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- To all whom it my concern: - |
- Be 1t known that I, Leranp L. DUMMERS,

a citizen of the United States, residing af

- Chiecago, in the county of Cook and State of

11)

g a hwhur temDerature. whereby the vol-
atile matters ave decomposed by the high | t

Zd

~and treated for their by- pmducta.

30

ﬂlmms lnu*e nﬂ'ezltssd cortain new and use-

ful hnprwmxems in Coking Processes, of

wlich the following is # hpemhmtwn |
The object of my invention is to provide
an improved coking process, and among
other features of construction and oper 1t1mi..
to pl'ovlde a means for depositing the carbon
in the coke, whreh 1s or dmarily carried away
in the hvdrocarbon gases or so-called vola-
tile matter. In order to acconmiplish this re-

sult, I construct my oven so-that the volatile

matter distilled from the coal is forced to
pass through meandescent coal or coke hav-

temuperature, causing a certain proporiion of

the carbon to adhere to the highiy heated

coal or coke, thereby cementmg t he 1}{11't1d(=a
of coal or colke more frnly’ ‘toge ther:

{ Preferably, myy mvention 1s nsed in con-
.wctmn with a so-called by -product type of
oven in which the gases distilled from the
coal in thie process of coking are recovered
it de-
sired, however, the gases, after passing
thmuwh the highly heated coal or coke, may
be dlacha,wod to the atmosphere. In gen-
eral, T prefer to use a type of oven in which
the (Gal 15 charged at one end and the coke
dischanged at the opposite end. The coal,

35 heing ﬁzl)}e{'t@d to a very high temperature

throughout its passage in this type of oven
wvill, owing to 1ts prolonged heating, 1(‘51[“
in a much imrhm temperature of ’[lw coke a

the dmhmg{* end than the coal will have

40

the charging end.  DPreferably, the oven is

- heated over its entire length,

45

of)

“the conveyer tiles.

In the drawings—Figure 115 a plan view

partly in section on the lne 1 of g, 3, this
view showimg the arrangement of the 11{*:11
ing flues. l*w 2 15 0 ae('tmn of the emply
overi on ihe line 2 of Ifig. 3, showing the
fioor of the retorts and p: wt of the mmahiv
tile floor. Kig. 3 is a vertical section on the
line 3 of Fig, 1. e 4 15 a 1r agmentary
vertical %edmn on the line 4 of I*is: 3. K.
5 1s a plan.view of part of the conyeyer tiles
at the discharge end of ihe furnaer,. Fig. 6
s a detail view of the mmm(,tu:n Letween
Fig. 7 us a' transverse
section on the line 7 of Mg, 4. Jhg 818 a
fragmeniary plan view in feetion upon the

bustion

erence to Kig.

Pl

- hine 8 of Iig. 3 F}g 9 is a broken longi-
tudinal seetional elevation upon the lines 9,
9 of I*Jg_; 10, ahmvmg another form of im-
nace, Fio. 10 s a transverse seetion on the
line 10 of }mr 0. Fie. 11 is a horizontal sec-
tion of the Pmplv oven on the hine 1T of .

10. - Fig. 12 15 @ fragmentary view of (he
sonled outlet. |
While T have illustrated specific embodi-

ments of an oven adapted to the use of my
improved proeess, 1t Wlﬂ be apparent that
the process may be carried out m.ovens vary-
ing from the specific types illustrated, and
that any desired number of ovens may be
ftrmnnud m series in the manner ilustrated-
15 (*{}nne('*mn. with the two 1};11”11101 NYUIE
shown. ’ |

Gener ally %pmhn‘w the apparatus 1tlus-
rated in-Figs. 1 to 8 comprises two parallel
coke ovens, a tfurnace, the products of com-
bustion avising from which cireulate around
the top and sides of the ovens, mechanisiy
for {eeding the carbonaceous matter. pro-
oressively through the vetorts or ovens from
end to end, and a suitable ar neement of
ducts for conducting the gases which distil
at the lower thpemtum end of the retorts
through the more highly heated coke adja-
cent the discharge end.

Referring to Fig. 1 the products of com-
rising from the furnace 1 pass
through the ducts 2 over the top of the re-
torts into the longitudinal passage 3, thence
back throueh the adjomnmg duets 2 1o the

opposite Tongitudinal passage 4, and so on
1o and fro across ihe hnm(*v until they

finally escape through the pipe 5. ilw
Innnimdnm] passages 3 and 4, as shown'
(he draw ing, are provided with baflles 6 for
the purpose of compelling the products of
combustion from the furnace to civenlate
back and forth over the retorts, |
7 1t will be observed that the
ducts 5 are separe
the retort by comparatively thick walls,

thus causing the radiation of heat to the re-
tort to be pr 111(1]}.;1HV in a vertical direction
from the ducts 2. IFor the purpose of con-

serving the heat the retorts are preferably 105

inclosed within an arch 7. Across the ch..«u';:*-
g end of the furnace is g hopper 8 fo re-
ceive thie coal and a plunge. 9 actuated by a
hydranlic cylinder 10 serves to force the

conl and. @{ﬂ{e through the *‘etmt a,{)wm d the 1170

discharge end.
Tu order o overcome the difficulty whicl

T

Upon rei-
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" gometimes arises in attempting to force a
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tile conveyer floor above described.

