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UNITED STATES PATENT OFFICE.

SAMUEL B.SHELDON, OF BUFFALO, NEW YORK.

PROCESS OF COKING COAL.

No. 865,069,

To all whom it nay concern. :
Be i1t known that I, SaMUEL B. SurELDON ;)

citizen of the United States, residing at Buf-

- falo, in the county of Erie and State of New

York, have invented certain new and useful
Improvements in Processes of Coking Coal;

~and 1 do hereby declare that the following is
~a full, clear, and exact description thereof,

10

.15

20

reference being had to
drawings, and to the letters of reference
marked thereon, which form a part of this
specification. - ! . |

This invention relates toimprovements in
the art of coking or distilling coal for the
manutacture of coke and the production of
gas, and more especially to a novel process
tor effecting the coking or distillation of coal,
and at the same time saving the gases pro-
duced in the operation, in order that the
same may be utilized for heating or other

=L Iy

- purposes and valuable by-products produced

25

30

~during the coking operation, is
within a closed chamber and is

35

~or distillation of the.

in the distilling or coking operation re-
covered. - . o

“An apparatus is illustrated in the accom-
panying drawings like that shown In my
prior application, Serial Number 313,072,
filed April 21st, 1906, and which i1s adapted
for carrying out my: novel process. Said ap-
paratus embraces general features of con-
struction as follows: For effecting the coking
, | coal, a coking oven is
employed of the kind generally known as
“by-product”’ oven, or one in which the co al,
' contained
subjected

- to the action of heat’ transmitted thereto

40

- zontally elongated, and is adapted
“troduction of coal at one 1<)
discharge of the coke from the opposite end
thereof; the ‘coal during. the
tlon: being advanced along or through  the
- oven and said '

45

50

. Inaependently

‘through the walls of said chamber. -

I have shown in the drawings and prefer to

use the type of oven commonly known as the

“ Otto Hoffmann” oven, in which

- the coking
chamber is arranged horizontally

or 1s hori-

end thereof, and.the

oven bemg closed against ac-
cess of oufside air and provided with de-
ivery ducts or passages through which pass
the gases produced during the coking opera-

tion. 7 The oven illustrated, moreover, con-

sists of two parts or sections arranced end to
end to form a continuous cokine chamber,
' controllabis

s0 that the part or section of the oven into

the accompanying

for the in-

coking opera-

said sections being provided with separate or
aeating] means,

—

Specification of Lettem?atent; |
Application filed October 2, 1906, Serial No. 337,065,

i

-

|

t

L
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which the coal is first introduced may be
maintained at a higher temperature than the
section adjacent to the discharge end of the
oven, for a purpose hereinafter stated: In

Gor

connection with said oven, at the receiviny

end thereof, are located means for forcing the
coal into and through the oven, means for
compressing the coal preparatory to its iniro-
duction into the oven, and means for pre-
heating the coal after’it is compressed and
before 1t enters the oven. .
compressing and pre - heating . means 81N~
braces generally, a receiving chamber, a pre-
heating chamber, and a tapered passage cos-

The coal feeding,

&1
Ny

}f {-}

necting said receiving and pre-heating cham-

bers, and which is larger at its receiving than
at 1ts delivery end. The said recelving

chamber, the tapered passage and pre-heating

chamber are connected with each other so as
to constitute a continuous passage,
the delivery end of the pre-heating

chamber,
opens into the receiving end of the

over.

which, at

)
!5

The receiving chamber is provided at its
top with an opening through which the coal, 8o

preferably in pulverized form, may be in-
troduced into said chamber, and in said re-
cetving chamber is located & horizontally re-
ciprocating plunger operating in its advance
movements to force the charges of coal, in-

troduced into.the chamber at the front of
lunger, through said tapered passage

said
and the pra-heating chamber into the coking
charber. The tapered sides of the said
passage constitute, in connection with said
plunger, the means for compressing the coal;
the meclined or tapered sides of said passage

serving to effect compression of the coal lat-
erally or from the outside toward the center

of the mass of coal, as the latter is forced

through said passage by the action of the |
The walls of the pre-heating cham-.

plunger,

35

O

95

ber are preferably made of relatively thin

o

metal, and are surrounded by a combustion

chamber, in which is burned gaseous or other
fuel; the heat produced being transmitted

{-through the said metal walls to the mass of

coal-within the chamber. The compacted

100

mass of coal, which enters the pié-heating

chamber from the said tapered’ passage in
which it is compressed, is subjected in its
passage through the pre-heating chamber to

‘any ~desired degree - of ‘heat. ~Within ‘said
elving chamber,
assage and “the pre-he ating.

passage formed by the ‘receiving
the tapered

chamber are located & series of ‘metal rods

1 arranged parallel with the path of the coal

tos

LI



=

. and projecting from the inner face of said

- plunger. Sal rods serve to form continu-

- aitu

5 .coal, as said mass is advaneced toward and

ous perforations or channels extending lon-
5!1 nally through the compressed mass ot

- uxto the oven; the coal being compressed be-

fween or around the said rods in the advance

" movements of the plunger, and the rods ex-

"0

forations formed by

| tendin’%l such. distance towaid or inte the
17

oven that the longitudinal passages or per-
the action of said rods

will not be closed by lateral pressure on the

mass after the latter passes the free or ad-

I§

vance ends of the rods.. The passages or

perforations se formed in the mass of coal

by the rods referred to, serve to facilitate the

~escape of gases and volatile matters from the
“coal and to théreby aid m the coking opera-

- tiom, while . .
'%e;_ mass and especially the cen-.

