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.and treatsd for their by- products.
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LELANﬁ L. SUMMERS, OF CHICAGO, ILLINOIS.

COXING PROCESS.

935,175.

~ Application filed February 9,-1909.

To all whom it may concern:

Be it known that I, Leraxy L. Smmrns,
g citizen of the United States, residing at
Chicago, in the county of Cook and State of
THinois, have nwented certain new and use-

ful Improvcments in Coking Processes, of-

which the following is a .specxhcxtlon

The object of my invention is to provide
an improved coking process, and among
other features of construction and oper mou.
to pmvule a means for depositing the ¢ sarbon
in the coke, which is ordinarily carried away
in the hydrocarbon gases or so-called \/0]4-
tile matter. In order to acconiplish this re-
sult, I construet my oven so-that the volatile
matter distilled from the coal is forced to
pass through imeandescent coal or coke hav-
ing a hwhu' temperature, whereby the vol-
atile matters are du'omposed by ‘the high
temperature, causing a certain proportion of
the carbon to adhere to thre highly heated
coal or coke, thereby cementing the particles
of coal or coke more firmly ‘toge ther:
/ Preferably, my invention is used in con-

5 ‘nection with a so-called by-product type of

oven in which the gases distilled from the
coal in the process of coking ave recovered
Tf de-
sired, however, the gases, after passing
throu"h the highly heated coal or coke, may
be dlscharood to the atmosphere. In gen-
eral, T prefer to use a type of oven in which
the coil is charged at one end and the coke
dxschaffﬂmd at (he opposite end. The coal,

35 deing %ﬂbyevtvd to a very high temper ature

40

<
pt

“the conveyer tiles.

throughout its passige in this type of oven

will, owing to 1ts prolonged heating, (*su](
in 2 much hwhm' temperatire of the coke a
the dh(hm;_,v end-than the coal will have in
the charging end. Preferably, the oven is
heated over its entire length.

In the drawings—Figure 1 1s a plan view’

partly in section on 'tho Hne 1 of Fig. 3, this
view showing the arrangement of the heat-
ing flues, 15 1. 28 n so('tmn of the emply
overi on the line 2 of Fig. 3, showing the
floor of the retorts and p.ut of the mmabio
tile floor. Fig. 3 is a vertical section on the
line 3 of Fig. 1. Fig. 4 15 a fragmentary
vertical section on the line 4 of Iug: 3. Fig.
5 is a plan view of part of the conveyer tiles
at the discharge end of the furnace,. Fig, 6
is a detail view of the connection Lutween
g, 7 'is 2 lransverse
section on the line 7 of Fig. 4. Fig. 8 1is a
fragmeniary plan view in seefion upon the

Sbecification of Letters Patent.

Patented Sopt. 28, 1009,

Serial io. 478,352.

line 8 of Kig. 3 F}g. 9 is a’broken longi-
tudinal sectional elevation upon the Tines 9,
9 of Fig. 10, showing another form of fur-
nace, luu 10 is a transverse section on the
Iine 10 of }*J(r 9. Fig. 11 is a horizontal sec-
tion of the olnptv oven on the liue 11 of kg,
10. - Fig. 12 1s w- fragmentary view of the
sealed outlet.

While T have illustrated specific embodi-
ments of an oven adapted to the use of my
improved process, it will be apparent that
the process may be carried out inovens vary-
ing from the specific types illustrated, and
that any desived number of ovens may be
arranged in series in the manner illustrated
in connection- with the two parallel ovens
shown '

Generally %pel]\iwf the apparatus illus-

trated inFigs. 1 to § comprises two paralicl

ml\e ovens, a furnace, the products of com-

bustion avising from which cireulate around
the top and sides of the ovens, mechanisi
for feeding the carbongceous matter. pro-
aressively through the retorts or ovens from
end to end, and a suitable arrangement of
ducts for conducting the gases which distil
at the lower temperature end of the retorts
through the morve highly heated coke adja-
cent the discharge end.

Referring to Fig. 1 the products of com-
bustion rising from the furnace 1 pass
through the ducts 2 over the top of the re-
torts into the longitudinal passage 3, thence
back through  the adjoining ducts 9 1o the
apposite longitudinal passage 4, and so on

to and fro across the furnace until they

finally escape through  the pipe 5. iho
Inngum]in.l] passages 3 and 4, as shown in
the drawing, are provided with ballles 6 for
the purpose of compelling the products of
combustion from the furnace to cirenlate
back and forth over the retorts. Upon ref-
erence to Fig. 7 it will be observed that the
duets 3 are separated from the interior of
the retort by comparatively thick walls,

thus causing the radiation of heat to the re-
tort to be principally in a vertical direction
from the ducts 2. Tor the purpose of con-

serving the heat the retorts are preferably .

inclosed within an arch 1. Acrossthe char;'-
ing end of the furnace is g hopper 8 io re-
catve the coal and a plunge. 9 actuated by a
hydraulic .cylinder 10 serves to force the
coal and coke through the retort toward the
discharge end.

