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UNITED STATES

1,498,528

PATENT OFFICE.

PHILIP T. ALEXANDER, OF SACRAMENTO, CALIFORNIA,

m0 ARTHUR E. MILLER, OF

ASSIGNOR OF ONE-FOURTH

SACRAMENTO, CALIFORNIA.

APPARATUS FOB THE DESTRUCTIVE PISTILLATION OF 0IL-BEARING MATERIALS,

Application filed Way 29,

To. all whom it may COnCern:
Be.it known that I, PriLe T. ALEXANDER,
" aeitizen of the United States, residing at

Sacramento, in the county of Sacramento
g and State of California, have invented cer-

tain- pew and useful Tmprovements 1n Ap-

paratus .for the Déstructive Distillation of
. Oil-Bearing Materials; of which the follow-
ing is a specification. ' -

This invention relates to apparatus for
the destructive distillation of oil bearing
materials such as shale, peat, sand, lignite,

. coal, coal tar, gums, asphalt, patural and

fractional - oils of vegetable or minera
16 origin, carbon bearing residues, and the like,
and has particular reference to an improvedl

“reduetion furnace, comprising a plurality

of independent units connected in series and
<6 rranged that the oil bearing material is
g9 caused £0 continuously pass through the dif-
ferent unitsy thereby effecting an eduction
of the volatile products from the oil-bearing
" ‘material. s ‘ -
An object of this invention is to provide
26 a device of this general character in which
' the several independent retort units are
each provided tith ‘suitable scrapers for
causing the oil-bearing material to travel
over the lower heated surface of the unit
g0 and to provide means for effectively driv-
- ing the scrapers during the distillation
proocess. A »
* In the destructive distillation of oil-bear-
ing substances particularly organic shale, it
is common in the art to use a gserics of retort
units superposed one on the other, connected
" at alternate ends to the underlying unit, and
to use within each of such units a conveyor
or serapgr, which causes the oil-bearing ma-
terial o traverse the unit and - discharge
into the next lower compartment - or unit,
and so on through the. several units in alter-
nate directions until the bottom or discharge
end of the apparatus is reached.  In such
45 apparatus difficulties have been heretofore
~ experienced in the operation of -the con-
yeyors Or SCrapers because of the fact that
the cokke or other residuum of distillation
tends to clog or gum the working parts-of
the conveyors and this materially effect the
efficient operation of the apparatus. The
present invention is particularly designed
_ Tor, and has as its principal object, the con-
ctruction of the unit. and driving mechanism

tor the conveyors or SCrapers, wherein the
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-retort units within

-
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* working parts of the drive mechanism are S0’

placed that they cannot become clogged or
gummed by the accumulation of- coke or
other residuum. . DR

Tn the accompanying drawings forming a
part of-\this\\spec'iﬁcation and in which like
numerals\ are employed to designate like - -
parts throughout the several views,

Fig. 1'is a sectional view in elevation of a- -
distilling apparatus of the general char- 65
acter; T '

‘Fig. 2 is an enlarged sectional view
through one of the retort units, on the line

60

1 9—2 of Fig. 73

Fig. 8 is a fra mental sectional view on
the line 3—3 of I*gig. 2; R

Fig. 4 is a fragmental
the line 4—4 of Fig. 2;

Fig. 5 isan enlarged detailed perspective .
view of the drive chain, showing the method 75
of mounting the chain and scrapers. on the”
voller carriage; -

Fig. 6. is an enlarged plan view of the
packing washer assembly, a portion of
which 1s shown in section; an I

Pig. Tis a reduced side elevation of two
of the individual retort units. . B

Referring to the drawings, wherein for
the purpose of illustration 1s shown a pre-
ferred example of my invention, I have &
shown in Fig. 1, a complete a paratus for
the destructive distillation © oil-bearing
materials, comprising a plurality of super-
posed retort units 10 arranged within 2
suitable furnace structure 11, said furnace
structure: comprising an upper fire box 12
and a vertical stack 13. Arranged at a suit-
able plane in the vertical stack 13 is a fan
blower 14 for drawing the heat and products
of combustion from the fire box-12 in a ecir-
cuitous. path downwardly past the several
the furnace gtructure to:
heat the contents of the units and thus effect
the eduction of the yarious volatile hydro-
‘carbons contained in the material being
treated. Each of the separate retort units:
is provided with an outlet pipé 15 leading
to an air cooled condenser 16 and then to 2
water cooled condenser 17 of the usual type, |
in which the volatile vapors are reduced to. 1

sectional view on
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the liquid state and then withdrawn to suit-
able storage receptacles.