~ 20

permitting the.discharge of coke without the

25

“which 1s opened at
charge of the coke.

_ iving more uniform results in the
coking of the _
tral part thereof. At the discharge end of
the coking chamber, means are provided for

admission of air, the same preferably con-

sisting of a depending delivery pipe or pas-

sage provided with two valves, only, one of

The operation of

air to the oven. - The entrance of air to the

~ receiving end of the oven is prevented by the
solid mass of compressed coal which iills the
tapered compressing passage and the ‘pre-

35

40

heating chamber, and access of dir into the

delivery end of the oven is prevenied by the

double valves in the discharge duet, as here-

inbefore described. The compresséd  and
pre-heated mass of coal is'advanced from the

- pre-heating chamber into the oven:by an

45 _. _ .
.vanced along or through the oven as the

55

6>

Intermittent or step-by-step movement pro-
duced by the reciprocation of the feeding and
compressing plunger, and such mass 13 ad-

coking operation takes place; the gases gen-
erated being withdrawn continuously from
the coking chamber. When..the coking

chamber is made in parts or sections as above
described, it is intended that the coking op-
eration shall take place-mainly in the section
in which the coal is received, or that adja-
cent to.the receiving end of the oven, and |
the section adjacent to the delivery end of

the oven is maintained at a. lowar tempera-

ture, so that a partial cogling o the mass of

coke will take place befbreﬁle

the same from the oven. =
My novel process and the appsaratus de-

vised for carrying it into effect may be more

readily understood by reference to the ac-
companying drawings, in shich,—
Figure 1 1s a view of an apparatus em-

65 hodying my invention in longitudinal, ver- |

s time -during the dis- |

discharge of

i

855,080

tical section taken on & plane passing through

' the center of the coking chamber of the oven,

|

l

.Ll
-

I.

coking-chambers }

}

on the line 1—1 of Fig. 3. Fig. 2 1s a hke
section taken on a plane passing through the
heating flues of the oven, on the line 2—2 of
Fig. 3. Fig. 3 is a horizontal section; taken

on the line 3—3 of Figs. 1 and 2. Fig. 41s

a, horizontal section, taken upon line 4—4 of

70

Figs. 1 and 2. FKig. 51s a plan view of the

parts located at-the receiving ends of two
of the ovens shown in-Figs. 3 and 4, the parts

for feeding, compressing and pre-heating the

coal employed in connection with one of the
ovens being shown in horizontal section,
taken on the line 5—5 of Fig. 6. Iig. 61s a
view of the parts at the receiving end of one
of the ovens, showing said parts partially in
side elevation and partially in central ver-

75

30

tical section, on the line 1—1 of Fig. 3.- Fig. '

7 is 8 cross-section, taken on line 7—7 of
Figs. 1 and 2. Fig. 8 is a cross-section,
taﬁe’n on line 8—8 of Figs. 1 and 2. " FKig. 9
is an end view of the parts associated with

one of the ovens, taken upon line 9—9 of

Fig. 6.- Fig. 10 is a-cross-section, taken
upon line 10—10 of Fig. 6. Fig. 11 1s a

cross-section, taken upon line 11—11 of Kig.

- - .| 6. Fig. 12 is a detail sectional view of the
the apparatus described

ini ¢arrying out the process is practically con-
“tinuous, and the coking or distilling operation
- takes place without the admission of external

compressing and. pre-heating device, show-
ing a modified form thereof. Fig. 13 1s a

_cross-section, taken. upon line 13—13 of

Fig. 12. - - ,

| %‘he'cokiﬂg oven illustrated in the accom-
panying drawings is provided with a series of
coking chambers 1, 1, 1, which are arranged

side by side, as .common in the.construction
of “Otto Hoffmann’’ ovens. Kach of the
| said coking chambers is equipped with coal
feeding, compressing and pre-heating de-

vices at the receiving end thereof, and with
a delivery deviee at its exit or «ischarge end;
the drawings illustrating in full only one of
sald coKing ch&mbe;'s ‘and its  associated
parts. > In the walls of the oven which-sepa-

rate the coking chambersfrom each other are

3s

e

100

105

1IO

formed vertical flues or heating passages 2,

2, 2, The coking chambers.1, 1, 1 are con- .

tinuous, but the oven, as a whole, consists in

effect of two sections. arranged end to end,
and each of which is provided with complete

heating means, séparate from-the heating

means of the other section, so that the tem-
. Eerature maintained in the two séctions may:

115

e independently or separately controlled.

