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To all whom, it may concern: : .

Be it known that I, Louis P. BauEr, citl-
zen of the United States, residing at Pekin,
in the county of Tazewell and State of Illi-
nois, have invented certain new and useful
Improvements in Starch-Dfying Appara-
tus; and I do hereby declare that the fol-
lowing is a full, clear, and exact descrip-
tion of the invention, which will enable
others skilled in the art to which it apper-
tains to maks and use the same.

My invention relates to apparatus for dry-
ing starch. ' -

As the process of drying starch is car-
ried out.at the present time the wet starch
from the tables is broken up and spread
out as evenly as possible on relatively shal-
low trays, the frames of which are of wood
and the bottoms of burlap. The trays are
then placed one above the other and spaced
apart in wagons which are moved step by
step through long kilns or drying tunnels
through which hot air is forced. Eac]a
wagon as it emerges from the tunnel is
taken to a convenient place of discharge and
the trays taken out by hand and emptied of
their contents. As the trays have to be
placed in the wagons and removed there-
from by hand the process of handling the
starch 1s an expensive one requiring, in a
large factory, a very considerable force of
laborers. The disadvantage of this has been
recognized for some time and considerable
effort has been spent in. the attempt to de-
vise machinery for automatically handling
the trays but so far without practical sue-
cess. The attempt has also been made to
convey the starch through the tunnels on
continuous operating conveyers but this
method, for reasons which need mnot be
stated, has not proven satisfactory.

One of the primary objects of my inven-
tion is to provide a drying apparatus which
will very materially lessen the amount of
labor required in' handling the starch be-
fore it goes to the tunnels and afterward,
and this result is accomplished by provid-
ing wagons or carriers made up of com-
partments into which the wet starch can be
fed by a continuously operating feedin

" mechanism and from which the dried starc

may be dumped by gravity. .
Another object of my invention is to so

dispose the starch in the carriers that the

drying process will be facilitated, cheapened
and made more uniform.

The arrangement of the starch in horizon-
tal layers has several disadvantages. In
the first place, the starch being wet and
lumpy and the lumps of different sizes, the
layers can never be made perfectly uni-
form. This means that it does not dry
evenly. For the same reason considerable
clearance has to be left between the trays
which limits the capacity of the apparatus.
Furthermore, as the starch is introduced
into the tunnel at the end remote from the
hot air supply, the fact that the circulation
is between horizontal layers causes a con-
dengation of moisture near the air outlet
which makes the incoming starch wetter
than it would otherwise be. Again, the
trays ordinarily consist of wooden frames
and burlap bottoms. Wire mesh has been
tried for the bottoms but it is not practi-
cal as, among other reasons, the finer par-
ticles of starch when dry will sift down
through the trays and so clog the tunmel.
The burlap has to be renewed frequently,
which in itself is a cause of expense, and
this use of burlap makes the employment
of wooden frames necessary in order that
the burlap may be readily nailed to and de-
tached from the frames. The fact that the
burlap and the frames soon wear out makes
it necessary to clean the dry starch very
carefully because there is always danger
that scraps of burlap, splinters of wood,
nails, ete., will be found in it. I have
overcome all of these objections by the proc-
ess of the present invention in which the

starch is transported through the tunnels in
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carriers which can be made entirely of metal .

and which are provided with relatively thin
compartments extending- from top to bot-
tom of the car, provided with foraminous
sides and spaced apart so as to provide cir-
culation spaces which extend lengthwise of
the carrier, that is, in the direction of the
circulation of hot air through the tunnel.

“With the tunnel filled with a number of

carriers of this sort the cireulation spaces
aline, provided the cars be of uniform con-
struction as they should be, so that the pas-

-sage of the hot air through the tunnel is

unobstructéd. The result is that the mois-
ture at the end of the tunnel which the car-
riers enter instead of being in part de-
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" of & part of the carrier or wagon;
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- wagon; Fig. 4, a
a portion of the same; Fig. 5, a sectional-
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- portion of the same.

1)

66

60

65

. creased,

% .

