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- UNTTED STATES

PATENT OFFICE.

JOSEPH H. McDONALD, OF BROOKLYN, NEW YORK.

GRAIN-

DRIER.

SPE_CIPICATIO_N forming part of Letters Patent No. 369,607, dated September 6, 1887.
| | - Application filed August 20, 1886, Serial No. 211,412, (No model.)

To all whom it may concermn:
~ Beit known that I, JosepH H. MCDONALD,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State of
5 New York, have invented certain new and use-
ful Improvements in Driers; and I do hereby
declare the following to be a full, clear, and ex-
‘act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same. |
This invention relates to driers,and particu-
larly to that class designed for operating upon
finely-divided or pulverulent substances.
The object of the invention is to produce a
15 drier which shall be comparatively simple and
uncomplicated in construction, and whereby
an even and complete drying of substances

- may be accomplished. | :

- Furthermore, the object is to produce a drier
of moderate size and having its parts so ar-
ranged that the substance to be treated shall
- be brought into contact with a very large
~amount of heated surface. |
- Furthermore, the object is to produce a
drier having its parts so arranged that the
material is carried in such position as to have
heat 1mpinge upon all sides, in order more
thoroughly to accomplish the elimination of
moisture.
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~ drier in which the heat-generator shall be so

constructed as to be capable of manipulation

~ instantly to reduce or to increase the amount
of heat employed.

'35  With these objects in view the invention

congsists 1in the construction and arrangement |
. opening, to act as a stu

of parts, hereinafter particularly described in
the specification, and illustrated in the draw-
ings. | | -
40 1 have illustrated the invention in the ac-
- companying drawings, in which—

Figure 1 is a front elevation of my improved
drying apparatus. Fig. 2 is a rear end eleva-
tlon showing the hot-air-inlet pipe. Fig. 3is
a cross-section. Iig. 4 is a central longitudi-
nal vertical section. FKig. 5 is a horizontal
section, and Fig. 6 is a longitudinal section of
the furnace and air-heating apparatus.
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In the drawings the frame or casing of the

‘direction indicated by arrows.

- Furthermore, the object is to prodlice' a,

the letter A. Secured in any suitable manner
to this frame are plates @, which form bear-

1ngs for the moving portions of the apparatus.

B represents tubes or conduits of a suitable
size and length attached at each end to the
frame A. These tubes are arranged in tiers,
and any desired number may be arranged

‘abreast of each other, the number being gov-

erned by the desired capacity of the drier.
Kach tube or conduit communicates with a
passage, b, which connects it at one end with
the adjoining or next upper tube or conduit,
and at the other end with a similar passage,
which connects it with the adjoining or next
lower tube or conduit., - -

C represents screw or other suitable convey-
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‘ers, which are mounted in bearings ¢, fixed in

the frame A. These conveyers are so mounted
as to play upon the lower surfaces of the tubes
B, and they receive a motion in such direction
as to convey the substances to be dried in the
By means of
these conveyers the substances are carried
from the point of inlet along the tubes to the
passages b, through which they drop upon the s
conveyer In the next lower or adjoining tube.
In this manner it will be seen that the sub-
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stances are carried through a great extent of

tube or conduit. Hot airis admitted atan in-
let-opening, D, and thence passes through the 3o
tubes B and passages & in a direction oppo-
site to that in which thesubstancesto be dried
move. As the hot air is introduced above
the discharge-opening E, it is found to be of
advantage to place a circular plate, ¢, within 85
tube B, a short distance above the discharge-
fing-box, so that the
entrance of any cold air, which might com-
mingle with the hot air,is prevented. The
hot air, after passing through the tubes and go

through the substances which are acted upon -

by the conveyers, is discharged at an open-
ing, K, and thence conducted either to the
chimney or to the open air through a pipe,

If so desired, the hot air thus discharged, and g5

which 1s laden with combustible gases elimii-
nated from the substance dried, may be con-
ducted to the fire-pot of the furnace used to
heat the air and be utilized to inerease the

50 drier, preferably of brick, is represented by i heat. Asthe hot air is discharged at a point 100




found to be of advantage to place a circular
plate, K’, within the tube B to cover the con-
veyer a short distance from 1ts entrance into
the feed-hopper K and act asa stuffing-box to
prevent the entrance of cold air. -

-In order that the substance to be treated
shall be acted upon on all sides by hot air, 1

- provide the passages If, which are arranged

- i0

~ the upper tier of tubes in the form in which I
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below and aroand the tubes or conduit B In
such manner that hot air passing through
them heats the exterior of the tubes. The
passages for hot air below and around the dif-
terent tiers of tubes or conduits communicate
with each other through the vertical pas-

Sagesf
In Fig. b of the dmwmos I haveillustrated

prefer to employ them. In this figure I have
shown the tubes as tapering toward the point
at. which the substance to be treated 1s Intro-
duced, the purpose being to economize space

by having the iniet or feed-hopper box I,

through which the tubes are supplied, com-

‘paratively small, thus rendering the Ieed easy

of control.
The preferred form of furnace o be used in

connection with my drier is shown in Kig. 6
of the drawings. In thisfigure, H represents
the casing of the furnace, and & the grate-bars.