‘Each section of the oven,.therefore, corre-
sponds with a complete “Otto Hoffman®
oven or, in other words, the two sections to-

gether constitute two eomplete ‘‘ Otto Hofi-

mann’’ ovens placed end to end with their
oined to form in _effect one

&

continuous coking chamber.
The means for heating the

two sections of

each coking chamber being alike, the parts or
passages constituting the heating means for. -

the two sections are lettered alike in the

120 .
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drawings , and the same - description of said
heating means will apply to both of said sec-
tions. - o L
Beneath each coking chamber 1 are located
two longitudinally arranged passages 3 and 4,

‘separated from .each other by a vertical,

transverse partition. . Connected with said

- chambers 3 and 4 are two regenerators 5 and
- 6 by means of passages 7 and 8 provided with

10

gates or valves 9 and 10.- Said regenerators

~ 5 and 6 are located below and extend trans-
versely of the coking chambers, end contain

the usual checker-work. Connected with

 the lower parts of the regenerators are pas-

‘20
‘sages 3 and 4 associated with. two adjacent
‘coking ¢hambers, are located two longitudi- |
nal passages-13 and 14 which communicate

sages or fiues 11, 11 and 12, 12, which are
adapted to be connected either with a stack
or chimney on with air inlet passage, as com-
mon in coking ovens having two regenera-
tors, as heretofore constructed. -

Between the longitudinal chambers or pas-

with the lower ends of the vertical flues or
passages 2, 2 1n the walls separating said
chambers. Said passages 13 and 14 are

separated from each other by a vertical par-

_ trtion wall 15 and by a horizontal partition
. 16 extending from the bottom of said wall 15

3.

35

40

= drawings, 20 and 21 indicate gas suppl

45

55

6o

65

to the external end wall of the oven, so that !

the lower part of said chamber 14 extends.
the full length of one section of said oven.
The chamber 3 is connected with the cham-
ber 13 by holes or apertures 18, 18, formed

in the longitudinal wall between said chani-

bers, and the chamber 4 is connected with
the chamber 14 by like holes or apertures 19,
19.. Said chambers .13 .and 14 constitute
combustion chambers in which gaseous fuel
Is burned, air for supporting combustion be-
ing supplied from the chambers 3 or 4 through
the passages 19 or 19. As shown in the

mains provided with branch pipes 22 and 23
which deliver gas to the outer ends of the

chambers or pags#ges 13 and 14, through the
end wall of the oven structure.

The operation of the regenerators and as-
soclated passages corresponds with that of an

“Otto Hoffmann” oven- and is as follows:

Assumuig the regenerator 5 to be connected
with a air inlet duct and.the regenerator 6
with the stack or chimney flue, air entering
the flues 11, 11, of said regenerator 5 passes
upwardly through the checker-work therein,
which has been previously heated, and much
air, 1n a heated condition; passes through the
passage 7 to the chamber 3 from which,
through the openings 18, 18, it enters the
chamber 13. FKuel gas delivered to said

chamber 13 from the pipe 23 is burned there- |

i nd the products of combustion rise

| 12 1into the stack.

2, _2,- above the chamber 14 from whence they

F&SS through the openings 19, 19 to the cham-
I'b

er 4 and thence through the passage 8 to the

regenerator 6 and out through the flues 12,
After the checker-work
n the regenerator 5 has become cooled, and
that in the regenerator 6 heated by the pas-
I sage therethrough of the outgoing products of

with the stack and the regenerator 6 with the
air supply duct; combustion then taking

combustion pass from said chamber through
| the flues 2, 2, into the chamber 13 and thence

| out through the chamber 3 and the regener-
ator 5 to the stack. - .

“portions or sections of the oven being alike
and being provided with the usual heat con-
‘trolling means as the valves in the gas supply

maintained in the part or section adjacent to
the inlet or receiving end of the coking cham-
ber, than in the part or section adjacent to
| the outlet or delivery end of said chamber.

sections of the coking chamber is of great ini-
portance, for the reason that the best results
In coking are obtained by first subjecting the

tually complete the coking _ .
thereafter subject the mass of coke toa

pr——

lialialall

so as to afford considerable cooling thereof
| before its discharge from the oven.

cerving end of the oven, these parts, as shown
| in the drawings, are made of metal and em-
brace features of construction as follows:

24 1ndicates a coal receiving chamber, 25 a

y | tapered coal-compressing passage, and 26 a
ating chamber.  Sald receiving cham-
ber, the tapered compressing passage, and

pre-heating

the pre-heating chamber are connected with
each other to form a continuous passage
F through which the coal is advanced from the
receiving chamber to the oven, the bottom
‘wall-of the pre-heating chamber being level
with the bottom of the coking chamber,

| while its side walls are parallel with each

other and located at a distance apart some-
what less than the distance between the side
walls of the coking chamber, so as. to give
“clearance spaces at the sides of the mass of
coal advanced from the pre-heating chamber
| into the oven. The top wall of the preheat-
ing chamber is located somewhat below the
level of the top wall of the oven, so as to
leave clearance space af the top of the oven.

through the vertical passages 2, 2 above the ! .loca,ted, an inlet or feed passage 27 provided

chamber 13 and passing horizontally along

| with & hopper 28 and with a horizontal, slid-

the passage 17 descend through the flues 2,1 ing valve or.gate.29; whigh latter is located

pipes 22 and 23, a higher temperature may be.