In order to svercome the difficnlty which

-

60

65

70

75

80

90

95

190

112



10

20

30

40

50

~without some form of conveyer

 hydraulic eylinder 15.
.viee to feed coal and coke therethrough

2

sometimes arises in attempting to force a
body of coal and coke through a long retort
I have provided a conveyer in the form of a
movable tile floor 11, 'The side walls of the

-yetort ave preferably undercut at their bases,
as shown in Fig. 4, and the conveyer tiles

are longer than the width of the body of the
vetort and project into the undercut spaces
at the bases of the side walls. The tiles
forming the conveyer ave bound together, in
the present instance by means of pipes 12.
The pipes 12 are joined together at the dis-
charge end of the tile conveyer and ave-kepb
cool by the circulation of cooling water
therethrough, whiclt in connection with the
location of the pipes in the grooves 18 at the
bases of the undercut portions of the side
walls, affords protection against the heat of
the retort. The pipes 12 may engage the
conveyer tiles 11 by means of lugs 25 pro-
jecting upwardly into grooves in the edges
thercot. These lugs may conveniently con-
sist of the projecting cnds of bands bolted
about the pipes 12.

Codperating with the tile conveyer floor
and secured thereto is the plunger 14 of a
In operating the de-

from the charging hopper 8to the queriching
trough 16, the plungers 14 and 9 are drawn
outwardly in the order nawed, thus permit-
ting coal to drop from the hopper 8 in front
of the plunger 9, and drawing back the tile
conveyer floor 11, which is secured to the
plunger 14.  Both plungers are ‘then simul-
taneously moved inward thereby propelling
the materinl along the retort partially by
reason of the direct pressure of the plunger
9 thereon, and partially by the movement of
the tile convever floor 11, The plunger 14
is then moved oulwardly, thus drawing. the
conveyer floor to initial position, during
whicl operation the plunger 9 remains sta-
tionary in its inwaid position, thus prevent-
ing the materinl from moving outward with
the conveyer. The plunger 9 is then moved
oubward to permit a further supply of coal
{0 descend from the hopper 8 whereupon both
plungers are simultancously moved inward.
In Uhis manner the coal is continuously fed
forward in the oven without undue pressure
being exerted on the walls of the oven, and
a4 continuous feed is obtained without per-
mitting the coal to be disturbed or crumnbled,
as is the case when a fragile coal is used
such as the
tile conveyer floor above described. Tt will
be observed that the material adjacent the

. charging end of the retort is under greater

50

-amount of 111:3t(:1'i:1.] between

pressure than ihat adjacent the discharge
end, owing: to the fact that at any point in
the retort the pressure is dependent upon the
that point and
the open cischarge ontlet where the material
is velieved of all pressure. By reason of this

935,175

fact the coke adjacent the discharge end as-
sumes a more open texture thus permitting
the gases distilled at the charging end to
have intimate access to all parts of the coke
adjacent the discharge end. :

In- order .to subject the coke at the high
temperature or. discharge end of the oven to
the action of the gases distilled at a lower
temperature from the coal at the charging |
end I provide the fixed floor 17 for
half its length at the discharge end with
Jongitudinal grooves 18, and from the bases
of these grooves apertures 19 communicate’
with ducts 20 below the stationary (oor.

»

[

about 75 -

The ducts 20, as formed in the specific em- 89

hodiment of the oven illustrated, open at
one end into a header 21 through which
they communicate with an outlet pipe 22
which may discharge into the atmosphere

or into any suitable apparatus for storing or 85

treating the discharged gases. DPreferably
a slight suction is maintained in_the dis-
charge pipe 2% to induce a circulation of
gases downward through the heated conl or

coke in the discharge end of the oven. 90

The forward or discharge portion of the
tile conveyer floor is provided with openings
o4 registering with the grooves 18 in the sta-
tionary floor. By this means continious

commimication is provided through the tile 97

conveyer floor and stationary floor from the
inside of the oven to the duets 20 regardless
of the position of the tile conveyer floor.