50

hydraulic eylinder 1.
vice to feed coal

2

hody of coal and coke through a long retort
T have provided a conveyer 1n the form of a
movable tile floor 11. The side walls of the

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

are longer than the width of the body of the
retort and project into the undercut spaces
at the bases of the side walls. The tiles
forming the conveyer are boiind together, 1n
the present instance by means of pipes 12.
The pipes 12 are joined together at the dis-
charge end of the tile conveyer and are lkept

cool by the circulation of cooling  water.

therethrough, which in connection with the
location of the pipes in the grooves 13 at the
bases of the undercut portions of the side
walls, aflords proetection against the heat of

the retort. The pipes 12 may engage the

conveyer tiles 11 by means of lugs 2o pro-

jecting upwardly mto grooves m the edges

thereot.  These lues may conveniently con-
sist of the projecting ends of bands holted
about the pipes 12. |

Codperating with the tile conveyer floor
14 of a

and secured thereto is the plunger
~In operating the de-
* and coke therethrough
from the chiarging 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 5 i front
of the plunger Y, and drawing back the tile
conveyer floor 11, which 1s secured to the
plunger 14. Both plungers ave then simul-
taneousls moved inward thereby propelling
the material alone 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
' then moved onlwardly, thus drawing. the

conveyer floor to initial position, during

which operation the plunger 9 remains sta-

Stionary in its ) nward position, thus prevent-

img the materinl from moving outward with
the conveyer.  The plunger 9 1s then moved
otbward to permit a further supply of coal
Lo doscend from the hopper 8 whereapon both
plungers are simultancously moved inward.
in (his manner the coal is contintously fed

forward in the oven without undue pressure

beine exerted on the walls of the oven, and
2 continuons feed 1s oblained without per-
mitting the coal to be disturbed or crumbled,
as i1y the case when a fragile coal 18 used
without some form of conveyer such as the
Tt wll

bo observed that the material adjacent the

charging end of the retort 13 under greater

pressure than that adjacent the discharge
end, owing: to the fact that at any point in

the retort the pressure is dependent upon the

amount of material between that point and

the open «ischarge outlet, where the material

is relieved of all pressure. By reason of this | the arrows, and pass

il

treating the discharged gases.

935,175

fact the coke adjacent the discharge end as-

sumes a more open texture thus permitting
the gases
adjacent the discharge end. -

Tu- 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

distilled at the charging end to
have intimate access to all parts of the coke

temperature from the coal at the charging

end I provide the fixed floor 17 for about
half its length at the discharge end wilh
longitudinal grooves 18, and from the bascs
of these grooves apertures 19 communicate’
with duets 20 below the stationary floor.
The ducts 20, as formed in the specific em-
bodiment 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 ov
Preferably

()

@ slight suction 1s maintained in the dis-

charge pipe 22 to induce a circulation of

oases downward through the heated conl or
coke in the discharge end of the oven.

The forward or discharge portion of the
tile conveyer floor is provided with openings
o4 veeistering with the grooves 18 1n the sta-
tionary floor. By this means continuous

commumieation is provided through the tile

conveyer floor and stationary floor from the

mside of the oven

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 coke and coal which may be
supplied to the hopper 8 from cars or a con-
veyer.  In order to seal the retorts against
wccess of atmospheric. oxygen the '
trough 1s prefe |
trated and the conveyer shown in lig. 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 Thot coke gives

, quenching .
-ably covered over as illas-

90

to the ducts 20 regardless

100

105

110

rise to an outward current through the con- -
veyer conduit which effectually prevents ac-

coss of atmospheric air. I guard agamnst

(he entrance of air into the retorts for the.
renson that 1f atmospheric air were per- .

mitted to enter its oxygen would combine
with the carbon liberated from the distilled

ing aclion.

15

oases thus preventing the deposition of the
arbon in the coke and the desived cement- -

120

[n operation the furnace 1 will be fired

and the products of combustion therefrom

passing through the hollow tiles 2 from the. .

discharge end to the charging end. o the
oven will impart the requisite heat for the
coking process.