| The provision of means for separately con-
trolling -the temperature in the two parts or’

lower temperature for a considerable period: -

Now referring to the coal feeding, com-
pressing and pre-heating devices at the re-

At the top of the receiving chamber 24 is

1T

70

combustion, the. regencrator 5 is connected”

‘place in the chamber 14 and the products of

So

The heating devices for the opposite end

QO

95

| coal to temperatures sufficiently high to effec-
operation, and to

100

10§

I11G

11§

120

125
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- adjacent to the. top wall of the Teceiving | 36 is watgr-cooléillin order to prevent injury
chamber. The side and bottom walls of said | to the metal of which it is-made by the hig
recelving chamber are parallel with each [.degree of heat resulting from the burning of
othér and in the said receiving chamber is lo-.| gaseous fuel in the said chamber.

5 cated a horizontally reciprocating plunger 30 |~ 45 indicates a hollow, metal; water-cooled 70

~ which fits and slides in contact with the side, apron, which i1s arranged horizontally be-.

top and bottom ‘walls of said chamber. | neath the top wall of the oven at-the receiv-

Power-actuated means for giving reciproca- | ing end thereof and the bottom wall of

tory motion to'the plunger 30 may be of any | which forms a horizontal extension or con-
to desired form or construction. The devicesfor | tinuation of the top wall of the pre-heating .7
this purpose shown in the drawings, consist | chamber. Said apron 45 extends for seme .
of two horizontal rods 31, which are attached | distance into the oven and serves to prevent
to an upright cross-head 32, secured to the !

the top of the compressed mass of coal from
rising 1nto contact with the top wall of the
oven, under the pressure 'appﬁ’ed, through 8¢
the plunger 30; to the-mass of coal for fore-
ing it through the pre-heating chamber, and =

- center of a double-ended piston or plunger 33,
15 the opposite ends of which slide in oppositely
arranged hydraulic cylinders 34 and 35 to
which fluid under pressure is admitted for
advancing and retracting the plunger 30. | into-and through: the oven. Said water-
| cooled apron 45 has the form of a-hollow
metal -box, and the same is preferably made 8¢
to form a part or continuation of ‘a hollow
metdl water-cooled ring 46, applied between
{ the combustion chamber 36 and the ad-
jacent end of the masonry structure of the-

The side, top and bottom walls of ‘thé ta~

20 ‘pered paSsage 25 join thé corresponding walls
of the receiving.chamber 24 and the pre-heat-

ing chamber 26, and the ihclination of said.
walls of the tapered passage is such as to give

-a desired degree of compression to the mass _ -
oven; sald apron and ring being water cooled 9o

25 of coal forced therethrough from the receiv- €
in order to prevent injury to or destruction -

ing chamber by the aétion of the plunger 30. | on
' of the same by the. action of heat trans-.

- Such mass of coal, in the advance movement ._ tion of heat trans-.
mitted thereto from the highly heated walls

of the plunger 30, is forced by said plunger

ek B P B Tk L = A [ T

of the oven. -

from the receiving chamber through said pas- ‘ SRS A
47 and 48 indicate water su'pply; and re- g$

30 sage 25 into the pre-heating chamber 26; the
. oblique side, top and bottom walls of sald
~ passage serving to compress the mass later-

turn pipes for the water-cooled ring“46, said -
pipes being connected with the supply and re-

‘ally in all directions' or -from the exterior | turn pipes 42 and 44 hereinbefore referred to.

thereof toward the center of same. - t+  The water cooling ‘of the "combustion-

35  The side, top and bottom walls of the pre- | chamber 36, the apron 45 and ring 46 ‘will 1 ?5,

‘heating chamber 26 are parallel with each { have no detrimental effect, so far.as the pre-
other and are formed by a metsl shell, which heating of the coal is concerned, becatse

such water cooling will have thé effect only .

is preferably made in two’ {)arts, divided on _
RV of keeping the metal parts, ‘which are sub-

. a vertical, longitudinal plame. Surround-
40 ing the pre-heaiing chamber is a combus-
"-tion- space or chamber 36, in which is

ject to the heat of the combustion taikimar 105
placeIn the said combustion chamber .35 and

of the heat from the oven walls, at such low
temperature as to prevent said metal parts

- the coal in its passage through said pre- | tal |
being heated to an injurious extent, without -

- heating chamber. Said combustion cham-
45 ber 36 is provided at its top with exit tubes

_ reducing the-amount of heat transmitted, to 11c
f or pipes 37, 37, 37 for the exit of products of '

the coal below that necessary for the proper

combustion. .. Fuel gas is supplied to the preheating thereof.- .-~ *° © |
‘bottom of said chamber 36 by means of a | Extending from . the ‘inner: face  of -the