Toach of the separate retort units is con- ~

nected at alternate ends to the underlying

unit so that the oil-beaxing substance 18
' {.

vl



10

15

a8

28

45

[543
it

8¢

- ratus is reached. i
_of distillation is then deposited on the end-
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cansed to travel lengthwise of the unit and
then discharged into the next lower unit and
so on through the several units in alternate
directions until the bottom and discharge
end of the apparatus is reached.

The lowermost retort of the unit leads to
a discharee or unloading device arranged at
the bottom of the furnace structure. This
diseharge mechanism comprises an clongated
compartinent provided with a central inlet
opening. 18 and with an endless conveyor
mechanista 19, driven by suitable mechanical
means, not shown, and so controlled that the
direction of its movement throngh the cham-
ber may be varied at willi At the lower
part of this compartment neay the ends there-

of I providetwo valve-controlled outlet pipes.

20 and 21, the lower ends of which extend

into water tanks 22 and 23 respectively be-
low the level of the water contained:therein.

-Arranged in proximity te the lower open

ends of the outlet pipes 20 and 21 I further

provided a pair of endless conveyors 24 for

removing the residuum of distillation from

-tha tanks.

* In the operation of this apparatus, the oil
bearing material such as shale, peat, sand or
the like is introduced into the uppermost re-
tort unit at one end thereof and is caused
to travel the length of the unit oy suitable
means to be hercinufter described. This first

unit discharges its contents into the next.

lower unit wheve the same traversing move-
ments of the oil-bearing material takes place.
This movement continues throughout the en-
tire apparatus, the material traveling length-
wise of each unit in alternate directions dux-
ing the heating or cracking operation until
the lowermost or discharge end of the appa-
The coke or other residuum

tess conveyor 19 and carried by said conveyor
to either one of the discharge pipes 20 or 21,
Assume, for the purpose of illustration, that
the conveyor 19 is moving in a counter-elock-
wise direction and the valve in pipe 20 in
open position, the residuum will then dis-
charge into the tank 22, The immersion of
the discharge pipes in the water provides an
efficient water seal which will prevent any
discharge of the gases of distillation at this
point, or the entrance of air. The residnum
then falls on the conveyor 24 which removes
the same from the tank. ¥n practice it is
preferable to discharge first into one tank
until the same is filled and then into the other
while the first tank is being emptied. This
is readily accomplished by reversing the di-
rection of movement of the conveyor 19 and
properly manipulating the valves in the dis-
charge pipes 20 and 21.°

Referring specifically to the individual re-
tort units employed in the assembling of the
spparatus nbove deseribed, it will be noted
that each of said units comprises elongated,

1,468,528

velatively uarrow chambers 28, each pro-
vided with a cover plate 26, detachably se-
cured to-the body of the chamber by suitable
fustening means. Toach unit is provided with
an inlet pipe 27* and outlet pipe 27 arranged
nenr the opposite ends theveof. Journaled at
each end of the unit is a transverse drive
shaft 22, one end of one of said shafts pro-
jecting through the side of the unit and be-
ing connected by means of suitable gearing
or the like with a suitable souvce of power,
Sprocket wheels 29 ave keyed to the shafts
near the ends thereof and the pairs of
sprocket wheels at opposite ends of the unit
are connccted by sprocket chains the con-
struction of which is to be hereinafter de-
seribed. The interior of sach unit contains
two longitudinally vertical partitions 30 each
slightly spaced from the side walls of the
unit, so that separate compartments are pro-
vided at each side of the unit for completely
housing the drive mechanism. Kach of the
partitions 80 are eut throngh to form a con-
tinuous slot or passage 31 thus making the
middle portion 32 of the partition slightly
spaced from the remainder of the partition,

This central portion of the partition 32 is

supported through the medium-of suitable
T-beams 83 secured to the cuter walls of the
unit as clearly shown in Fig. 2.