The quenching trough 16 may be equipped .
with any suitable form of conveyer for car-
rying away the colke and coal which may be
supplied to the hopper 8 from cars or a con-
veyer.  In order to seal the retorts against
access of atmospheric. oxygen the quenching
trough is preferably covered over as dlas-
trated and the conveyer shown in Fig. 12
communicates with the exterior of the’

trongh through a closely fitting conduit -

The steam arising from the contact of the
quenching sprays with the hot coke gives
vise to an ontward current throngh the con-
veyer conduit which effectually prevents ac-
cess of atmospheric air. T guard against
the entrance of air into the retorts for the.
venson that if atmospheric air were per-
mitted to enter its oxygen would combine
with the carbon liberated from the distilled
gases thus preventing the deposition of the
arbon in the coke and the desived cement- -
ing action. . !

Th operation the furnace 1 will be Lred
andd the products of combustion therefrom
passing through the hollow tiles 2 from the
digcharge end to the charging end of the
oven will impart the requisite heat for the
coking process. The gases distilled from the
cont at the charging end of the oven, desig-
nated in Fig. 3 by the letter A, will rise to
the upper part of the oven, as indicated by
the arrows, and pass along beneath the roof’
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of the oven toward the discharge end B.
Owing to the suction maintained in the pipe
22 and the fact that the discharge end of the
oven is closed by a seal or otherwise the
gases which are distilled at the low tempera-
ture charging end of the oven will after

passing along toward the discharge end de--

scend »lu-ough the highly heated coke in that
part of the oven passing through the aper-
tures 24; grooves 18 and 4 pertures 19 1nto
the dnets 20 and thence to the atmosphere or
such storing or treating apparatus as may
be used. The gases thus pass through the
incandescent coke at the dischar e end of
the furnace in the same (hrecuon that heat
i radiated thereto. This is important, for

the reason ﬂmt fissures are formed both in

the line of heat radiation and the line of
movement of the gases. By causing these
lines to coincide only a slnole set of fissufes
1s formed, thus yielding a coke composed of
large hnoers When hea.t is radiated to the

coke in one direction ‘and the gases pass
throngh in another direction, a doub]e set
of fissures is h)rmul thus breaking the coke
into small pieces. The general “action of
bassing the gases as they: are distilled from
the coal-through coal or coke at high tem-
perature is to break down the higher carbon
«eries into a lower selie% of hydrocarbons,
thus the paraflin sevies of hvdrocmbon imve
the’ (reneml formula quﬂ while the olefin
series have the general formula C,H,,. Thus
the, paraffin series, can be broken down from
members ha\mo a higher carbon content to
members having a lower carbon contentrand
reduced to the olefin series.
Thesé var 101@ ln(homxbon gases with the
continual application .of hwh iomperztures
caby be again split up, ‘the eventual composi-
tion bemo hydrecarbon and metaane, H and
O H,. ’l husn ethane, (,¥1,, which is readily

- or meq in the hlgjher members of the paraffin

cevies is deconiposed as follows—
C,H,=CH,+C-+H..

Tle effect is to liberate atomic or nascent
warbon, methane and hydrogen. Thus the
percentage of the so-called illuminants, or
hmher series of hydrocarbons, is diminished

by the continued contact with the high tem-’

nel a(uro coal or coke, and the (‘(ubon freed
by the decon position of the gases, is depos-
iled in the coal or coke, cither in the form
<)§ a cenjenting catbon or as a coating which
ASSUNICS O 01“‘11)11111" structure upon cooling.
The action of thus depositing carbon in the
interstices of the hwhly heated coal or coke
is the basis of the so-called coking action
and tends to form na.colke structure very
densge and hard. By the action of the car-
bon on the highly heated coal or coke, it is
possible to form a coberent coke from coals
that ordinarily resist coking action, and are
therum*e termed non-coking coals.

2

In Figs. 9 to 11 T have illustrated another
form of apparatus in which my improved
process may be carried out. Generally
speaking this form differs from that above
described principally in thé fact that low
distillation products are taken from one
oven and conducted to a higher temperature
zone in an adjacent- oven, instead of con-
ducting the gases from one part to another
of the same oven. In thig-form of appa-
ratus the means for feeding the material
through the ovens is similar to that above
described, comprising a hopper 8, plungers
9 and 14, and tile conveyer floor 117,
nianuner of heating the ovens.Cand D is'also
the ¢ame as that explained in. connection
with the oven above described. The oven
C adjacent its top and preferably in the side
wall is provided with a series of apertures
30 communieating with a longitudinal duet
31, which extends to the (11%(‘1)&1‘0'(-) end of-the
furnace. Adjacent the dndmrge end of the
furnace and extending about half its length
are a series of op_eninog 32 in the floor of the
‘lu(‘ t 81 communicating w1ﬂ\ a series of duets