-

1 -
[

. '

125

The gases distilled fromthe

coal at the chareing end of the oven, desig-

pated in Fig. 3 by the letter A, will rise to
the upper part of the oven, as indicated by
along beneath the root

130
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f the oven toward the 'discharﬂ'e end B. |

' U*ﬁmﬂ' to the suction maintained in the pipe

Cst

[R¢R

.
ey |

o0

ot
g |

e
o

“also  can be

by the decon position of the gases,

22 and the fact that the discharge end of the
oven 1s closed by a seal or otherwise the
oases which are distilled at the low tempera-
ture charging end of the oven will after

passing along toward the discharge end de- -

scend thr (}ugh the highly heated coke in that

part of the oven passing through the aper-

iuvea 24, ﬂmmea 18 and ¢ perture% 19 1nto
the ducts 20 and thence to the atmosphere or
+-~11{:11 storing or treating apparatus as may
be used. The oases thus pass through the
incandescent coke at the dischar oe end of
the furnace in the same direction ‘that heat
ix radiated thereto, This is important, for

the 1eason that fissures are formed both in

the line of heat radiation and the line of
movement of the gases. By causmng these
lines to colncide only a smﬂle set of fissufes

1s formed, thus yieldmg a (,oke, composed of

large hnnera When heat is radiated to the

coke in one direction and the gases pass
{hyrough 111 another direction, a deub]e set
v f ha-.m'es 18 hn'mul thus breahmn the coke
mto small pieces. The general “action of
passing the trae;e as they- are distilled from

the con] throuuh coal or coke at high tem-.

perature 1s to ln ale down the iiigher carbon
ories 1Mto a lower Series of hydrocarbons,

thus the parafiin series of hydrocarbon have

the general formula (,,,,, while the olefin
series have the genet ral formula CpH,p Thus
the paraflin series, can be biolen down frem
members hav inﬂ a higher carbon content to
members having a lower arbon contentsand
I‘Ldll(‘t‘%d to the olefin series.
Thesé varvious hydrocmibon gases with the
{*t}mmudl application .of hw'h {Pmperatures
41y be again spht up. the eventual COMPOSI-
im’a 1){-}1110 hvdrocarbon and metﬂane H and
("H . Thm ethane, C,¥1,, which is 1eadﬂv
nn*mwi in the hlgjher menibers of the paraffin

ceries is decomiposed as follows—

O H,—=CH,+C4H..

Tlie effect is to liberate atomic or nascent
arbon, methane and hydrogen. Thus the

percentage of the so-called illuminants, or
Ingher series of hydroearbons, 1s dmum%hud
hv the continued contact with the hlﬂ'h tem-

anid the car bon freed
is depos-

oal or coke, {11“(1161:' 111 the form

perature coal or coke,

i{ed In the

3 of a ee mmumu catbon or as a coating which
ANSUNeS 8 “i‘:“i])hli!“ strueture upon (‘0{}11114} |

The action of thus depositing carbon in th(,
interstices of the hwhly heated coal or cole
1w the basts of the so-called coking action
and tends to form a.coke structure wr}
dense and hard. By the action of the ca

bon on the highly heated coal or coke, 1\% 1&-,'

possible to form a coherent coke from coals
that ordinarily resist coking action, and are
fherum*e i:a:z'nml non-coking cm]a |

viously deseribed,

tile floor is provided with registering aper-

tures 247,
with the interior of the oven D adjacent the

bustion 1rom which pass
207 the {q)p‘amtuq 15 charged with coal.

=

in Figs. 9 to 11 T have illustrated another
form of apparatus in which my improved
process may be carried out. (enerally
speaking this form differs irom that above
described principally i thé fact that law
distillation products are taken from one
oven and conducted to a higher temperature
zone in an adjacent oven, instead of con-
dueting the gases from one part to another
of the same oven. In this-form of appir-
ratus the means fm‘ feedmg the material
through the ov ens 18 simllar to that above

fhlf-,»(*nbed comprising a hopper §, 1)1[111L61‘H

The -

9 and 14 , and tile conveyer floor 11,
nianner of heating the ovens ¢ and D 1s also
the
with

the oven above deseribed. The oven

- adjacent 1ts top and preferably in the side

wall is provided with a ceries of apertures
30 communicating with a longitudinal duet
31, w ]]101] extends to the {11%011.:11'{1‘6 end of the
furnace. Adjacent the dm,h.:u'ge end of the

furnace and e‘(tendmﬂ about half 1ts length

are a serles of openings 32 in the floor of the
duct 31 communicating with a series of duets
33 beneath the flocr of the oven 1. The

70

80

came as that explained m connection

&0

50

ducts 33 communicate with ﬂ]e interior of

the dl%hmwr@ end of the oven DD through
apertures m the stationary Hoor and in the
tite conveyer floor in the manner above ex-
plained in cennection with the oven pre-

provided with lonm‘tmlmal grooves 18" in
the bases of which ave &p@l‘tﬂlﬁ% 197, The