- posited on the incoming starch is carried

off through the discharge flue as it should
be. Furthermore, carriers of this sort can
be made of much greater capacity and ex-
perience has shown that this can be done
without lengthening the drying process.
The starch can be continuously fed in at
the top and discharged from the bottom of
the compartments by simple manipulation
of levers so that the expensive and laborious
work of handling trays is done away with.
Furthermore, by making .the wagons en-
tirely of metal the life of the carriers is in-
the necessity .of repair minimized,
and the danger of getting foreign matter
into the starch during the drying process
entirely eliminated. Further, since the vol-
ame of each of the vertically disposed lay-

" ers of starch is fixed by the dimensions of

‘the compartments, a proper design of the
compartments having regard to the temi-

perature to be used, the length of tunnel and -
" the

frequency with which the carriers are
introduced into the tunnels will make it

possible to get just the proper degree of |
_dryness in the starch, a common

form of
commercial starch, for example, containing
ordinarily. from ten to fourteen per cent. of
water. Finally, this circumstance gives per-
fect uniformity in the degree of dryness.
The invention is illustrated, in a preferred
embodiment, in the accompanying drawings,

. wherein—

Figure 1 is a sectional elevation of a dry-
ing apparatus; Fig. 1% a sectional elevation
) Fig. 2, a
plan view of the apparatus shown in Fig. 1;
Fig. 22,
with parts in section; Fig. 2", another frag-
mentary plan view. of the same; Fig. 3, a
fragmentary view, in perspective,
detail perspective view -of

~ elevation showing the wagon under the fill-

ing hopper; Fig. 6, a plan view of - the
wagon; Fig. 7, a fragmentary view, in per-
spective, of the filling hopper and distrib-
uter, and Fig. 8, a sectional elevation of a

Like characters of reference. designdte
like parts in the several figures of the draw-
ings.

By way of making the entire operation
clear I illustrate in Eigs. 1 and 2 the usual

arrangement of a series of turinels indicated
at A A of considerable length and severally

supplied with hot air blasts through ducts B,

from fans (not shown) in ovens represented

'at C. At the opposite ends of the tunnels

are discharge pipes D connected for example
into flues'F. “The ends of the several tun-

nels are provided with any usual -closures’

(not shown) by which the said tunnels can
be made practically tight so far as the in-
duction of outside air is concerned. How-

a fragmentary plan of the carriage,.

of the,

section above mentioned, each
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ever, as to the particular arrangement and
means for introducing and withdrawing the
air I attach no importance in this applica-
tion. ‘ '

The wagons containing the material to be
dried are indicated at G and run upon any
one of the tracks H extending throughout
the several tunnels. These wagons are pref-
erably carried upon wheeled trucks J mount-
ed upon tracks K and K’ outside of and at
opposite ends of the tunnel and disposed at
right angles to the tracks H.

1. is a track lying paralle] to the tunnel-
tracks H and above it is a hopper M from
which the wagons are filled but this will be
more particularly described hereinafter. ‘Be-
neath said track is a receiving hopper N for
the finished products discharged from the

~wagons. The general arrangement 1s such,

it will be seen, that the loaded wagons-are
moved along the track L from beneath the
hopper M, after being filled, and run upon

a truck J on the track K, thence along that-

track to and into any one of the tunnels A
by being run off the said truck J upon a

“track H, finally emerging to run along the

track K’ to the track L where their contents
are deposited Into the hopper N.

The wagons consist preferably of fram-
ings of angle iron or the like, bottom mem.-
bers being indicated at O while P indicates
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similar upper frame members. Upright

corner supports of angle iron ‘are repre-
sented by Q and these are properly attached
to the upper and lower frames; a skeleton
form for the wagon being thus made. The

100

bottom of the wagon consists, for example, -

of a series of channel bars R extending from
end to end of the wagon and carried prefer-
ably on wheels, each bar, Figs. 1* and 4 hav-
ing an extension S at each end, but one of
which is shown,

106

to extend beneath the end

bars.O and suitably bolted thereto leaving.

a space T between said bars O and the end of -
-the channel-bar for the reception of a wall-

110

section, to be described, for the end-of the

wagon. Between pairs of the channel bars,
as also shown in the figures referred to, are
dumping-bars U having supporting trun-
nions V at their ends which extend through

the vertical 1imbs of the said end bars O.
Depending from the bars U are ‘weighted,

arms W having pivotally attached thereto a
rod 2, Fig. 3, provided with a suitable han-
dle at 3, said rod when shifted in the di-
rection of its length tilting the bars U as
indicated -in broken lines whereby to cause
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the discharge of the material resting thereon. .

