No. 648,833 Patented May 8, 1900,

T. A. EDISON.
DRIER. .
(Application filed May 23, 1898.)
(No Model.) . 3 Sheets—Sheet |,

Lrp L

Z3 r

i u
b=

4] T I ] 9. g X e ¥y
; T ; T T T N 3
ettt 11 mlt 11 1 RS AR B A N S A . \; ’/ 2
H N a4
' ] T
H BB ] B ) ‘e
o 1 .

H Bl
i 1
Cbeeall bt

a0\ [Ba| [0
S

K

O .

== ‘ ' IS 3 Lnvenrntfor
Witnesses: ./ﬁ@w

e 8, % 4

THE NORRIS SETERS €., PHOTO-LITHO.. WASHINGTON. D. €.




‘No. 648,933. " Patented May 8; 1900.
‘ T. A. EDISON.

DRIER.
. (Application filed May 23, 18968.)
(No Model.) - 3 Sheets—Sheet 2,
2N
36 /’l
/33
. d
Frg. 2 <

Trnvertor

Thian

GBI~ Al Per

SHINGTON, D. €.

Wetnesses: .

THE NORRJS PETERS €O, PHOTO-LITHO., WA




zo.mhwbmw. . . ._umﬁmac__zgmm_@cc.,
T. A. EDISON. o

DRIER.
(Application filed May 28, 18688.)
(No Model.) 3 Sheets—Sheet 3.
0ol 3
®
°
I P Y
: g -
& [J o MR
A
D : m1_ s
m 8
D, Ll
i ¥ A T U S
M. : |
9 |
SISt S
[ o |
)
1 o BN
WL =g
N

Witresses:




UNITED STATES

PateEnT OFFICE.
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$PECIFICATION forming part of Letters Patent No, 648,938, dated May 8, 1900.
Application filed May 23,1898, Serial No. 681,477, (No model.)

To all whom it may concerm:

Be it known that I, THOMAS A. EDISON, a
citizen of tlie United States, residing at Llew-
ellyn Park, in the county of Essex and State
of New Jersey, have invented a certain new
and useful Improvement in Driers, (Case No.
992,) (for which British Patent No. 8,533 of

. 1898 was granted to Benjamin Joseph Ber-

10

5

20

25

30

35

40

45

nard Mills as a communication from myself,)
of which the following is a specification.
My invention relates to various new and

useful improvements in driers adapted for.

use in drying pulverized material, such as
iron ore.

The object of the invention is to provide a
drier capable of effectively drying material in
large quantitiesand in an economical manner.

In carrying out my invention I employ a
vertical drying-chamber made preferably of
metallic sections boltéd together, each sec-
tion being provided with a series of baffle or
deflecting plates arranged at a proper angle
to allow for the passage of the material over
the same, snitable provision being made for
an even distribution of the material into the

drying-chamber at its upper end and a fur-

nace being employed for supplying hot air to
the drying-chamber. Inthe drying of mate-
rial not affected by direct fire heat, such as
iron ore, it is preferable for economical rea-
sons to also direct the products of combustion
of the furnace through the drying apparatus.
The passage of the products of combustion
and heated air through the drying apparatus
will keep the baffle or deflecting plates in a
heated state, so that the material in passing
over the same will be freed of its moisture.
The material will be evenly fed into the drier
at its upper end and will pass in the form of
thin even streams through the drier, each
stream being deflected in a zigzag course by
reason of the deflecting-plates and in its de-
seent being met by the ascending eurrents of
hot air and products of combustion, which
will earry off the moisture from the material,
so that the material will be removed from the

_bottom of the drierin a thoroughly-dried con-

50

dition. Preferably a suction-fan will be em-

ployed, connected to the drying-chamber at
itsupper end and by means of whicha power-
ful circulation of the produets of combustion

.drying-chamber.

and hot air will be maintained throigh the
drying-chamber. By preference also the hot
air and products of combustion will be di-
rected into the drying-chamber at several
points, so that a part of the heating agents
passes only a portion of the way through the

possibility of drafts being choked by excess-
ive quantities of the material being admitted
to the drying-chamber. :