33 beneath the floor “of the oven D. The
(111('ts 33 communicate w1th the: interior of
the dlscharoe end- of the overd I through
apertures in the stationary floor and in the
tiie conveyer floor in the manner above ex-
plained in cennection with the oven pre-

in
T hf,

provided with Jonmtu(hnal grooves 187
the bases of which are ﬂpertme% 197,

tile floor”is provided with registering aper-
“tures 247,
.with the intevior of the oven D adjacent the

An outlet pipe 22 commumcates
discharge Uld After heating the oven by
means oi the furnace 1 the products of com-
bustion from which pass through the flues
207 the app: watus is charged with coal. As
in the form of oven above described the dis-

charge ends of the retorts are prefox‘xblv

sealed by n water seal or otherwise and a
light suction may be maintained -in the out-
let pipe 927 The gases distilled at the
charging end of the oven C will pass thrmmh
the apmtmcs 30 into the longitudinal duct

70

The -

80

85

90

95

.viously described, the stationary floor heing |

100

11¢

31, thence toward the ch&(‘harge end of the -

apparatus downwardly through the aper-
{ures 32 ito the ducts 33, whenee the gabes
will pass upward through' the highly heated

-material in the (]1&(’11111'09 end of the oven D

:md outward through the outlet pipe 22 to
be atinosphere or to storing or treating ap-
pa: atus as may be desived. (‘henumlly, the

1—
oy
o

120

action of this oven corresponds with that ..

shown in Tfigs. 1 to 8, inclusive, the gases
distilled at the low temperature end of the
oven € passing through the hmhlv heated.
material at the dl\(‘hdrgze end of the oven D,’
where the gases are dissgri ated and the freed

carbon depo&ltbd therchy cementing the
coke in the discharge end of the ov en D and
forming a coherent mags.

159
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Referring to Fig. 11, it will be obvious
that the arrangement there shown may be
continued indefinitely throughout a series of
ovens, instead of using a single pair as
shown.,  Tor irstance the low temperature
distillates from the charging end of the
oven D might be conducted to the highly
heated cole in the discharge end of a third
oven, and the gases from the third oven
might be condueted to a fourth and so on to
the extent desired. - )

While I have described apparatus wherein

“I.have carried out my improved process

successfully T desire to have it understood
that the process itself is not rvestricted to the
particular forms of apparatus herein de-
scribed, and that the process might be car-

ried out in. widely different forms of ap-

. paratus without departing from the spirit of

- 20

2b

30

4h

my original invention. In some instances it
may be found desivable to use hydrocarhon
gnses derived from other sources than the
coal being treated for securing the cementing

“action deseribed, such hydrocarbon- gases be-

ing used as supplementary to the gases liber-
ated from the coal in the retort. 1 therefore
consider that the use of hydrocarbon gases
derived from other sources than the conl in
the retorts is included within the scope of my
invention.

I claim: , .

L. The process 6f coking, which comprises
the steps of heating carbonaceous paterial
in a ¢losed retort; feeding said material
Sherethrough from end to end, conducting

935,176

the gases distilled from the cogler'.frcshly

charged material through the hotter pre--

viously charged and earbonated material in

a direction parallel to the direction of radia-

“tion of heat to sald material, the movement

and coking of said material being conducted

-continonsly and with exclusion of air.

2. The process of coking, which comprises
the steps of heating carbonaceous material
wa-closed retort, feeding said material there-

rial and across the line of travel of said ma-

terial, the movement and coking of said ma-

terial being conducted continuously and with
exclusion of air. : : -

3. The process of coking, which comprises

the steps of heating carbonaceous material

in a closed retort by radiation of heat thereto

in a vertical direction, feeding said material
through said retort from end to end, con-
ducting the gases distilled from . the cooler

freshly. charged matervial vertically through.

the hotter previously charged and .carbon-
ated material, the. movement and coking of

40

vl there- 45
through from end to end, compelling ‘the

gases  distilled  from the cooler freshly .
charged material to pass through the hotter.
previously charged and carbonmated mate- .

50

65

60

said matrial being conducted continuously

and with exclusion of air.

In testimony whereof, I have subscribed g5

my name. . ‘ -

' LELAND 1. SUMMERS.

Witnesses: - o '
Eoyrur M. AxbEESON,
Henky A Parxks.



