L. B: ARD.

METHOD OF FREATING SHALE AND LIKE MATERIAL.
© APPLICATION FILED FEB. 3, 1921, .

Patented Apr. 5, 1921.

1,373,698.
25 27'.' 5% 35.' "»'.36 | |
21— TG \"“M R ;
=
| & v : |,

Q = N
| § | I H 577 §
40/§ | /3 jRp iz s |

§ | ' §

by db iz,

L4

42

INVENTOR



20

30

36

40

45

50

UNITED STATES-

PATENT OFFICE.

LIGON B. ARD, OF NEW YORK, N. ¥.

METHOD OF TREATING SHALE AND LIKE MATERIAL.

1,373,698,

Specification of Letters ?atent.

Application fled February S, 1921. Serial No. 442,142,

To all whom 4t may concern: '

Be it known that I, Licon B. Arp, a citizen
of the United States, residi_n%‘at New York
city, in the county of New ork, State of
New York, have invented certain new and
useful Tmprovements in Méthods of Treat-
ing Shale and like Material, of which the
following is a description, reference being
had to the accompanying drawings, forming
a part hereof.

My invention relates to a method or proc-
ess for treating shale and like material con-
taining volatile matter to extract such vola-
tile matter. My invention has for its ob-
ject to provide a method or process for this
purpose which will be effective to effect the
heating of the shale or other material
quickly to the temperature necessary to com-
pletely drive off the volatile matter and will
prevent clogging of the retort with spent
material, and will at the same time require
for carrying it out comparatively inexpen-
sive apparatus and small expense for opera-

tion.

With the objects above outlined and other
objects hereinafter described in view my in-
vention consists in the method hereinafter
described and claimed. :

Referring to the drawing,

The figure shown is a central vertical sec-
tional view of an apparatus adapted to carry
out my invention it being understood that
the drawing is illustrative only and is not in-
tended to be in any way a limitation of the
invention to the use of the apparatus shown
and described or to the use of any particular
apparatus. ,

n the apparatus shown in the drawing 1
indicates a retort of any, convenient .con-
struction here shown as comprising a cylin-
drical body portion flanged at its ends, to
which flanges ‘are secured the bottom 2 and
the cover 3, the cover being secured by bolts

4 or in other convenient way. At its center

or other convenient place the bottom has a
pin 5 on which the conveyer rotates. The
cover 3 has a central opening 6 and a sleeve
7 extends upward about this opening. The
inmer face of the cover is adapted to re-
ceive, concentric with the opening 6, a sleeve

9 extending downward preferably to the bot-

_ tom of the retort and having a conveyer 10,

56

<hewn as a screw conveyer, arranged there-
in. At its lower end this conveyer is mount-

ed to rotate on pin 5. Secured to the lower.
end of the conveyer is-a disk 11 from which

- these spaces.

is supported, by uprights 12 and 13, a sleeve
15 concentric with the sleeve 9 and conveyer
10 surrounding the sleeve 9 at a distance
therefrom sufficient to permit of free move-
ment thereon. ' o -

On the sleeve 15 and extending outward
therefrom nearly to the walls of the retort, is
arranged a helical vane or helix of relatively
thin metal the helices being spaced apart
sufficiently to permit the melted lead or
other melted or |
of metals with which the retort is filled, to fill
The helices near the lower end
of the device are preferably closer together
than those near the upper end so as to regu-

eated metal of combination

Patented Apr. 5, 1921. -

60

85

70

late the upward travel of the material being..

treated so as to cause it to move more slowly
while it is being heated up by the heat of the
molten metal or combination of metals.
This helix terminates some distance below
the cover 3. Between the upper end of the
helix and the cover 3 is arranged a disk 20
of relatively thick metal to serve to keep the
spent material away from the opening 6 and
the bearings of the sleeve 9. -An opening.21
in the side of the retort and an opening 28

in the cover provide for the discharge of the

spent material and the escape of the volatile
matter respectively. '

The lower end of the sleeve 15 is spaced
apart from the disk 11 sufficiently to provide
an opening 22 for free discharge of the ma-
terial to be treated from the lower end of the
conveyer. : ,

The screw of the conveyer 10 and the
helix 17 are oppositely pitched so that when
rotated together the screw conveyer will
carry the material downward and the helix
will carry it upward.