“Cold air is admitted at the opening P, and,

- the series of tubes B to the outlet FE-.
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‘chimney in any suitable course.

passing through heating-pipes I and through
a conducting-pipe, 4, is admitted in a heated
condition at the opening D into the lower tier
of the tubes or conduits B, and passesthrough
Hot
air, smoke, and the products of combustion
from the hle pot of the furnace pass through
an opening at A’ into the chamber #*, where
they come in contact with the outer surfaces

-of the heating - pipes I, and thence escape

through the lower smoke-passage, /° to the
The amount

of heat which is allowed to impinge against
the ounter surfaces of the heatmﬂ‘ -Ppipes 1s gov-
erned by means ol a vertically- movmgbmdge
wall, #°, composed, preterably, of fire-brick or
analogous material, so arranged as to be raised
and lowered by the operation of a pinion, A",
mounted in the casing of the furnace in con-
tact with the bridge-wall.
that by the raisingandlowering of thisbridge-
wall the amount of heat utilized may be in-
stantly and accurately regulated. Hot air,

- smoke, and other products of combustion

also pass through anopening, A°, from the fire-
pot, and thence through a conduit to a point,
I, Fig. b, where they enter the upper tier of
passages, I, and are thus utilized to heat the
outer surfaces of thecondulits B. The passage

~ I°-is capable of being closed by a vertically-

. 65

slldmg -gate bridge- wall I operated by means
of a pinion, 7', mounted in the casing of the
furnace and meshing with the gate bridge-
wall in such manner that the turning of the

It will be seen-

369,607

jmmedmtely adjommg the feed-opening, it is | pinion will move the aate up and down to

regulate the size of the passage h°, and thus
prevent the scorchmg of the &,ubsta,nce to be
dried. '
The shafts of the conveyers preferably are
connected by belts or chains ¢ to a power-
shaft, G, from which all of the conveyers re-
ceive a motion in such direction as to move

the substances to be dried.

- Having thus described my invention, what 1
claim, and desire to secure by Letters Patent,
18—

1. The combination, with adrier consisting,
essentially, of a series of tubes or conduits ar-
ranged in tiers and communieating in such
manner as to form a serpentine passage for
the substance to be dried, conveyers for mov-
ing the substance to be treated through the
tubes, a hot-air conduit admitting air to the
tubes in such manner as to commingle with
the substance to be dried, and passages ar-
ranged contiguous to the tubes, whereby the
exterior of the tubes may be heated, of a fur-
nace having an air-heating attachment and a
flue for the escape of products of combustion, go
the air - heating attachment communicating
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‘with and discharging hot air into the material

to be dried at the lowest tier, and the air pass-
ing upward commingling with the substance
in the successive tiers to the outlet and in a g5
direction opposed to that of the direction of
the substance to be dried, and the flue carrying
off the hot products of combustion communi-
cating with the passages arranged contiguous
to the tubes at the uppermost tier, whereby roo
the tubes and the material will be more uni-
formly heated, substantially as desecribed.

2. In combination with a hot-air tube, the

lower passage B, contalning a conveyer by

which the material to be dried is fed, such
passage having a discharge-opening for ma-
terial to be dried at its lower end, provided
with a plate, ¢, a short distance above to act
as a stuffing-box, so that the entrance of -cold
air will be prevented, substantially as de- rio
scribed. |

3. In combination with the upper passage
B, confaining a conveyer and provided with a
feed-opening for material to be dried and an
opening adjacent thereto for the discharge of 115
hot air, a circular plate, K/, within the tube B,
to cover the conveyer a short distance from
its entrance 1nto the feed-hopper and act as a
stuffing-box to prevent the entrance of cold
alr, substantially as described.

4. In a drier having tubes arranged in tiers
with any desired number of tubes abreast of
each other, the upper tier of tubes made ta-
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pering toward the point at which the material

is fed, 1in combination with a hopper located 125
ab the tapering end, whereby all the tubes
abreast may be fed from a single hopper, sub-
stantially as described.

5. The combination, with a drying appara-
tus, of the furnace provided with movable 130




bridge - 'c'va,l'ls,' whereby the amount of heat | to the drying apparatus, snbstantially as de-

brought in contact with the substance to be | seribed. B - | . 10
dried is regulated. , ' | Intestimony whereof I affix my signature in
~ 6. In combination with a drying apparatus, | presence of two witnesses. : “'
5 the heating apparatus consisting of a fire-pot | - JOSEPH H. McDONALD.
- provided on each side with movable walls, | Witnesses: o |
the heating-tubes I, and conduits for conduct- I. BOTTOMLEY,

Ing the heated air and products of combustion | OSCAR BLEEZARD.
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