said cylinders from the 
master gear during part of the rotatio of 
said spiders, and means for arresting the 
axial rotation of the cylinders during all 
other part of their orbital movement by said spiders. 

11. In a centrifugal drying machine, the 
combination of a vertically, disposed shaft, 
a master. gear thereon, means for driving 
the vertical shaft, a sleeve loosely mount 
ed on said shaft, means for driving the 
sleeve independently of the vertical shaft, 
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8; iders mounted on said sleeve, a drying 
tylinder having its shaft mounted in said 
Epider's, a pinion on the cylinder shaft 
adapted to mesh with the master gear, a 
ring for holding said pinion in mesh with said gear during part of the rotation of 
said spiders, means for disengaging the pin 
ion from the master gear during another 
part of the rotation of said spiders, and 

t 

means for reengaging the pinion with the 
haster gear, stabstantially as described. 

12. In a centrifugal drying machine, the 
combination of a vertically disposed shaft, 
a master gear thereon, gearing for driving 
the vertical shaft, a sleeve loosel 
on said shaft, and gearing for iii. the 
sleeve independently of the vertical shaft, 
spider frames mounted on said sleeve, dry ing cylinders having their shafts journaled in said spiders, a pinion or each cylinder 
shaft adapted to mesh with the master 
gear, a ring for holding said pinion in mesh 
with said gear during part of the rotation. 
of said spider frames, means for disengag 
ing the pinion from the master gear during 
another part of the rotation of said spider 
frames, and means for reengaging the pin 
ion with the Inaster gear, substaatially as 
described. . . 

13. In a centrifugal drying machine, the 
combination of a vertically SE shaft, 
a master gear thereon, a transverse shaft 
and gearing for driving the vertical shaft 
from the transverse shaft, a sleeve loosely 
snounted on said shaft, a trictional gear on 
said sleeve, a frictional pulley on said 
transverse shaft for driving said sleeve in 
dependently of the vertical shaft, spiders 
mounted on said sleeve, vertically disposed 
drying cylinders having their shafts jour 
inaled in said spiders a pinion on each cyl 
inder shaft adapted to mesh with the 

mounted 

3. 

naste: gear, a ring for holding said pinio: 
in mesh with said gear during part of the 
rotation of said spider frames, means for 
disengaging the pinion fron, the naster 
gear during another part of the rotation 
of said spider frames, and means for re 
engaging the pinion with the master gear, 
substantially as described. 

i4. In a centrifugal drying machine, the 
combination of a vertically Ei shaft, 
a master gear thereon, a transverse shaft, 
and gearing for driving the vertical shaft 
from the transverse shaft, a sleeve loosely 
mounted or said shaft, gearing for driving 
the sleeve from said transverse shaft inde 
pendently of the vertical shaft, spiders 

s 

mounted on said sleeve, vertically disposed 
drying cylinders having their shafts jour 
nailed in said spiders, a pinion on each cyl 
inder 'shaft adapted to mesh with the 
master gear, a ring for holding said pinion 
in mesh with Said master gear during part 
of the rotation of said spider frame, means 
for disengaging the pinion from the master 
gear during another part of the rotation 
of said spider frames, and means for re 
engaging the pinion with the naster gear; 
means for feeding material into the cylin 
dev's during their orbitei novement, means 
for arresting the rotation of the cylinders 
while their pinions are disengaged from 
the master gear; and means for catching 
and directing the separated liquid dis 
charged from the cylinders. 

in testimony that I claim the foregoing 
as my own, afix my signature in presence 
of two witnesses. 

s CLARENCE W. HOWARD. 
Winesses: 

WILLIAM W. SHEEARD, 
WILL AM. A. SEEPARD. 
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