The sleeve 7 on the upper face of the cover
has an opening in one side at 24 and about
this opening is secured the lower end of a
chute or hopper 25 for the material to be
treated. Within the sleeve 7 is a lining or
wear tube 26 having an opening 27 in line

with the opening 24 in the sleeve 7. Within

this- lining tube 26 is arranged a rotary
crushing and feeding device. 30 having
formed thereon a helix of relatively small
diameter opposite the opening 24—27, de-
creasing in pitch toward the lower end of
the device,. adapted to receive freely rel-
atively coarse material from the chute or
hopper and force it downward and, at the
same time, force it to pass through relatively
small spaces between the helices and so re-
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ducing it to relatively fine condition, The
chute or hopper 25 is preferably of such
size that it will hold a sufficient mass of the
material to block the opening 24 against en-
trance of air. o .

I do not herein claim the apparatus herein
shown and described as that forms the sub-
ject matter of a separate application for
patent filed by me on February 4, 1921, Se-
rial No. 442,398,

The crushing and feeding device 30 is car-

ried by a stub shaft 32 which extends up-
ward through the cap 33 which is screw-
threaded or otherwise secured on the upper
end of the sleeve 7. On its upper end the

stub shaft carries a bevel pinion 84 which.

meshes with a bevel wheel on a power shaft
86 carried in a bearing in bracket 37 secured
to the sleeve 7. '

The retort may be heated by any conven-

- ient-means. As here shown it is arranged

in an inclosing fire box 40 provided with
burners 41 and a flue 42. . The retort is filled
nearly to the level of the opening 21, with
molten metal, sufficient heat being main-
tained to keep the metal constantly in molten

‘condition. - The shale or other material to

be treated is supplied by the chute or hopper
to the crushing and feeding device by which
it is fed downward to the conveyer 10, By
the conveyer the material is carried down-

ward to be discharged near the lower end of

~ the retort directly into the molten metal.
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The finer particles of the material will be

‘at once heated to substantially the tempera-

ture of the molten metal, which, of course,
may be varied somewhat, and will, thereby
be caused to give up the volatile matter car.
ried by them. Larger particles will, of
course, be heated through more slowly. The
helices 17 will present these larger particles

from rising through the molten metal too -

rdpidly to permit of their being completely
and uniformly heated. By reason of the

lower helices being nearer together than
those nearer the top the travel upward of
the particles of the material will be some-
what retarded until they are fully heated
after which they are permitted to rise more
rapidly and, if necessary, their upward
travel is enforced by the helices.

Having thus described my invention what
I claim 1s; ' -

1. The method of treating shale and like

material to drive off volatile matter there.-

from, which consists in. forcing relatively
cool material immediately downward below
the surface of a bath of molten metal of
higher specific gravity than that of the ma.-
terial to be treated, discharging it in rel-
atively cool condition into the bath of molten
metal to permit it to float upward through
said molten metal, and retarding the up-
ward movement of the material whereby all
of the volatile matter is driven off during
its ufward movement through said molten
metal, _ )

2. The method of treating shale and like
material to drive off volatile matter there-
from, which consists in forcing relatively
cool material immediately downward below
the surface of a bath of molten metal of
higher specific gravity than that of the ma-
terial to be treated, discharging it in rel-
atively cool condition into the bath of molten
metal to permit it to float upward through
said molten metal, and regulating the up-
ward movenient of the maferial by retard-
ing the upward movement of the lighter par-
ticles and aiding the upward movement of
the heavier particles whereby all of the
volatile matter is driven off during the up-
ward movement of the material through the
molten metal. ’ .

In testimony whereof I affix my signature

,this 2nd day of February 1921,

LIGON B. ARD.
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