Connecting the two sprocket wheels 29

arranged within each compartment, is a suit-
able link drive chain 34 the detailed con-
struction of which is clearly shown in Fig.
5. -In order to provide free and easy move-
ment of the-sprocket chains the same are
connected at spaced intervals fo a two
wheeled carriage 35 adapted to travel with-
in the runway formed by the bosses 38 inte-
gral with the inner sides of the retort unit.
Each earriage 35 has projecting inwardly
therefrom a flight arm 37 which extends
through the opening 81 in the partition and
has secured thereto a scraper blade 88. This
blade 88 is substantially rectangular and
carries at its outer edge a strip 39 of mangs-
nese steel or other wear vesisting material,
It is thus obvious that upon the rotation of
the sprocket 29, the chain will cause the
serapers 38 to traverse the entire length of
the retort unit and thus convey the oil bear-
ing material from the inlet end of the upit
to the discharge end of the same.

As a means for preventing the oil-bear-
ing material from entering the compartments
containing the above-described drive mecha-

ism, where its presence would tend to clog
or gum the mechanism and thus vender ths
apparatus inoperative, I provide an endless
flexible guard member adapted to com-
pletely close the slot 31, The defailed con-
struction- of this guard device is clsarly
shown in Figures 8 and § of the drawings,
from which it will be seen that the same
comprises a laminated structure consisting
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of a plurality of connected links. In the
assembly of this guard device the outer
links 40 and filler links 41 are slightly higher
than the centrally disposed links thus form-
ing substantially upper and lower grooves,
the outer edges of which straddle the upper

“and lower edges of the slot 31 as clearly

shown in Fig. 2, thus forming a complete
seal for the slot 31. The flight arms 37 ex-
tend ‘entirely through the guard members
at spaced intervals and into the working
chamber of the unit and movement of the_
serapers causes the guard member to move
with the same and thus continuously trav-
erse the slot 31 during the operation of the
unit as above described. _

It is to be understood that the form of
my invention herewith shown and described
is to be taken as a preferred example of
the same and that various changes in the
shape, size and arrangement of parts may
be resorted to without departing from the

" spirit of the invention or the scope of the

<

subjoined claims, , :

Having thus descrihed my invention,
what I claim as new and desire to secure by
Tetters Patent is:—,

1. A retort unit for multi-chambered ve-
duction furnaces, comprising an elongated
relatively narrow chamber, vertically ar-
ranged partitions within-said chamber, a se-
vies of scrapers arranged centrally of the
unit between said partitions, drive mecha-

a8

nism arranged .between the partitions and
outer side walls of the unit, arms extending
through endless slots in said partitions for
connecting the drive mechanism with the
scrapers, and 4 guard member adapted to be

moved with the scrapers along said endless

slots to completely close the same.

2. A retort unit for multi-chambered re-
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duction furnaces, comprising ‘an elongated, .

relatively narrow chamber, scrapers adapted
to traverse said unit, drive means for said
serapers, arms connecting said scrapers and
drive means, a partition between the scrapers
and drive means having an endless slot,
therein, and an endless guard member com-
prising a plurality of connected links adapt-
ed to be moved along the slot to completely
close the same. _ o

3. A retort unit for multi-chambered re-
duction furnaces, comprising an elongated,
relatively narrow chamber ; scrapers adapted
to traverse said chamber; drive means for

said serapers; arms connecting said scrapers

and drive means; a partition between the
scrapers-and drive means having an endless
slot therein; and a flexible guard member
comprising a plurality of connected links
slightly spaced from each other and filler
links arranged between the said links, to
completely seal the slot in the said patrtition,

In testimony whereof I hereunto affix my

signature. : , ‘
PHILIP T. ALEXANDER.
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