"~ Myinvention contemplates notonly the im-
provements in the drying apparatus proper,

Dbut also relates to details’in the construction

of the feeding device, by which the material
will be distributed in fine thin even streams
at the top of the drier, and also to means by
which material will be prevented from lodg-
ing permanently on the plates, and finally to
an improved screening apparatus codperating
with the drier, by which material too large to
be effectively dried will be rejected. This
large material, in the case of iron ore, will be
directed toa suitable grinding apparatus, by
which it may be reduced in size.

In order that my invention may be better

understood, attention is directed to the-ac-

companying drawings, forming part of this’

specification, in which—

Figure 1is a side elevation of the improved
drier; Fig. 2, an enlarged vertical sectional
view of the same; Fig. 3, an enlarged sec-

In this way Iprevent the
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tional view of the distributing apparatus; -

Fig. 4, an elevation of the same; Fig. 5, an
enlarged view of one section of the drier,illus-

trating mechanism for shaking two of the-

sets of deflecting-plates thereof; and Fig. 6,4
section on the line 6 6 of Fig. 5. N

In all of the above views corresponding
parts are represented by the same numerals
of reference. _

1 represents the drying-chamber, which is
composed of sections 2, arranged vertically
one above the other.
at its top and bottom, and the flanges of ad-
jacent sections are bolted together. Prefer-
ably a packing of asbestos is placed between
these flanges. The drying-chamber 1 is-car-
ried on a suitable foundation 3, so ag to be
firmly supported. The bottom of the drying-

Each section is flanged:
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chamber is formed intoa hopper 4, with which

may codperate a conveyer or.elevator 5 to
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carry off the dried material, Afurnace’G, of
any suitable construction, is placed adjacent
to the drying-chamber. This furnace in the

- embediment of theinvention illustrated com-
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‘the drying-chamber.

prises three fire-boxes 7, all connected to a
single stack 8. A fan 9 may be employed for
supplying the fire-boxes 7 with the proper
draft. Openings 10 are formed in the front
walls of the furnace above each fire-box,
through which air will be drawn by the draft
and heated before passing to the stack 8.
The stack 8 is provided with a cover 11, which

is mormally closed, but which may be opened’

by a connection with alever 12. Branch flues
13 13 connect the stack 8 with the interior of
One of these flues is
shown as connecting with the drying-cham-

ber-at its lower end, and the other flue is

shown as connecting with the drying-cham-
ber at about its center. It will be under-
stood, however, that only one of such flues

‘may be used and that when a series of such

flues are employed they may be disposed in

‘any suitable way. -Asuction:fan 14 connects

with the drying-chamber at or near its upper
end and by which a powerful upward draft
will be maintained throughsaid drying-cham-
ber. Thesections2 2 of the drying-chamber,
with the exception of those to: which the

o branchflues13 connect and the sectionswhich

inclose the distributing device, together with
the section immediately below the distribut-
ing device, are all provided with baffle-plates
15 therein, arranged in horizontal rows, the
plates being inelined and the upper edges of
the plates of one row extending above the
plane of the lower edges of the plates in the
row immediately above, a sufficient space be-
ing provided between the bottom edges of
the plateés of each row and the plates imme-
diately below the same as to allow for the
passage of the material. The deflecting-

plates 15 are preferably carried in slots 16,

IPigs. 5 and 6, formed in the front and back
walls of the sections 2, so that the said plates
may be removed, if desired. By using these
deflecting-plates it will be noted that the ma-
terial will be deflected in a zigzag course
through the drying-chamber and not only will
the material be given a very much greater
extent of travel, but it will move very slowly
through the apparatus, so that it may be dried
to the greatest advantage. '

I find in practice that with very damp ma-
terial; such as iron ore, there is danger of the
material lodging upon the upper plates and
clogging the apparatus, but that as soon as
the material passes the upper plates it will
have been superficially dried and will not
lodge upon any of the succeeding plates. In
order to prevent the material from lodging
upon the upper plates of the drier, I arrange
one or more of the sets of deflecting-plates of
the uppermost section 2, containing such
plates, in such a way that the said plates may
be given a shaking motion when desired.