. fuel supply main 38 provided with supply

plunger 30 are a plurality of rod# 50, 50,
arranged parallel with each other'dnd paral: 11¢
lel with the sides of the receiving &hd pre:
heating chambers. In the form .6f con-
structon 1illustrated in Figs. 1 to 11, the rods
2(), 50, are attached to and move with said
plunger 30,-and extend from the face of said 120
plunger forwardly  through the .reéceiving
chamber 24, the tapered passage 25 and the
pre - heating chamber 26: Said rods are
preferably” made. long enough to extend -
_ | some distance into the coking oven when 12§’
ber by means of branch-pipes 42, 42; a | the plungeris advanced.. The coal, which1s.
waste pipe 43, connected with the water- | introduced in pulverized form into the re- -
- Jacket 40 by branch pipes 44, serving to | ceiving chamber in advance of-the plunger,
-carry away the ‘water after it 1s '{:irculzi,ted surrounds - said ‘rods, and in.the advance
65 through said” water-jacket. “The chamber | movement of the plunger the ¢oal is-packed 130

- 50 pipes. 39, 39, le_adin% into the bottom of said
"7 chamber. “The walls of the pre-heating and
combustion ‘chambers: preferably consist of

two hollow shells or sections, - joined to each:

~ other along the longitudinal centers of the
55-sa1d chambers.. The said combustion cham-

© - .ber 36 is shown as water-jacketed, the same
being surrounded by an exterior shell form-

ing -a water-chamber 40. Water is- sup-

. plhied to said chamber by means of a water

60 supply main 41; connected with the cham-

]
.
T

burned a.mixture of gas and air for heating

+
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Solid'ly around the rolds,. S0 ltha@éaid’ rbc!s- ﬁﬁd the .&dja-,ce'nt end of the maso 7 end
form 1n the mass of coal a plurality of longi- | wall of the oven. - Means illustrated for se-
tudinal passages; openings or perforations. curing a circulation of water in said cooling

a4 .k
LI

“As. the ‘mass of coal is forced: through the Ting, consist of supply and return mains 58
Lapered passage 25 it is compressed or solidi- | and 59, connected with the said hollow Iing 7o
fied, and the effect of the heat to which the | by Ipes 60 and 61. . - .
sald mass 13 subjected in the pre-heating ’IPhe ‘two valves 53 and 54 in the discharge
chamber beéing to produce coherence be. end of the pipe 52 are for the purpose of per-
tween the particles of coal in 'the mass so | mitting the coke to be discharged from the

ro that it retains its solid form .when 1t enters | furnace without admiting air thereto. As 75
- the coking chambers, it follows that the. lon. the body or mass of coke reaches the dis. .

gitudinal passages or perforations formed charge end of the.oven, the same, being par-
by said rods will remain - in the mass after tially cooled, disintegrates and the fragments
the same has been advanced beyond .the free | of coke fall through the ducts 52 and aceu-

15 endsof said rods. - ' | . | mulate upon the valve 53, which is normally 8o

In Kigs. 12 and 13 I have shown a modified | closed. %Vhen & considerable ‘quantity of
construction in the perforating and pre-heat- | the coke has accumulated on the upper valve
ing devices. In this mstance, the rods 50, 50 | 53, the latter 1s withdrawn so as to allow the
pass through holes in-the plunger 30 and are accumulated coke to fall upon the lower

20 attached to g reciprocating cross-head 51. valve 54. The valve 53 is then closed and 8s

Said cross-head 51 is moved rearwardly far | the valve 54 opened to permit the discharge
enough to bring the rear ends of the.rods flush | of the coke from the lower end of the pipe.

with the inner or working face of the plunger | - In the operation of the.apparatus de-
30 and is retained in this position during the scribed, assuming that the. lunger 30 has .

25 1ntroduction of the supply or charge of coal been previously advanced to fgrce the charge go

to the receiving chamber. = After a.charge of | of coal from the recerving chamber into the
coal has been introduced, the cross-head ol | tapered passage 25 and the pre-heating cham-
will be advanced so as to carry the rods 50 | ber 26 and then withdrawn, a space will have
forwardly through the fresh coal and into the | been left between the said plunger and the

30 longitudinal passages reviously formed in | rear face of the mass of coal previously g5

the.mass of coal and the plunger and cross- forced into or compressed within tﬁe passage
head will then be advanced together. In | 25. The space 1n advance of the plunger is
sald Figs. 12 and 13, the combustion cham- | then filled by a new charge of pulverized coal,
~ ber 36 is shown as éxtended so as to surround | introduced through the inlet passage 27. In
- 35 the compressing assage 25, the receiving | the next succeeding advance movement of roc
el ~ "chamber 24, and the feed passage 27. ‘This | the plunger the charge of coal within the re-
construction gives increased eficiency in the | ceiving chamber is forced from the same into

i1
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P ~ pre-heating means, since the pre-heating is | or through the tapered passage 25, while the
- effected at relatively low temperature and | mass -of coal in ‘said Eassage, in advance of -
a; 40 the longer the coal is exposed to heat before | the ‘mnewly introduced charge, is advanced 1o s
; entering the coking. chamber, and the larger | through the- re-heating chamber and the
the area of heating surface to which it is ex- | coking cham )er. . As the mass of. coal 1S
- posed, the greater will be the quantity of heat | forced througlr the tapered assage, the walls
transmitted to the coal, - thereof serve to compress the mass both ver-
’ ‘tically and laterally, so that the mass enter- r1o
ing through the “pre-heating chamber is |
| closely compacted and will possess the de-
ranged discharge pipe 52 the upper end of | sired: degree of solidity. The effect of the
which is connected with the discharge end of | heat transmitted to the mass of coal through
"o theoven, and the lower part of which extends

