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(Ne SPeelmene )y

To all whom it may concern:

Be it known that I, PAUL NAEF, Ph D., a
citizen of SWltzerland and a resident of New
Brighton, county of Rmhmond State of New

Ymk have invented certain new and useful

Improvements in Processes of Making Coke,

~of which the following is a- speelﬁce,twn

My invention relates to an improved plee-

ess of making coke, the obJeet of the inven-
tion being to overcome the- objections, dis-
advantages, and excessive expense incident |
to coking processes heretofore employed. of

- which T am aware and to provide a process
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which will result in the ploduetlon of a very
large quantity of coke in a given time.

A further object is to prowde a coking

process by which a superior quellty, as well
as a large quantity, of coke will' be insured.
A further object is to coke coal in such

manner as not only to insure a large output |
of superior coke in a short space of time, but

~ also to increase the maximum recovery of the
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~able condltmn
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most valuable by- produebe

With these objects in view the invention
consists in certain novel steps in the process
of making coke, as. heremefter set fmth aud
pointed out in the claims. - |

The accompanying drawmw illastr ates one

form of apparatus by means of which myim-
proved process can be carried into effect, and |-
to the end that said preeeee may be more

readily understood I will now deecrlbe the ap-
paratus shown in detail. --
A represents a furnace, shaft or tewer

which in practice will be made of conmdemble

height and large capacity. Theshaft or tower

18 supported on columns 12, and the bottom
of the shaft is provided wu;h a conical funnel
13, through which coke is discharged.  This
funnel 18 prowded with sliding dome or gates

14, which can be mampuleted by rack- aud---f
 pinion opera,tmﬂ' mechanism 15 or othersuit-
-able means.
in the lower part of the-f unnel-base below the

‘Crushing-rollers 16 are located

doors, so that the eoke can be broken up and
discharged on the bottom slopes 17 in a suit-

or tower may be termed the ‘‘coking-cham-
ber,” and on the top of the shaft or towe.l a
meehem(,el feed mechanism 2 is located and
adapted to discharge carbonaceous fuel (coal)

in a finely-divided condition into the coking-

| chamber.

The portion 1 of this shaft |

The feed; mechanism may receive
the coal from a hopper 3, to which said coal
may be-elevated by any suitable means.

"The lower portion 4 of the shaft or tower may

forceonvenience be termed the* cooling-cham-

‘ber,” although certain steps of the process

ether than mere cooling of the coke take
place in this chamber. At the juncture of
the coking and cooling chambers the internal
diameter ef.the shafb or tower is contracted
to compensate for the shrinkage of the body
of fine fuel in the upper portion of the cok-
ing-chamber,
hue the wall of the shaft closely where the
heeted fluid for the coking of the fuel is in-

troduced, so as to prevent the too free pas-

sage of the heating fluid between the body or
mass of fuel and the wall of the shaft rather
than through it, which result would likely

and thus cause the material to
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oceur were some means not provided to com- -

pensate for the shrinkage of the body or mass

of fuel. The inner wall of the coking-cham-
ber at the contracted portion is mede taper-
ing, as at b, and the lower end of this taper-

| ing portion 5 dlSGhal“ﬂ“BS into the coolin D‘-eha,m—
ber 4.

A channel 0[‘ annulal flune 6 eurleunds the

| apparatus at or near the lower end of the con-
‘tracted portion thereof and is connected with

the coking-chamber a considerable distance
from the respective ends of the shaft, prefer-
ably at or near the lowerend of the conical or

.ta,perl ngportion 5, by means of an annular se-
‘ries of duete7 Wthh extend radially through
the wall of the shaft.
ducer 8 enters the annuler channel or flue 6,
and as considerable pressure is devel()ped in
the generation of this gas the latter will fi

"Hot gas from a gas-pro-

OW
from theannularchannel or flue 6 through the

radialduets 7 with considerable force. As the
fuel completely fills the contracted portion of
the coking-chamber, the hot gas thus intro-

duced into the lower end thereof will pene-
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trate the mass of .fine fuel and will supply

sufficient heat to coke 1it, this coking of the

fuel extending some dletence above the lower
end of the coklnﬂ' chamber, where the heated
gaseous fluid ent_ere. Tn its passage through

the carbonaceous material the gas will ab-
sorb more or less of the volatile constituents
of the fuel and after passing through the un-
c¢oked fuel in the upper portion of the cok-
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' | 'in,g;-_chambér will leave the ﬁpper- end thereof
through a suitable pipe 9 considerably cooled

~ these results, the treatment of the material
1
- tracted portion of the apparatusitenters the
- chamber 4, where it is treated with steam,’

- and subsequently in: the lower portion of the
.20

lower end of the coking-chamber and a con- |
‘siderable distance above the lower end of the !