An cutlet pipe 227 C{}mHIUHICELtQh

discharge uld After heating the oven by
Means 01 the furnace 1”* the products of com-
s through the flues
As

in the form of oven ;1?9(::—?@ deseribed the dis-

charvge ends of the retorts -are prefer: ably

senled by a water seal or otherwise and a
slicht suction may be nuuntmn&d in the out-
ot pipe 992’0 The pases distilled at the
chareing end of the oven Wi]? Nass thi"aup‘h
the apm‘[mm 30 into the longitudinal duct
31, thence toward the Lhﬂ-(*htn'ge end of the

apparatus downwardly through the aper-
(ures 82 uito the ducts 83, whence the oades

will pass upward through the highly heated
material in the dlwharw end of the oven D

and outward through the outlet pipe 22" to
(he atimosphere or to storing or treating ap-
paratus as may be desired. Chem1(‘"11]}75I the
action of this oven cory SPONAS wﬁzh that .
shown in fhigs. 1 to 8, inclusive,
distilled at the low temperature end of the
oven C passing through the hm*h]v heated.
material at the dlachargﬂ end of the oven D,
where the gases are dissoeiated and the freed
mbun dﬂ)()ﬂtbd therchy cementing  the
coke in the discharge end of the ov en D and
101’11-1111{1 a coherent mups.

the stationary fioor being -

the iﬂ HEeh

99

" 100

1 Oo;

116

115

120
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oven,
o Hw extent desired. L

1. have carried out my lmpmved Process

15

2b

30

ovens, instead of using 2 single pair as

dhstillates from the char oing end of the
coven 1) might be (*ondu('ied to the hlnhly

vied out in. widely different forms of ap-

. paratus without depar ting from the spirit of
- 20

- gases dertved from other sources than the
-_ coal being treated for sec uring the cementing
~action deacmbed, such hydr ocarbon. -gases be-

| ated from the coal in the.retort. I ther efore
consider that the use of hydrocarbon gases

| Refel rmfr t(} rlﬁ” 11 it will be Obvmus
that the *11*1 .:1110{}1"11@*11, tlmr

continued mdeimltely throughout a series of

-mev Tfor 1rmstance

the low tempemtme

heated (-01*0 in the dischar oe end of a third
and the oases ‘hom the third oven
mmhi be condue tml to a fomth mu] S0 on o

While T have described appar atus wherein

successtully I desire to have 1t understood
that the process itself is not restricted to the
particular forms of apparatus herein de--
seribed, and that the process might be car-

my original invention. ]n some. 1nstances 1t
may he found desirable to use hydrocarbon

ing nsed as supplementary to the gases liber-

derived fr om- other sources than the (‘ml 1n
the retorts is included within the scope of my |
mwmmn | -
I claim:
The process of mlunﬂ which mmpr ses
tlw steps “of heating ¢ arbonaceous aterial
in a ‘closed retort, iwthnﬂ sald material

Derethrough from mul to eml (.mulnetlng |

shown may be |

- 985,176

.'the oASeS dl%ﬁlﬂed from the coole:t freshly
pre-

(~1mwed material through the hotter

v lf)ll‘wly charged and carbonated material ; .

a direction pdmllel to the direction of radia-

“tion of heat to said material, the movement
and cokmﬁ of ga1d material bmnt‘r conducted

-mntmuou%lv and with exclusion of air.
| , which u,wmprlses ~

2. The process of coking
tlw steps of heating mllmnacemts material

Jin-a-closed retort, feedmﬂ said material there-

40

48

throngh from end to end compeﬂlmr the =

oases  distilled  from the “cooler freshly '.'
char ged material to pass through the hotter
| ])I(*Yl(}tl%hf charged and carbomated mate- .
rial and across the line of travel of said ma- g
terial, the movement and coking of said ma-"- -

terial being conducted ¢ ontmuously (lﬂd w1th

exclusion of air.
3. The process of coking

, which (,ompl:lses
'the steps of heating carbonzceous. material

1 a closed retort by mdmtmn of heat thereto

bd

in a vertical direction, feeding said material
through said retort from end to end, con-

-ductmﬂ the gases distilled from . the (300181'- !
_hec-,.hly char ned material vertically through

60
the hotter preuously charged, and .carbon-

ated material, the movement and coking of

said matrial- be-mn comluctbd (,(mtlmwusly-_’j"{~-=

.md with. ehc]mmn of air.

In testimony w]mreof I have %11bS(*l'lb@d_‘f;ﬁg_:

my name.
]JI“JIJ‘L/\NI) IJ SIJ M BJERS
- Witnesses: |
Kovyrur M. .a‘\NDELSO‘i’,. -
CHeney A Parxs. .
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