45 Now referring to the means at the exijt end

)

|

|

[ of the oven for discharging the coke there-
} from, the same consists of a verfically ar- |
;

the walls of the pre-heating chamber is to 115
below the floor of the oven and js provided | melt or scften the bituminous constituents of
with two vertically separated valves 93, and-| the coal, or to produce artial coking of the
o4. The valve 53 preferably consists of g i mass, so that the particles of coal in the mass

B

horizontally sliding gate, while the valve o4 | cohere and the mass will, in its subsequent -
“* embraces a conical closure adapted to fit | advance movement. into and through the 12«
aganst a circular seat at the bottom of the coking chamber, retain the form given it by
pipe 52 and is attached to an operating and | beihg forced throuch the tapered compres-
supporting lever 55 which is pivoted to the .slon passage and through the Pre - heating
ipe and has a weighted arm 56 adapted to | chamber. o .
2 hold the wvalve. closure normally in contact | In first starting the oven in operation the 12¢
with its seat. The discharge pipe 52 prefer- | oven will'be filled with coal from the top
ably comsists of an exterior shell or casing of | through an opening 62 provided for the pur-
sheet metal provided with g lining of refrac- | pose. H eat will then be applied in the ordi-
tory material. A water-cooled ring 57 is nary manner, and the mass of coal within the
“: prelerably introduced between the pipe 52 | coking'chamber will be coked. In the mean- 130

oy h’mﬂfﬂi—w‘—"ﬁ” L, e =t
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time the Ii‘e'ceiving chamber will have been | account of the low temperature of the center

filled with coal through the inlet opening in
its top, the plunger or pusher 30 being with-
e, The coking cham-
ber wiil then be filled with coke, and the ex-
tension of the oven formed by the pre-heat-

. Ing chamber and the compressing chamber
fille

1o

20

30

35

- tinuous and at a uniform rate, as will be the

40-

be run at a very high heat, while the dis-

43

50

55

so that as the pre-heated coal enters the cok-

tion of the mass toward the incoming un-

d with coal compressed therein by the ac-
tion of the plunger; the coal acting as a seal
which prevents the escape of gas from the re-
celving end of the coking chamber and also
keeps out the atmospheric air. It will, of
course, be understood that the gas generated
1n the oven passes therefrom to an exhauster
so that the coking chamber is subject to inter-

mosphere. Each oven is provided with out-
let passages 63, 63 through which may be
discharged products of the coking operation.

In the operation of the oven the pusher
will be worked at any desired speed. Forillus-

tration;a 33 foot oven produces four and two-

tenths tons of coke in 24 hours. . The move-
ment through the oven would, in this case,
be equivalent to about one-fourth inch per
minute. During the coking opgration, the
ordimary coking process proceeds in the cok-
ing chamber from the sides and bottom there-
of, and the pre-heated.coal is forced into the
oven against the incandescent coke theréin,

ing chamber, the'coking proceeds in an end-
wise direction or from the incandescent por-

coked. portion thereof. Manifestly, in the
operation, the production of gas will be con-

Froduction of coke, while a large amount of
1eat will be saved owing to the fact that the
oven is never opened and emptied. - By mak-
ing the oven in two parts or sections equipped
with separably controllable heating means,
the receiving portion or end of the oven ma;

charge end or portion thereof containing the
coke may be kept at a much lower tempera-
ture, thereby effecting a partial cooling of the
coke before 1t le aves[:;ie ovenand consequent
large saving of the gas. - -

n the process of coking as heretofore with-
out pre-heating, the coking operation pro-
ceeds from the outside toward the center of
the mass, as well as from the sides of the mass
inward, the interior of the mass being quite
cool during a considerable portion of the oper-

- ation so that tar and pitch tend to condense

in the center of the mass. The center being

. the last portion coked, in case of an oven of

€o

theusual cross-sectional form and dimeénsions,
that 1s to say, from about 15 inches to 22
inches wide and about 5 feet in height, a ver-

tical cleavage line is produced. On either |

~‘Side of this cleavage line, the coke resultin

3
from the final distillation of the tar or pitch

65 which has been deposited in this vicinity, on:

\‘

ﬁ

i

i

i

| passages in the body of the coke, will also

of the mass, will be very porous. By the pre-
heating of the coal when in compact mass,

and. during the advance movement of the

mass toward and into the oven, the tendenc
to condensation of the tar and pitch in the

center of the mass will be greatly lessened, so

y.70

that the pre-heating tends to produce equal-

ity In the character of the coke throughout
the mass. - |

The formation of longitudinal holes or

tend to prevent such condensation of tar and
pitch 1n the center of the mass and give uni-

- | formity to the product, while at the same
nal pressure not greater than that of the at- |

time making more rapid the operation of cok-
Ing because facilitating the escape of gases
and volatile constituents of the coal from the
interior of the mass during the coking opera-
tion. - -