30
“heights that coke can be withdrawn without

ammonia, which may be afterward separated

-~ ents of the carbonaceous fuel be removed,
g {)
- a manner to effect their ultimate recovery as

Introduection of steam an annular flue 10 sir-

- with steam from any convenient source and
- -discharges the steam into the chamber 4 |
- through an annular series of radial ducts 10°.

2

and charged with such by-products as tarand

and washed by means of any apparatus suit-
able for the purpose. = .

To produce a superior coke rapidly, it is a
matter of importance that certain constitu- j

and I propose to remove these rapidly and in .
by-produects in paying quantities. To effect

will proceed in a manner which will now be

explained. _ _
After the coke has passed through the con-

chamber 4 it is treated with water. For the |

rounds the shaft some distance below the

shaft or tower. The flue 10 may be supplied

It is important that both the heated gas and |
the steam should be introduced at such

- the escape of gas. Now when the coke dis-

~ammonia and in the formation of water-gas,
‘which will rise through the mass, unite with |

| 40 the other by-products evolved in the chamber

charged through the contracted lower end of
the chamber1reaches the steam-inlet fluesitis
further heated by the steam entering through

said inlets 10*, and the union of the coke and |

steam will result in the setting free of more

1,aswellasassistin the more thorough setting
free of said by-produects in the upper chamber,

- and will finally leave the apparatus through
~the pipe 9, by which they may be conducted to

- manner above stated not only results in the
-~ rapid produetion of valuable by-products in
- large quantities, but it also greatly improves |
. 5O
- ent elements of the fuel which it is desirable
~should not be present in a good quality of
coke, especially when it is desired to use the
. coke for metallurgical purpoges.
- 55

- a considerable extent of certain nitrogenous

‘suitable washing and rectifying apparatus, as

before explained. The use of steam in the

the coke by depriving it of certain constitu-

In other

words, by’ treating the material with steam |

in the manner before explained it is freed to

- compounds and, still more important, the

- 60 -
. When the descending coke reaches the lower
_portion of chamber 4, it is subjected .to the
‘action of water entering through an annular
series of ducts or twyers 11.
“hot-when it reaches the water-inlets, and its
~union with the water will result in the gen-

sulfur is driven off. By being deprived of
sulfur the coke is very materially improved.

The coke is still |

o ~ eration of steam, which will rise through the

706,443

mass, and thus further facilitate the results -

aboveexplained. Thewaterentering through
the duects or twyers 11 will also serve to cool
the coke as it leaves the apparatus. The re-
sults above explained may also be enhanced
by introdncing steam with the heated gase-

‘ous fluid, by means of which the coal is coked.

While the hot gaseous fluid for carrying out
my process may be generated in any pre-
ferred way, still I have shown means where-
by this hot gas and an admixture therewith
of steam can be readily accomplished. The
gas-producer 8 is here shown in the form of
a shaft or tower mounted on iron columns 18
and provided at its lower end with an outlet-
hopper 19, the discharge of ashes and cin-
ders from which is controlled by sliding doors
20. Air under pressure is supplied by any
suitable means through a pipe 21 to an an-
nular channel 22, having ducts 23 leading
into the producer. A pipe 24 depends from
the pipe 21 and is connected with one or more
perforated pipes 25, extending through the
bottom of the producer. Some blast is thus
conducted to the lower part of the producer
to prevent loss of fuel. Water-pipes 20 and
nozzles 27 are arranged at the top to spray
water into the producer. The means for
charging the gas-producer comprise a double
hopper 28, having a cone-bottom 29 suspend-
ed from a pipe 30 and a cone-bottom for the
lower hopper suspended at the end of a pipe
31, inclosing a water-pipe 32, which dis-
charges in the lower cone 33. The pipe 30 is
attached to a lever 34, and the pipe 31 is se-
cured to a similar lever 35. The bottom cone
18 hollow and has a bottom head and is cooled
by water flowinginto it through the inner pipe
32 and then up between the said pipe and the

supporting-pipe 31 and out by the eduection--

pipe 36.

I have merely described the details of con-
struction to explain one convenient means of
supplying the hot gas (mixed with steam) for
supplying heat for coking, the ceonstruction
of said producer forming the subject-matter
of a separate application for patent.

“While I have shown and described one con-
struction of apparatus by means of which my

‘1mproved process can be carried into effect,

I would have it understood that differently-
constructed apparatus might be employed
without in any way departing from the spirit
of my invention or limiting its scope, the ap-
paratus shown and described being intended
simply to demonstrate and explain the process
which constitutes the subject of this case.