- At each end of the several channel bars R

and at intervals throughout their lengths are

erected pairs of bars 4, those at the ends of

the bars R being separated from the end bars

O and Psoastoleaveanupward continuation
of the 'space T"to receive the said end wall-
pair of said
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end bars being supported at their upper ends
by means, for instance, of a tie-member T’,
Fig. 2% attached thereto and to any suitable
part of the framing. Between the pairs of
bars and supported in a vertical position
thereby = are partition-sections of forami-
pated material 5 preferably in the form of
metal screens of the desired size of mesh.
These sections are preferably made in

squiares, and strengthened by stiff metal edg-

ings 6 as clearly shown in Fig. 8 and stand
edge to edge within the members 4, the bot-
tom sections resting in the channel-bars R
hereinbefore described and as shown in Figs.
4 and 5. The said pairs of bars 4 are spaced
apart as shown in Fig, 6 in such a way as to
provide alternating wide and narrow spaces

~when the partition sections are in place, the

wide oneg constituting compartments for re-
ceiving the material to be dried .while the
narrow -spaces provide passages for air and
said pairs of bars are firmly held by means
of bolts 7, for example, extending through
said bars and entirely across the wagon from

side to side there being, for example, a series.

of sleeves 8 and 9 of the proper length there-
on to properly space the partitions apart
to provide the wide and narrow compart-
ments meéiitioned while collars. 10 Fig. 2°
separate the members 4 of each pair to allow
for the insertion of the partitions.

The vertical corner bars Q hereinbefore

- described, which are secured to the bars O P,

are disposed as shown in Fig. 6 with their
hollow sides innermost and spaced inward
from each is a second angle bar 10’, these

_ forming receptacles for both the side and

end-wall sections 5 and 11 the latter corre-
sponding in type and size to the former, if
desired, so that the wagon may be built up

. entirely of sections of but one size; no care-

ful selection of these
to fit a given space. .

The bolts 7 may, of course, be limited in
humber and so placed that they will prop-
erly strengthen the parts and yet be so dis-

parts being required

. tributed that they will not interfere with the

free filling and discharge of the material.

" The spaces T created between the members
4 and the upper and lower end bars O and P
provide for the easy insertion of the end
sections 11 referred to as shown in Fig: 1=

. Preferably I extend the ';{)ai)rtition made up

of the section 5 slightly above the top edge

of the members P and the particular reason -

for this will be set forth later herein.

The advantage in having the partitions
and outer walls of the wagon made up of
small sections is that in case any part of a
partition or outer wall is damaged or broken

. so as to be useless; that particular part may

@

be readily replaced by a new section at little
cost. Furthermore, framings for various
sized wagons can be readily supplied with
partitions from a stock size. In addition to

these advantages thie small sections in being
reinforced by the edging of metal are very
strong and will not bulge or buckle as might
result when using a partition of but one or
even a few parts. .

The bottoms for the compartments con-
taining the material are closed by the dump-
ing members U whereas the intermediate
compartments are entirely open at the bot-
tom as well as the top to permit free pas-
sage of air. .

I have referred above to the hopper M
from which the wagong are filled. This is
suspended in any suitable manner over the
track and has two depending aprons, @,
which are suspended quite close to the outer
walls of the wagon, when the latter is placed
in positior to be filled, for preventing the
inaterial discharged from the hopper from
spilling out of the wagon during the filling
operation. The floor of the hopper is pret-
erably provided with a series of slots, b,
corresponding in number to the number of
compartments to be filled, and lying across
these slots is a shaft, ¢, driven by a pulley, d,
said shaft being furnished with a series of
arms, e, constituting agitators for positively
feeding the material to the compartments
through said slots. As shown in Fig. 5 the
agitator-arms, ¢ hang between the parti-
tions as to reach a short distance down into
the compartments. Depending from the
hopper are guards, 7, lying between adja-
cent agitator-arms and these closely over-
hang the air compartments so as to prevent
the material falling into them. In practice
the wagons to be loaded lie quite close to-
gether so as to form practically solid trains:
as indicated, for instance, in Fig. 1 so that
when pushed along the track beneath the
hopper the constantly revolving agitator will
feed the material in a continuous manner to
the cars, one after another as the train is
gradually advanced. The material is de-
posited into the hopper from any source and
1s more or less lumpy and sticky and in that
state is broken up into smaller parts and fed
in that form into the several compartments

of the wagons and as the latter move along’

the agitator levels off the material through-
out the compartments the upwardly extend-
ing partitions preventing it falling out at
the sides. The starch falls loosely into the
compartments and rests against and builds
up upon the sides of the screen 5, 11 and
these during the filling operation prevent
the starch-portions from dropping into a
soggy mass which is the condition in which
it is found when using the “tray ” method