An important feature .of my process con- -

sists 1n the step of pre-heating the coal as it

75

30

1s advanced in a.compact and continuous |

mass to the coking rvetort or oven. With
respect to this feature, my process differs

| from that.carried out by the use of an up-

right ‘or vertically elongated coking chamber
to the .top of which the coal is fed and from
the bottom of which the coke is removed,
for the reasons that in -operation of such a
vertical oven, in which the downward move-

92

95

ment of the mass of coal through the ovenis .-

effected by the action of gravity and the coke

18 removed from the bottom of the retort

substantially as fast as it is fed to the top

thereof, there can be substantially no com-

‘pression of the coal prior to the first heating
‘thereof because if 1

ere be any substantial

£0C

compression of the mass due to the weight of - '

the coal, such compression does not take
place in the upper part of the retort, but

103

necessarily occurs only in the lower E;art of -

the retort.and is due to the weight of the coal
in the upper part of the retort and to the
checking of ithe descent of the coal through

the lower phrt of the retort by reason of its

friction against the sides thereof. .
~In carrying out my process, gravity of the
coal is not a factor in the advance and com-

pression thereof, because the mass of coal is

moved horizontally toward the oven or re-

111G

115

tort by pressure on the outer end of the mass, -

the result being that the coal in the mass is
held in a ¢ompressed state at the time heat
for pre-heating is applied thereto, and the
coal 1s prepared .for the coking process being

12¢

both compressed and ﬁ)reheate,d to produce

adherence of the particles of coal into a solid
mass, which 1s-advanced ynbroken into the

oven. -

While the enidwise pressuré:applied to the

125

outer end of the mass of coal as it isadvanced -

into the oven,.together with the"resistance

to the forward movement of the mass, due

'to its frictional contact withjthe walls 6f the .

5
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‘here to each other by
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‘passage surrounding it, will, in some cases or |

with some kinds ol coal, produce sufficient
compression of the mass, yet the feature of
the lateral compression by which the mass

18 compressed from its outside toward its cen-

ter is of great practical importance because

*

msurimg the bringing about of such amount

of compression as to result in the adherence -
to each other of the particles of coal in the’

mass when subjected to
for pre-heating.

particles of the mass have been caused to ad-
the heat due to pre-
heating, results in the perforations remsajin-
mg in the mass after the same reaches the
oven and is therein subjected to coking heat,
and the consequent production of coke of
substantially uniform quality throughout
the mass. " L
The direction of movement of the mass of
coalmits approach toward the coking oven or
retort 18 herein described as “horizontal’? in
ovder to distinguish applicants’ process from
those in which the coking is effected in an up-
right retort, and the movement of the coal
into and through the retort is effected by the

‘weight or gravity of the coal, but it is to be

understood that by the use of such term, I

do not limit my process to one in which the.

patit of movement of the coal is strietly hori-
zontal, but intend to cover sald process
when the direction of movement of the mass

of coal is so nearly horizontal that its ad-

vance toward and into the coking retort or

oven 1s not effected by gravity, but is pPro-

duced substantially or mainly by pressure

applied endwise to the mass in & manner to

both compress the mass endwise and to c1ve

the desired movement of same. D
L elaim as my invention :—

1. The process of coking coal which con-
sistsin applving pressure to one end of a mass

ot coal while confining it laterally to com-

50

60

press the coal and. advance the mass hori-

zontally toward and into~a coking retort or
oven, applymg heat to the mass for preheat-

ing the cogpl during its approach toward the
retort or -oven and applving coking heat to

)

the portion of the mass within the coking re-

tort or oven.

2. The process of coking coal which con-
s13ts - -applying horizontal pressure to one.

end of & mass of coal to advance the NAass

horizontally toward and into a coking retort

- of oven, pre-heatine the mass during its ap-

‘proach toward the retort or oven and apply-
Ing coking-heat to the

portion of the mass

within said retort or oyen.

-

7

- 3. The process of coking coal which con-
sists m advancing a mass of coal toward g
coking vetort or oven, applying lateral pres-

651_

sure to the mass during its movement toward

the retort or oven to compress the said niass
from’ the outside toward the center thereof,
confining the mass laterally after it is COI-
pressed until it enters said retort or oven, s-

vancing the compressed mass into the said
the heat employed | ting ,
y. : o (atd applying coking heat to the part of the
The perforation of the mass when the coul ' |
Is 11 its compressed condition and subjected |
to heat for pre-heating, is also of great im-
portance because the formation of the chag-
nels or perforations in the mass when the .
same 18 under compression, and when the

retort or oven without admitting air thereto,

mass within said retort or oven,

4. The process of coking coal which con-
sists in applying pressure to one end of a mass
oi coal to advance the mass toward & coking

retort or oven and at the same time applying

‘to the mass lateral pressure to compress the

~3
G

{3

80

same Irom the outside toward the center

thereof, confining the mass laterally after it is
compressed until it reaches the said retort or
oven,advaneing said m#ss into said retort or
oven without adinitting air thereto, and ap-
plying coking heat to the portion 0% the mass
within said retort or oven. -

5. The process of coking coal which con-

sists in applying pressure to oneens of 2 mass
of coal to advance the mass toward and into

applying to the mass lateral pressure to o
press the same from the outside toward the

center, thereof, preheating the gompressed
mass during its movement towsard the retort

or oven, and applying coking heat to the p T~
tion of the mass within said retort or oven.

