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| No.764,552.

" UNITED STATES

Pa.tentéd July 12, 1904.

PATENT OFFICE.

JESSE D. BOURDEAU, OF BATTLECREEK, MICHIGAN, ASSIGNOR TO BOUR-

- DEAU FOOD COMPANY, LIMITED, OF BATTLECREEK,

MICHIGAN.

DRIER.

;;PECIFI(}ATIDN mrmmg‘ part of Letters Pa,tent No, '?64 552 dated J uly 12, 1904
~ Application filed Janunary 20, 1902, Serml No. 90,538, (No mndel)

To all whom it may concern:
Be 1t known that I, Jesse D. BourpEAU, a

citizen of the United States, residing at Bat-
tlecreek, in the county of Calhoun and State

5 of Michigan, have invented certain new and

useful Improvemente 1n Driers, of whlch the
following 1s a specification.

My invention relates to certain new and use-
ful 1improvements in driers which may be em-
1o ployed for drying any materials, but which

arc designed especially to be med in drying

coolked cereal foods; and it is the object of

the invention to secure a device of this class

in which the material will be uniformly dried

15 from the center to the surface of each kernel

and in which the drying may be C‘LI‘I‘iGd on
continuously.

Another object of my invention is to pro-

duce an apparatus of this class in which the

20 temperature and moisture of the air used in

drying may be regulated as may be neces-

sary to produce the best results in all the va-

rying conditions of temperature and moisture
in the atmosphere.

25 + To illustrate my invention, I annex hereto
four sheets of drawings, in. which the same

reference characters are used to designate

identical parts in all the figures, of which—

- FKigunre 1 1s a front elevation of the drier.
30 Hig. 2 is an end elevation thereof. Fig. 3 1s

a centl al longitudinal section, and Fig. fl 18 4,

vertical section on the line ¢ ¢ of Plg. 3.

In carrying out my invention I employ one
or more troughs 10, preferably constructed

35 of sheet-iron and U-shaped in cross-section,
the bottom being curved on the arc of a cir-
cle to cotperate W1Lh thescrew conveyer 11, se-
cured to the shaft 12, mounted to rotate in ‘the
bearings 13 in the end of the trough. The

40 trough has formed in the bottom thel eof the
perforations 14, which extend over only so
much of the bottom as 1s adapted to be cov-
ered by the grainand are small enough so that
the grain cannot escape through them.

15 trough has at one end the inlet-trunk 15,

| throuc-'h which the grain enters. ‘This trunk

has loc‘Lted therein the valve or gate 16, whlc':l_

1s rotated by the action of the mllmg grain

and serves to prevent the entrance of air with

the grain,

The |

1t being desired that all the air 50
which enters the trough enter through the
perforations 14. Distributed along one side
of the trough near its upper end are one or
more apertures 17, which are connected by the
pipes 18 with a suction-fan 19, by the opera- 55
tion of which the air is drawn up through the
apertures 14 through the grain w hich is be-
ing dried and thence Lhr'mwl the apertures
17 the troughs being air-tig ht except for the
aperturcs mentloned and the discharge-aper- 6o
ture 20, formed in the bottom ther Got,, at the
end opposite to the entrance-aperture.

 In connection with each trough I preferably
employ one or more rows of steam-pipes 21,

‘which are supplied with the necessary quan- § 5

tity and pressure of steam from the pipe 22

“and from which the steam or water of con-

densation is discharged through the return-
pipe 23. As seen in Figs. 2 and 4, these

steam- -pipes extend beneath the bottom of the 7_O

trough In proximity to the apertures 14, so
that in case any artificial heat is necessary in
connection with the drying it may be obtained

by drawing the air over the steam-pipes be-

fore drawing it through the grain. I may
employ in connection with each trough a
screen-plate 24, suitably perforated above the
conveyer and beneath the apertures 17, which
prevents the grain or other material from be-
ing drawn out of the trough in case the cur- 50 '
rent 01 Q1T ahould become t{}o s‘u ong. |
d(}scmbed one smﬂle %Lcuon 01 my d rwr, .;md
1t will be apparent that this section might he

| extended to any length required to complete 85

the drying of the material; butin order to se-
cure an economy of floor-space I preferably

“divide the trough into several sections and

place them one .Ll)OV ‘another, as iilu Stl ated.
In doing this T employ a framework 25, which 9o
is built up of strips of angle-iron, Whlch are '
secured together in any design or manner that
may benecessary to %ccommodate the arrange-
ment of the troughs. These sections of

troughs are placed one above the other, and 95
the shafts 12 of the VAIIOUS CONVeyers aresup-
plied with sprocket-wheels 26 of uniform size
on one end thereot, and these sprocket- wheels
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- througl
-t1onatel

2 3

are connected by the sprocket-chain 27, this
illustrating a convenient form of gearing by
which all the shafts may be driven simulta-
1at

a uniform rate of Speed The pipes 18 of the
upper trough are conveniently turned down-
ward and are joined with the pipes 18 of the
trough immediately beneath them, the verti-
cal portions 28 of the pipes 18 of the lower
troughs being enlarged to increase the air ca-
:')&Cit},’ of the pipes. Similarly the pipes 18
from the lowermost troughs open into the en-
larged pipes 29, which receive the pipes 23,

and these large pipes 29 converge to form the

pipe 30, whleh enters into the casing 31 of the
suction-fan 19, which is driven by the belt-
wheel 32 by any convenient source of power-.

