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Apnlication

Fo ¢l whom i€ me ':/ soncern;

Be it kmown that I, Crarence W. Howar
a citizen, of the kmtm States, rest hngj (14,
Fort M
of Towa, have invented ceita'n new and use-
fnl Impxovmwnts in Centrifugal Drying
Apparatus; and 1 hereby declare that the
fpllowing is & full, cleary ami exact descrip-
tion &bezeof reference being had to the ac-
vompanvmcr drmmcrs, which form part of

this specification.

This invention is a novel apparatus or
machine for drying substances by centrifu-
gal action, and is what 1 term a centrifugs}
drying ‘machine, and is especiaily adapted
for dwm small particles in bulk, such as
grain, button blapks, 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, efe.; and it
may also be used in the separation of pulny
matters. - It is, however, more particularly
designed for use in rapidly drying g ormnular
substances 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
purpose my- teachine is provided with a
sertes of drying cvlinders which ave adapted
to be sumultaneously moved in an orbital
path, and during part of its traverse of such
path each drving cvlinder is eaused to rotate
on its own axis so as to effect the drying of

the material therein by centrvifugal action,-

and 1s then stopped from rotating on its own
axis without stopping its orbital movement,
atl the dried material is discharged there-
from at the desired point: then sich drying
evlinder is again cansed to rotate upon its
own axis and while so rotating receives a
fresh chavge of the material to be dried, and
dries the same. and discharges it as before,
it the course of its orbital travel.

My invention also includes novel means
for arresting the rotation of each drving
cylinder at a certain point in its ov hital
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.

- Bpeclicntion of Letlers Patent.

fHed Jonusry 17, 1914 8

son, In the county of Lee and Shate -
f"mtuw

ING APPARATUS, - = '
P&t@nj&@d Fami B, J&
svial Ho, 812,845,

In the accompanying
illustrated one practical embed;
invention which T will u@\“"bp i}n detad
enabie thoss. fdmlh ar w&m\ e aza, m vmmn—

combmahons of pfu ts i:or W)
proicctmn. ‘ )

In seid dvawings:—¥Figure 1 is . front
elevation of the com}‘nle"ﬁ machine, partly
broken to more clearly show some of the
features of construction. ¥ig. 2 is a top
plan view of Fig. 1. Fig. 3 is a detail side
view of the upper part of the ma chine show-
ing the devices for throwing th ing ¢yl-
inders into and ouboiamﬂ rotative vosition.
Fig. 4 is a detail view of the gund p].;,w 8.
F]O’ b is a detail vertical section on the line
o——b Fig. 1. Fig. 6 is an enlarged vertieal
sectional view through one of “the drying
Lylmdexb and the 1mmu,.nud y related pav ts.
Fig. 7 is a detail view of ¢ the upper bearing
of a dr ving cylinder. Tig. 81is a detail view
of the spring 7c Fig. 995 a detail view of
the frictional aevwes “for ar resting the rota-
tion of the drying cylinders. Fig. 10isa de-
tail top plan view illustrating a frictional
drive for the cylinders. Fig. 91 is a detail
section of Fig. ‘10,

As shown 1n the drawings, the machine
frame comprises a base 1 of any suitable
contour, from which rise four standards i
that ave connected at top by a frame or
spider 1" to hold thew 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 1 are mounted bwrmgs e, 2k
for a horizontal shaft 2, which extends Fal
metricallv across the base and through 4
central standard 2¢ that 1s disposed at about
the vertical axis of the frame; and in the
upper end of the standard 2° is stepped &
vertical shaft 3 {see Figs. 1 and 5), the
upper end of which shaft is jouznaled in a
bearing 3% in the top frame 1%

Shaft 2 may be driven by any suitable
means, being shown as provided with a pul-
ley 24, on one end by which it can be belted
to dri\'ing 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
1oosely 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,
2 hub 4* and connecting spokes- 4%, which
spokes are preferably bent so that the rim
4 lies in a plane below the gear 8%, while the
hub 42 is fast to the lower end of the sleeve
3* above the gear 8°. The sleeve 3 and-
friction wheel may be supported upon the
gear 3° by means of ball bearings, indicated
at 3% of any suitable construction so that the
friction wheel and sleeve 8% 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°
s0 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
4" on g stub shaft 4! attached to the bracket
2" above the shaft 2, as shown in Fig. 1.

_The friction pulley 2" may be keyed te the
shaft 2 as shown, and be adjustable longi-.
tudinally of said shaft by means of a yoke,
2 engaging a grooved 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
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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 skaft 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 2° 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 8 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 8; 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 59,
vertically above the bearings 5°, in which
slots are radially. movable boxes'5° in which
the upper parts of the shafts 6 may bé jour-
naled, shafts 6 extending above said boxes
(see Figs. 6 and 7.) The box»s may be

 normally forced outward by means of

86

springs 5 for the purpose hereinafter ex-
plained.

