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This invention relates to a method of and

- apparatus for drying lignite or the like and

1s. especially designed -for reducing the
a point where
the lignite is best adapted for combustion.

One of the principal objects of the invern.
tion resides in the provision of a method
and apparatus of this character which may
be carried out at a comparatively slight ex-
pense by reason of the fact that the lignite
need not be crushed but is taken as it comes
from the mines and dried by direct contact
combustion of the fire

whosé fuel supply is the finely divided or

powdered portion of the lignite being dried

Heretofore in the art all practical driers
crushing of the liguite

The chief disadvantage_

- of this method resides in the fact that it

.20

25

- of an apparatus embodying a
‘ing a grate and a combustion

produces far too much fine or powdered coal
for which there is at Present only a limited

“market. The lump coal brings a’good price .

for domiestic use and would bring a much
higher price if dried to. some extent. The
present invention resides in the Provision
furhace hav-

the grate and also having a perforated re-

. volving " drum mounted in the. combustion

30

35

" the products

40

43

15%. It has been found that

°50

. cludes the Ppossibility

space of the furnace.
from -the mine is fed into the drum and is

- passed through- the drum by virtue of the

inclination of the drum ang by virtue of

feedirig ribs or the like on the interior of the

drum. During its Passage through the drum
the coal is subjected to the direct action of
0f combustion which - pass

therethrough. “Due to the revolving motion -

‘of the drum the coal is subjected to ‘con-

tinual agitation"facilitating the passage of
the products of combustion therethrough.
The high moisture content of the coal, the
moisture content being usually at 35%, pre-

of the coal being ig-
nited by this drying action and in fact with
the present method and apparatus the mois-
ture content- is usually not reduced below
ligmite coal
having a moisture content of about 159,
burns better and gives more satisfactory re-.
sults than where the moisture - content ‘is
reduced below this amount, In its broader

" aspects the invention is not limited to the

provision .of

the rotary drum but contem--
plates means

‘ing the present invention,
space above

The coal as”taken -

~ bustion space 10 is defined and through this

overlying the grate and éx-_;

tending through the combustion space and
having openings permitting the Passage of
the' products of combustion through® the
coal supported on’ such means, the coal be-
ing kept in a state of movement either by
the movement of the means or by exterior
devices. In all of its aspects the invention
comprehends a method of partially drying
lignite or other suitable material which has
2 high moisture content which method con-
sists in causing the products of combustion
to traveise Jtﬁg
maintaining the
of agitation. R ‘ .
Other objects and advantages reside in

certain novel features of the construction,

material In a constant state

80

material to be dried while -

70

arrangement and combination of ‘parts -

which will be hereinafter more fully de-
scribed and particularly pointed out in the
appended claims, reference being had to' the
accompanying drawings forming
this specification, and in which: .

Figure 1 is a view partly in longitudinal
central vertical

elevation showing an ‘apparatus " embody-
Figures 2 and 3 are fragmentary views
An elevation showing different drum con- -
structions, ) : . ]
Figure 4 is a view in transverse vertical
section.on the line 4—4 of Figure 1, and
Figure 5 is a similar view on the line 5—5
of Figure 1. _
_ Referring to the drawings the numeral 1 -
designates generally g furnace in which g
grate 2 is provided. The furnace is pref-
erably eélongated and the grate bars extend
transversely between the side walls 3 there-
of.. At suitable intervals

7%

a part of

section and partly in side

80

88

00

along the side

walls fire doors 4 are providéd. An air 95

blast may be provided below the grate by
forcing air through a main
6 which connects with a perforated air. dis-
charge pipe 7. Above the grate 2 a com-
‘combustion space a revolving drum 11 ex.
tends. Above the revolving drum a baffle
13 is arranged, the baffle causing the prod-
ucts of combustion to circulate around and
through the drum before they can pass to
‘the flue or stack 14. ‘

air supply pipe -

100

103

In ‘the embodiment of- the invention -

shown the revolvin
of an elongated hollow cylinder which has
-internal ri

s 15 adjacent its ends, the ribs

. g '

‘valve 11 is'in the form

110



2

having double tapered -outer surfaces which
ride on correspondingly formed rollers 16
provided in bearing brackets 17 mounted on
suitable supports 18.. Any suitable means

may be used for turning the drum and one
for the purpose of

such means is shown

* illustrating .as comprising a_ring gear 20

10

20

30

35
- the products of combustion which rise from

40

45

- be employed for

'50 B

- C within the

60

65

fixed to the drum and driven by a pinion 21

actuated from an electric motor 22. The
portion of the drum 11 located within the
combustion chamber 10 is provided with a
multiplicity of openings, the ‘6penings being
shown as slots 25 in ¥ig.
trates that the drum may
perforations or openings of relatively small
circular form, as indicated at 26.  Shts may
be employed 1in lieu of the circular openings
or slots, as illustrated at 27 in Fig. 3. To
produce the required feed of the material
through the drum the drum may be im-
clined, as shown in Fig. 1, and the feed
effected by this inclination may be supple-
mented by
feeding ribs 30. While. the drum is prefer-
ably inclined it may i
by increasing the size
feeding ribs.
¢ The lignite ‘
is fed in any suitable manner into the high
end of the drum and it passes through the
drum under the influence of the inclination
of the drum and under ‘the action of the
‘spiral ribs 30. Of course, during the pas-
sage
jected to the direct action of the flames or.of

and number. of the

the fire built on the grate 2. Preferably the
drum is sufficiently high above the grate and
above the bed of fire thereon to be out of the
path.of the flames which rise immediately

from the bed of the fire although this is not .