The operation of the complete apparatus

will be readily apparent. The grain enters
through the uppermost gate 16 and passes
along the length of the uppermost trough,
being moved therethrough gradually by the
action of the conveyer and having asupply of
air of any desired temperature drawn through
1t constantly as it 1s passing through the
trough. At the end of the uppermost trough
1t escapes through the discharge-aperture 20,
which opens into the trunk 15 of the second

trough, and passing through the gate 16 of

the second trough it enters into said trough

and is carried the length of it in the same man--

ner, the conveyer ot this tr ough being shaped
so as to carry the grain in the opposite diree-

‘tion, during whieh passage 1t 1s operated on-
At the end |

by the alr as 1n the first trough.
of this trough 1t escapes to the third trough,
and so on until the drying is finally completed,
and 1t 1s discharged into the trunk 33, which
carries it to the place or mechanism where 1t
i1s next operated on.

By the construction herein shown and de-
seribed 1t will be apparent that I am able to
very rapidly dry any grain at any desired
speed and temperature, as by regulating the
draft of the suction-tan the speed of the dry-
ing may be controlled in that way. The speed
of the dryving may also be controlled by the
use of the steam-pipes to increase the amount

~of heat applied to the air used in drying. By

the employment of my apparatus 1 am en-
abled to control all the conditions of drying
any grain so as to secure any desired result,
the time, temperature, and drying being en-
tirely under my control. Inasmuch as the

h the drier expands the air and propor-
v diminishes the amount of moisture
in a given volume of air, the amount of mois-
ture in the air used in the drier is to this ex-
tent under my control.

While I have shown steam-pipes placed be-
neath the troughs as the preferred method of
applying heat to the air used in drying, it
will be apparent that the air may be heated

by other methods and that I do not desire to.

“modif]

to passing

764,552

be limited to the employment of steam-pipes
when heat 1s required. It will also be appar-

ent that in case it is desired to more than dry

the orain it may be roasted by simply 1ncreas-
ng the temperature of the alr which is drawn
thlouoh 1t.

While I have shown my apparatus as emT

bodied in the form which T at present con-
sider best adapted to carry out its purpose, 1t

will be understood that. it is capable of some
cations and that I do not desire to be
limited in the interpretations of the following
claims except as may be necessitated by the
state of the prior art. |

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. ‘A drier comprising a vertical series of
parallel perforated conduits conneeted to each
other alternately at opposite ends, conveyers
in said conduits for feeding the material in

opposite directions in alternate conduits, and
means for exhausting the air from all of said

conduits.

2. A drier comprising a vertical series of
horizontally - arrangect perfomted conduits,
vertical conduits connecting said horizontal
condulits alternately at opposite ends, worm
conveyers 1n sald condaits alternately right
and left in succeeding conduits, a common
drive connection for all of said conveyers, and
means for exhausting air from all of said con-
duits.

3. A drier comprising a series of parallel -

perforated conduits alternately connected to

each other at opposite ends, means for feed-
ing the material suceessively through said con-

duits, a longitudinally - extending exhaust-

conduit and connections between sald exhaust-
-conduit and all of said perforatec conduits at
different points in the length of the latter
“adapted to uniformly exhaust the air from all

portions thereof.

4. In a device of the class deseribed, the

70
75

30

Qo
95
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10¢

combination with a conduit having the per- .

forated bottom, of the conveyer therein for
carrying the material longitudinally over said
bottom, supply and discharge openings at op-
posite ends of the conduit, reotating gates in
said openings, and a suction deviee connected
by suitable pipes with said eondult above the
conveyer so the air can be drawn through the
material as 1t 1s carried throungh the conduit
by the conveyer.

5. In a device of the class described, the
combination with a plurality ot superimposed
conduits each having a perforated bottom, of
the conveyersinsaid conduits, supply and dis-
charge openings at the opposite ends of satd
eondmts the discharge-opening of one con-
duit serving as a Supply-epemncr for the con-

duit benea,th 1t, rotating gates 1n said supply
and discharge openings,f a plurality of pipes

“opening intosaid conduits above the conveyers

and connected to form a trunk, a suetion-fan
connected with said trunk, and means for op-

IIC

IIE

12C
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