Having fully deseribed my invention, what |
I claim as new, and desire to secure by Letters

Patent, is— |

1. In a process for producing coke, passing
a mass of finely-divided earbonaceous mate-
rial through a furnace or shaft and simulta-
neously forcing heated fluid and steam into
said mass a considerable distance from both
ends of said furnace or shaft, whereby suc-
cessive portions of the mass will be coked, the
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coke desulfurized and the by—pwducts ab-
sorbed by the heated fluid as it ascends

through the mass and permitted to pass from
.'the upper end of the furnace or shaft.

2. In a process for producing coke, passing

“a mass of finely-divided carbonaceous mate-
rial through a shaft or furnace, generating a

oas under pressure and heating said gas and

.coking.said carbonaceous material by-inject—
‘Ing sald heated gas under pressure into the
mass a8 it passes through the furnace or shaft,

at a point between and a considerable distance
from the ends of the furnace or shaft through

- which said mass passes, whereby portions of

~ will ascend through the uncoked portion of

the mass will be coked successively and the
hot gas with by-produects absorbed thereby

~ the mass and be permltted to pass from the

20

- gas into said mass a considerable distance.

5

upper end of the shaft or furnace.

3. In a process of producing coke, passmﬂ'.

a mass of finely-divided coking materlal
through a furnace or shaft, 1ntror1ucmw hot

from the ends of said furnace or shaft and

introducing steam into the descendmn‘ coke
at a point below the ingress of hot gas md a

considerable distance above the outlet of coke
at the lower end of the furnace or shaft.

4. A coking process consisting in passing | a
a mass of ﬁnely-dlﬂded earbona.ceous mate-

rial continuously through a furnace or shaft,
and subjecting the moving mass to the actlon

of hot gas at a point a considerable distance
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from the top of the furnace or shaft and sub-

jecting the descending coke at a lower point

and a distance above the lower end. of the fur-

nace or shaft to the action of steam, whereby

the mass will be gradually and rapldly coked

and the by-products made to ascend through
the descending mass and be permitted to pass
from the furnace |

5. In a continuous process of pr OdHClnﬂ"

- ‘coke introducinginto a body of finely- leld@d
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eokinn' material heated oas, at a distance from
the npper end of the mass, introducing steam |
at a lower level and 1ntroduemfr water at a |

still lower level. |
- 6. In a process of producing coke, subjeet—
ing a body of coking material to the action

of heated gas and. mmultaneously injecting

steam and Wdtel into-the heated material at
points below that at which the body of mate-

rial is subjected to the action of heated gas. |

| by the vola,tﬂe matter is removed

shaitt,

7. In a continuous process for producing

coke, coking coal by introducing a series of
jets of heated gasinto a body of fine coking

material at the juncture of the coking and |

cooling chambers and a considerable d1stance
from the other ends of said chambers at the
respective ends of the apparatus.

3. The process of producing coke, gas and
by-products which consistsin passing heated
gas through a body of coking material where-
injecting
steam at a lower level whereby ammonia is
formed by decomposition of the nitrogenous
compounds contained in the coke and finally
Injecting water at a still lower level chiefly
for the purpose of cooling the coke.

9. In a coking process passing a mass of
carbonaceous material through a furnace or
generating a heated gas mixed with
steam in & separate &pparatus and coking the
carbonaceous material by injecting the mlxed
gas and steam into the mass thereof, where-

_by the latter is coked and desulfurlzed and
‘the gas and by-products absorbed and per-

mitted to pass from the top of the furnace or
shaft.

10. The herein-described process of makm o

coke which consists in taking hot gas from
a shaft furnace or producer at such height
that said gas will be under considerable pres-
sure, and coking coal by passing said hot gas
ander pressure through a mass of coal.

- 11. The method which consists in subject-

Ing a progressing column of bituminous fuel
In one part to the action of coking and ftreat-
ing another part of the column of coke while

md part is still hl“‘hl} heated for the elimi-

nation of impurities, without mterfm ing w1t11

‘the structure of the coke.

12. The method, which consists in conduet-

-ing ga,seous fluid thmun'h a body of eoking

material in one part for the purpose of cok-

ing, and conducting a different gaseous fluid

for the removal of 11111)1]]2‘11316% thmuﬂ'h another
part.

In testimony tha,t I claim the foregoing as
my invention I have signed my name, in pres-
ence of two WIBDBSSGS, this 27th da,v of Au-

ust 1397. |
: PAUL NAEFE.

Wltnesses: I
. W. VANRUP,

J. C. SPRINGSTELN.
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