- In Figs. 5 and 6, 17 17 are two rock-shafts
mounted in bearings 18 on the desired section
of the drier, each rock-shaft being provided
in line with each of the deflecting-plates 15
with'a bifurcated lug or ears19. Each of the
deflecting-plates 15 is provided with a lug 20,
Trig. 6, which is pinned between the ears19 of
one of the rock-shafts 17. A suitable handle
21 may be inserted within an opening in either

‘of therock-shafts, and by operating said han-

dle to rock the said shafts the plates will be
given a shaking wotion to dislodge any mate-

‘rial therefrom.

Iillustratethe firstand third rows of deflect-
ing-plates as being provided with means for
shaking them; but it will be obvious that only
one of said rows of plates may be shaken.

In order that the material may be dried to
the best advantage, it is desirable that it
should be distributed evenly throngh the ap-
paratus, 50 thal all of the deflecting-plates 15
will receive substantially-equal amounts: of
material,
because in this way-the material will pass
through the drier in the form of thin streams,
but also because the draft through the ap-
paratus will be uniform, and the interior of
the drying-chamber will therefore be main-
tained at a practically-constant temperature

‘throughout. The preferred form of distribut-

ing device is shown in the drawings. This dis-
tributer comprises several sets of alternately-
disposed inclined deflecting-surfaces, the de-
flecting-surfaces of the first or uppermost set
dividing the material and allowing one half to
movetotheright and the other half to the left.
The two deflecting-surfaces immediately be-
neath the first surface-each divide the mate-
rial received by themm—namely, one-half of the
bulk—and direct one portion to one side and
the other portion to the other side. . In this

" way the material will be gradually subdivided

by the alternately-arranged deflecting-sur-
faces, and in the instance illustrated thissub-
division will result in obtaining from a single
mass of material thirty-two even thin streams
of substantially-equal ecapacity.  The deflect-
ing-surfaces referred to comprise an upper-
most section 22, two sections 23 beneath the
same, four sections 24 beneath the sections 23,
eight sections 25 beneath the sections 24, and
sixteen sections 26 beneath the sections 25.
The sections 22,23, 24, and 25 are each formed
of inclined deflecting-plates 27 27, alternately
arranged in the form of an approximate X.
The sections 26 consist, preferably, of sin-
gle deflecting-plates 28 with spaces between
them through which a part of the material
will be deflected. The several sections of the
distributer are supported by suitable braces
29 in the top of the drying-chamber 1. In
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order that the material may be distributed

lengthwise of the top section 22, I provide a
hopper 30, having a contracted portion 31,
through which the material passes and by
which the material will be redaced to a rela-
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tively-small area. Below the contracted por-’

tion 31 the hopper flares outwardly until at
its Jower end it reaches a width substantially
equal to that of the section 22. ' The bottom

-portion of the hopper 30 is provided with ra-

dial partitions 32, extending at their upper
ends adjacent to the contracted portion 31
and by reason of which the material in pass-
ing through said contracted portion will be
caused.to spread out equally, so that it will
be deposited upon the section 22 of the dis-
tributer substantially throughout the entire
width thereof. !

In the drying of iron oreIfind that the best
results are obtained when the particles are
relatively small in size, but that larger par-
ticles will not be effectively dried: When,
therefore, the improved drying apparatus is
employed for the drying of iron ore, it is de-
sirable to employ suitably-arranged screens
mounted above the same and by which the
larger particles of the material will be rejected