6. The process of coking'coal which con~
sists in applying horizontal pressure to one.
end of a mass of cosl confined in an }EIEE.{}SEH%‘

tube or passage to advance the mass through
said tube or passage into s coking retort or
oven, applying heat fo.the walls of said Das-
sage for prebeating the coal during its move-

ment toward the retort or oven, and spplving
. 5 M _ . -

ceking heat to the portion of said mass wit] 1~
In sajd retort or oven, . -
7. The process of coking coal which con-

sists in applying horizontal fo:msgm**e to one

end of & mass of coal confined in anr Inclosing
tube or passage to compress the coal into a
solid mass and advance the mass through
said tube or passage into a COKIng retort or
oven, appiying heat to the walls of said

passage for preheating the compressed mass

of coal during its movement toward the re-
tort or oven, and applying coking heat to the
portion. of said mass within said retort op
oven. T : .

. 8. The process of coking epal which con-

‘sists in applyng pressure to one end of 8 mass
of coal econfined 1n an inclosing tube or pas- .

sage, to advance the mass toward and into a

coking retort or oven, applving lateral pres- 1

sure to the mass during its movement
through said tube or passage to COMPress
said mass from the cutside toward the center

30O

# coking retort jor oven, and at the same time

100
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thereof, applymg heat to the inclosing .f;tu:b._é
‘or-passage for preheating the coal during 1ts

‘movement therethrough, and .applying cok-
i:ng'.hﬁat.-;to‘th;e- portion of the mass within |
saad retort oroven. . o

. -9. The process of coking coal which con-
sists in advanéing coal in a compact and con-

5 :'..

L Q)

singous mass toward and into a coking re-

tort or oven without adrmitting air to the lat-

ter; perforating the compressed mass, apply-

&

" ipg coking heat to the portion of the mass
‘within the retort or oven, and removing the -
finished -coke from th¢ oven from time to

fipe Withtjm;‘a,dmitting air to said retort or

jofen;_. Lo I
- ~10. The process of coking coal which con-
sists in applying pressure to one end of a

tnass of coal to advance the mass toward 2

coking retort or oven, applying lateral pres-

20 .

- the outside toward the center thereof, con- |

sure to the mass to compress the same from

fining the compressed mass laterally during

-its movement toward the retort or-oyen, ad-
~ vancing the said .compressed mass 1nto the

said retort or oven without admission of ar

-thereto, perforating the mass when under

lateral pressure, and applying coking heat to

the portion of the mass within the said retort

O OVEelL. | -

30,

35

~ 11. The process of coking coal which con-
sists in applying pressure to one end of a
mass of coal while confining it laterally to ad-
vance the mass toward and into a coking re-
tort or oven, perforating the mass before it
reaches the retort or oven, applying heat to

the mass during its approach toward the re-

ort or oven for preheating the same, and ap-
piying coking heat to the portion of the mass
within the retort or oven. . ' -

12. The process of coking coal which con-
sists. in applying pressure to one end of a
mass of coal to advance the same toward and
into a coking retort or oven, applying lateral
pressure to the mass to compress the same 1n
a direction from its outside toward its center,
perforating the mass while under compres-
sion, applying heat to the mass during its
approach toward the retort or oven, and ap-

- plying coking heat to the portion of the mass
within said retort or oven. |

13. The process of coking coal which con-
sists in applying pressure to one end of a

! mass of coal confined in an inclosing tube or

passage which has direct connection with a
coking retort or oven to advance the mass
through said passage and from the latter into
said retort or oven without the admission of
air thereto, perforating the mass longitudi-
nally during its movement through said pas-
sage ‘toward sald retort or oven, applying
coking heat to the portion of the mass within
satd retort or oven and removing the finished

* coke. fronT the retort or oven from time to
time without admitting air thereto.

14. The process of coking coal which con-
sists in applying pressure to one end of a
mass of coal confined 1n an inclosing tube or
passage, applying lateral pressure to the
_llla_S_S-dlrlI‘_iI_lff 1ts movement through said tube
_OT passage ?0_1* compressing the mass from 1ts
outside. toward its center, perforating the
mass longitudinally. while under lateral pres-
“sure, and applying coking heat to the por-
tion of the mass within said coking retort or
oven. . --
15. The process of coking coal which con-
sists in applying pressure to one end of a
mass of coal confined 1n .an inclosing tube or
palssage, applying lateral pressure to the
mass during its movement through said tube
or passage to compress the same from 1its out-
side toward its center, perforating the mass
longitudinally while under lateral pressure,
applying heat to the mass during its move-

' ment through said tube or passage toward

the retort or oven, to preheat the coal, and
applying coking heat to the portion of the
mass within said retort or oven.

In testimony, that I claim the foregoing as
my invention I affix my signature in the
presence of two ‘witnesses, this 28th day ot
September A. D. 1906. - -

SAMUEL B. SHELDON.

Witnesses: -

A. C. Byaw,

.l - 'A. H. VOG‘EL.
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