- of the cylinder.. The apex

1,128,536

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 6, and

- the upper end of this cylinder is preferably

slightly contracted by bending the upper
edge of its walls inward, as indicated af 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 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 cyi-
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%, isiat-
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
3 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 cireular cam plate or ring 7 suspended
from and rigidly connected to the top frame
1* by means of bolts 7®, and spacing sleeves
7", as indicated in the drawings. The ma-
jor portion of the inner periphery of this
ring 7 is concentric to the master geéar 3", so
that when the rollers 6° are engaged Wijh
such portion of the plate, the pinion 6 will
be held in mesh with the master gear 39,
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 6° on its
shaft 6 enters the cut-away portion 7* of the
plate, the spring 5 will move the box 5
outward sufficiently to disepgage its pinion
6* from the master gear 8° The box fe
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 hack 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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may be attached to the ring 7, or cther suit-
able support, and which preferably has its
end notched at 7% so as to extend above and
below the cam portion 7° of the plate (see
Figs. 3 and 8), and which will be engaged
by the roller 6° of the drying cylinder mov-
ing thereby gnd force the roller inward
vith a yielding pressure until its pinion 6
comes into engagement and proper mesh
with the teeth of the master. gear 8 In
the\ construction shown in the drawings I
have illustrated these drying eylinders ar-
ranged in concentric series avound the shaft
3, and. the cut-away portion 7* of the ring
preferably extends for about one-fourth
the circumference of the ring 7. In ovder
to insure disengagement of the pinions 6
from the master gear 8", when the drying
cylinders are moving past the cut-away
portion 7, T previde a guard plate 8 which
may Be attached to the top frame 1' by
means of end pieces 8° bolted to suid plate
as shown in Fig. 23 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 projeets into the path of
the rollers 6° and will tend to cause thiem to
move outwardly and thus positively disen-
gage the pinions 6 from the master gear
&% The other end of the plate 8 is cut
away adjacent the spring T¢ 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 80
Material may be supplied to the drving
cvlinders 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 dischavrged from
the spout will enter the open upper ends of
the drying cylinders passing theveunder.
In ovder to prevent the material falling be-
tween adjacent drying cvlinders while pass-
ing the spout I provide double inclined
chutes 9 which are supported on brackets
9 secured to the spider 5 intermedinte 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
dryving cvlinders. S
While I have shown and described the
use of toothed gearing for rotating the dry-
ing cylinders on their individual axes, T
do not restrict myself to the use of such
gearing as any other suitable form of

~ driver may be emploved. T contemplate in

45

practice using frictional gears instead of
toothed gears; and as indicated in Figs. 10
and 11'T may make the master gear with a

,588 &

grooved frictional surface 13 in its periph-
ery, and provide shafts 6 with friction pin-
ions 15 to obtain increased frietional con-
tact surface between the gear and pinions

when the latter are moved into contact with-

the gear and held in contact therewith by
the rollers 6° and ring 7.

Jn order to catech the water which' is
ejected from the cvlinders 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 10 that is prefer-

ably inclined so that all the sater collected.

on the curtain and in the gutter will rmn

off by gravity to the discharge spout 10°.

by which it may be conducted away from
' . A . . - .
the machine. I desired each drying cylin-
der may also be partially surrounded hy a
curtain 10 (Tigs. 1 smcf/ 5): which is pro-
vided at its lower end with a guotter’ 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.

Telow 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 apron from the drying cylinders is
discharged from the machine. :

When the machine is in operation the drv-
ing cyvlinders are rotated at great speed

when they reach the recess 7 in the ring 75

and the rotation of the cylinders must be
stopped in order to dump the material. For
this purpose I prefer to use friction de-
vices. and have shown a brake spring 12
attached to a bracket 12° on one of the
nprights 1* adjacent, the entrance end of the
cut-away portion 7T, and this spring is
adapted to engage the lower end or outer
side of the drying cylinders as they reach
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this point and will by friction arrest their-

rotation.  The eylinders may be provided
with annular bands 65 at their lower ends to
engage the frictional brake 12: T may also
provide a spring cateh 13 attached to the
parts 1" er on the adjacent part of the frame,
andd extending into position to frictionally
engage the pinion 6 on the shaft of the
drying 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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material therein will drop by gravity onto
the apron 11 and be discharged.