‘'since there is nothing to support it. And the

narrower the compartments are made the
more lightly the starch will lie since the par-
titions or sereens form more of a resistance
to the downward passage of the starch and
prevent it spreading out. In depositing the
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starch upon the old style ‘horizontal tray it
settles into a mass thréugh which the air
does not pass because the bottom of the tray
must be tightly closed in-order to support
the starch but even if it were possible to have
the bottoms perforated the broad solid layer
of starch would form a bar to the passage of
air through it. The air therefore can only
pass over the top of the tray drying the one
exposed surface of the starch only. In my.
device the starch lies Toosely in its compart-
ments, as stated, and the perforate walls or
partitions permit the air to freely reach the
and as the latter lies in this loose con-
Jition the air can. pass through and through
it drying every particle thoroughly ~and
quickly. My method of causing the air to
pass vertically between the starch compart-
ments instead of horizontally thus provides
for-using perforate partitions that could not
otherwise be employed, and in referring to
walls or partitions of the compartments for

' the materials as having vertical positions T

25

30

-tially so, ]
they may have an inclination for any reason

mean that they may be vertical or substan-
it being understood that. though

whatever that arrangement would fall within
the meaning of the invention. ‘When dry
the material is discharged into the hopper
N by shifting the rod 2 having control of the.

- dumping members U forming the bottom

© 35
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_and “in this state it cannot readily
_through .the screen partition and be lost.

of the compartments. As the starch dries
out although shrinkage takes place At still
retains its original position and arrangement
of its Tumps or parts thus allowing free cir-
culation of the air but at the same time when
properly dried a jar as in shifting the dump-

"ing-bar, for example causes the whole struc-

ture to collapse and fall and readily dis--
charge. But starch as dried commercially
retains from 10 to 13 per cent: of moisture
sift

‘After the dumping operation the weighted
members W together with the rod 2 will
cause the members U to close automatically
by gravity when released. R

"Actual use has shown that a wagon provided
with my vertical compartments will handle
nearly two and one-half times the amount as
the same wagon will hold having the largest
pumber of trays it is i

possible to place in it |

1,099,276

under the old method; the
equal as to the amount of fuel used and the
length of time necessary for the drying oper-
ation. I am enabled also by my method to
malke a much clearer starch since it requires
no screening as is necessary with the tray
system since such articles as -wood, ‘bits of
cloth, tacks and nails of which the trays are
made, and which mix with the material, are
1iot now to be considered. In addition, 2
great saving results in cost of labor in prac-
tising the tray method as well as in the main-
tenance of the trays, the life of which is
very short. o ' o
T have stated that the walls of the com-
partments may
than foraminated material and by this I
mean that said walls, as well as the outer
walls of the wagons, may be built up of parts
as, for instance, separate strips so places
that the air can pass
example, slats placed one above another and
inclined

conditions being

be of some open form other :

between them without.
‘permitting the material to fall out as, for
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at an angle from the vertical. I

am not, therefore, confined to any exact form

of the walls so long as the desired result is

obtained. Further, than this I may. con--

struch the wagons as to constitute separate
compartments instead of making a series of
compartments but this is also within the
meaning of the invention. SR

I claim— ‘

In apparatus for drying starch, the com-.

bination with a drying tunnel and means for

8

85.

causing a circulation of hot air through the -

cime from end to-end, of a carrier for the

starch adapted to be moved through the tun-

nel and formed with a plurality of starch
compartments, the sides of which are forami-

nous and which are spaced apart so as to
form circulation spaces extending length-

wise of the carrier, separate closures for said
compartments which are movable so as to
allow the dry starch to
and means for feeding the wet starch into

‘said compartments.

Tn testimony whereof I affix my signature,
in presence of two witnesses.. . '
o . "LOUIS P. BAUER.
Witnesses: 4 .
AvucusTA BURKHARDT, -
- L. M. THURLOW.,
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