. and only those particles which can be effect-

25

30

35

40

45

50

55

60

65

ively dried will be allowed to reach the drier.
The'said screening apparatus may comprise
one or more screen-surfaces 33, (three of said
surfaces being shown,) arranged one above
the other in an inclined position. Above the
uppermost of these screens is a plate 34,
against which the material will be directed
from a suitable feed chute orapron 35. Be-
neath the plate 34 is mounted a ledge or shelf
36, which may be conveniently formed of an
angle-iron, and similar ledges 37 are.mounted

beneath the top and intermediate sereens for’

receiving the discharge therefrom. The pur-
pose of these ledges or shelves is to allow the
material to accumnulate thereon in a pile, from
which material will be forced in a fine stream.
This serves to effectively check the velocity
of the material passing over the screens, 8o
that a very perfect screening operation will
take place. The tailings from the lowermost
sereen may pass by a chute 8 to any suitable
place; butin the caseof iron ore the said chute
leads to sunitably-arranged crushing-rolls, by

which the material will be reground. The.

screenings will be caught by a chute 39 and
directed into the hopper 30.

The operation of the improved device will
be as follows: The fires being started in the
furnace 6 and the forced draft applied, the
products of combustion will pass through the
stack S and out at its upperend, the cover 11
being elevated for this purpose. When the
stack is hot and the draft is well started, the
suction-fan 14 will be set in motion and the
cover 11 closed, so that the draft will be di-
rected through the branch flues 13 into the
drying-chamber. Air will also be drawn by
suction through the openings 10 and will be
heated in passing over the fire-boxes.” The
passage of the hot air and produects of com-
bustion through the drying-chamber will heat
the deflecting-plates 15 therein and keep the
surfaces hot. Material is now fed onto the
trongh or chute 35 and impinges against the

‘a relatively-small area.

)

plate 84,from which it rebounds onto the ledge .

or shelf 36 and accumulates thereon in a pile.
As fresh material is added to this pile it falls
from a state of absolute rest onto the upper-
most sereen, and so on through the sereening
apparatus, being checked before passing over
eachscreen. Thetailings passonto the chute
38 and are treated in any suitable way. The

screenings dropping on the trough 39 enter

the hopper 80 and in passing through the con-
tracted portion 31 thereof will be reduced to
After passing said
contracted portion the material will bespread
out by the partitions 32 and be deflected onto
the section 22 of the distributer, by means of
which the material will be divided into two
parts—one half moving to the right and the
other to the left. The half of the original
bulk of the material thus separated by the
section 22 will pass to the sections 23, where
a further snbdivision takes place, and so0 on
through the apparatus until by the sections
26 of the distributer the material will be di-
vided into thirty-two thin even streams, all
of substantially the same volume. These
thin even streams of material reaching the
deflecting-plates 15 will be caused to travel
in zigzag paths downward through the appa-
ratus, and in this movement the material will
not only be subjected to the heat of the plates
themselves, but will also encounter the as-
cending currents of hot air and the products
of combustion, so that all moisture will be re-
moved from the same and the material will
pass out of the hopper 4 onto the conveyer 5
inathoroughly-dried condition. - In the event
of material tending tolodge on the uppermost
plates, which may be observed by an attend-
ant stationed at that point, the said plates
may be shaken by the rock-shafts 17, so as to
agitate them and cause the material to drop
off, or, if desired, the said plates may be agi-
tated continuously.

Having now described my invention, what
1 claim asnew, and desire to secure by Letters
Patent, is as follows:

1. In a drier, the combination with a dry-
ing-chamber, of an exhaust from the top there-
of, a distributing device at the top of said
chamber for feeding the material in a num-
berof thin, widestreams thereto, bafile-plates
over which the streams of material pass by
gravity in a zigzag course, and a furnace con-
nected with the bottom and the center of the
drying-chamber through spacés unprovided
with baffle-plates, substantially as set forth.

2. In a drier, the combination with a dry-
ing-chamber, of a furnace connected to said
chamber, a series of baffle-plates within said
chamber to which the material to be dried is
fed in a number of wide and thin streams,
and means for agitating a part of said bafile-
plates, substantially as set forth.

3. In a drier, the combination with a dry-
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ing-chamber, of a furnace connected to said

chamber, a series of baffle-plates within said
chamber to which the material to be dried is
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