What T 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 axially rotating said cylinder duz-
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. o N

+ 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-
inder during another part 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. 4
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. orbigal
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 o 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 orhital
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 @ centrifugal drying machine, the

1,128,598

combination of & rotatable support, a drying
cylinder rotatably journaled upen said sup-
port, & master gear, a pinion on the shaft of
the cylinder adapted to engage said master
gear, means for holding the pinion and gear
m 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 reéngaging 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, & se-

ries of drying cylinders rotatably mounted
upon said support and adapted to be moved
thereby in an orbital path, means for ax-
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 ecatching the
lignid 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.

6. In a centrifugal drying machine, the
combination of a rotatable support, drying
cylinders rotatably journaled upon ‘said

support, a master gear and pinion on the:

shaft! 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 digengaging the pinion and
master gear during another part of the or-
bital movement of the cylinder, and means
for reéngaging 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 eylinders.

10. In a centrifugal drying machine, the’

combination of a-vertically disposed shaft,
e master gear thereon, means for driving
the vertical shaft, a sleeve lossely mounted
on said shaft, and means for driving the
sleeve independently of the vertical shaft;
spiders mounted on said sleeve, drying cyl-

inders rotatably mounted on sald spiders,

means for driving said cylinders from the
master gear during part of the rotatiou of
said spiders, and means for arresting the
axial rotation of the cylinders during an-
other part of their orbital movement by
said spiders. _ -

11. In a centrifugal drying machine, the
combination of a vertically. dispased shaft,
a master. gear thereon, means for driving
the vertical shaft, a sleeve -Joosely mount-
ed on said shaft, means for driving the
slesve independently of the vertical shaft,
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spiders mounted on said gleeve, o drying

cvlinder having its shaf$ mounted in said

apiders, a pinion on the cylinder shaft
adapted to mesh with the master gear, &
said pinion in mesh with
said gear during part of the rotation of
said spiders, means for disengaging the pin-
jon from the master gear during another

© part of the rotation of seid spiders, and

W

combination of & verticelly

means for reéngaging the pinion with the
mister gear, substantially as described.

12, In a centrifugal drying machine, the
combination of a vertically digposed shaft,
a master gear thereon; gea
the vertical shaft, a sleeve loosel mounted
on said shaft, and gearing for driving the
sleeve independently of the vertical shaft,
gpider frames mounted ofi seid sleeve, dry-
ing cylinders »
in said spiders, a pinion’on -each cylinder
shaft adapted to mesh with the master
gear, a ring for holding said pinion in miesh
with said gear during
of said spider frames, 1
ing the pinion from the master gear during
another part of the rotation of said spider
frames, and means for reéngaging the pin-
ton with the master gear, substantially as
described. o e

13. In a centrifugalﬁrym% machine, the

isposed shaft,
o master gear thereon, a transverse shaft
and gearing for driving the vertical shaft
from the transverse shaft, a sleeve loosely
mounted on said shaft, a frictional gear on
enid sleeve, a frictional pulley on said
transverse- shaft for drivin% said sleeve in-
dependently of the vertica ghaft, spiders
mounted on said sleeve, vertically disposed
drying cylinders having their shafts jour-
maled in said spiders, a pinion on each cyl-
inder shaft adapted fo mesh with the

gearing for driving

having their shafts journaled
‘mdster gear, a ring for

part of the rotation
raesns for disengag-

it

master gear, a ring for holding said pinion
in mesh with said gesr during part of the
rotation of sid spider frames, mesns for
disengaging the pinion from the measter
gear during another part of the rotation
of said spider frames, and means for re-
engaging the pinion with the masster gear,
substantially as described.

14, In & centrifugal drying machine, the
combination of a vertically %isposed shaft,
a master gear thereon, s lransverse shaff
and gearing for driving the vertical shaff
from the transverse shaft, u sleeve loosely
mounted on said shaft, gearing for driving
the sleeve from said transverse sheft inde-
pendently of the vertical’ shaft, spiders
mounted on said sleeve,
drying cylinders having their shafts jour-
naled in said spiders, s pinion on each cyl-
inder 'shaft adapted fo mesh with the
holding said pinion
in mesh with said moster gear during pert
of the rotation of seid spider frame, means
for disengaging the pinicn from the master
genr during another part of the rotation
of said spider.frames, and meens for re-
engaging the pinicn with the master gear;
smeans for feeding material into the cylin-
ders during their orbilal movement, 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 liguid dis-
charged from the cylinders.

Tn testimony that I claim the foregoing
as my own, I affix my signature in presence
of two witnesses, o

- CLARENCE W. HOWARD.
Witnesses:
Wiiriam W. SHEPARD,
Worisx A. SHEPARD.
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