absolutely necessary. The products of com-
bustion pass in through the openings of the
drum and traverse the coal therein to par-
tially dry in that the moisture content of
the coal is reduced from about 35% to about
15%. If desired fans or other means may

drum 10 to withdraw the moisture but this

pose of insuring the passage of the products
of combustion through the coal within' the

drum 11 the side walls of the furnace have -

internal enlargemeénts providing converging

- surfaces 35 and 86, thé converging surfaces

terminating at the plane or level of the coal

drum. As shown in Fig. 4 the
surface of the coal will lay on an cline
due to the rotation df the drum and, there-
fore, the surfaces 85 and 36 terminate at
different vertical heights. These converg-

ing surfaces prevent the products of com-

bustion from passing around the drum and

‘insure their passage through the coal within
the drum. - IR

‘This greatly contributes
1. Figure 2 illus-

be provided with -

the provision of internal spiral’

be disposed horizontal «

coal as it comes from the mine-

of the coal through the drum it is sub-’

circulating air through the-

is not absolutely necessary. For ‘the pur-

1,697,268 ‘

While' the coal is passing through' the -

drum the finely divided portion -thereof
drops down through the openings onto the
fire so that the furnace is automatically
stoked from the drier sincé the fuel sup'le
is replenished by the powdered coal whic

drops through the epenings of the drum 11.
the apparatus and method because the pow-
dered or finely divided coal is the least val-

‘uable -elément and it.is used to carry out.
process. The expense of crush- -
is avoided but ifs moisture ¢on-

the drying

ing the coal

tent is reduced to the. point to give the coal

the most desirable properties and sizes for

market purposes.. . . -
I claim:—

o

1. ITn a machine of _the character 'de-b

scribed, a furnace comprising a grate and. a
combustion chamber. overlying the grate, a
slightly inclined perforated revolving dr

extending through the combustion chamber,
means-carried by said drum for feeding ma-

terial through the interior thereof whereby.

the material is partially driéd by direct cen-

to the efficiency of |, -

80

85

20

tict with the products of'combustion, the -

perforations of the drum being arranged to
permit_a certain amount of the material to
fall onto the
fuel supply thereof. .

"92. In a machine of _thé. character de-

scribed, a furnace haying a grate and also
having a combustion chamber overl
grate, ‘
through the combustion chamber,
said furnace having converging walls lying
closely adjacent portions of the drum locat-

fire on the grate to replenish the

95

( ing the -
and a perforated revolving drum ex--
. tending

100

od ‘at the level of the material in the drum -

when the latter is rotated.- =~ :
3. In a machine of the -character de-
scribed, a

bustion chamber overlying the grate, and an

108

furnace having a grate and a com- .

elongated revolving drum: extending through - '
the combiustion chamber and .having stag- -

gered openings therein, the ‘inner. walls o
the combustion chamber converging from: the
grate to opposed portions of the revolvin
drum and terminating at the level assume
by the material in the drum- when the latter
is rotated. - :

4. A machine for partially dvying.l.ig‘ﬁite .
coal and including a furnace having a com-
a revolving drum extending

bustion space, ‘
through the combustion space of the furnace
the ‘drum having openings to.
products of combustion to pass t!
drum. and through the -coal therein, a_m\i

means within the furnace acting to concen- ‘
trate the products of combustion on that part

¢ 110

‘and adapted to receive the coal to be dried, ‘ ©
Eermit .the
rough the

ik

of the drum occupied by the coal when the .

drum is rotated. -

‘5. A drier comprising ‘the combination

with a grate, of a rotatable drum adjacent .

the grate, and means associated wit “the

1
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drum for continuously supplying fuel there-

from to the grate when the drum is rotated.

6. The method of drying which comprises

passing the material to be dried through a

5 zone of heat, and utilizing a portion of the

aggregates of the material being treated for

fuel while the same are passing through the
heating zone. ' s

7. The method of drying combustible ma-

10 terial which comprises passing the material

to be dried under constant agitation through

a heating zone and continuously supplying

fuel to the heating means from the material

s being dried as it passes through the heating

} zone,

&

3

8. The method of drying coal which com-
prises passing the same through a heating
zone over a bed of burning fuel, while con-
stantly permitting the fine particles of the
coal to fall upon the fire bed to replenish
the fuel thereof. -

9. The method of drying combustible ma-
terials which comprises passing the same
through a heating zone over a bed of burn-
ing fuel while replenishing the fuel by the
constant addition of fine particles of the -
material as the same is passing through the
heating zone.

HANSEN 'EVESMITH.




