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UNITED STATES

PateNT OFFICE.

JOHN F. BENNETT, OF PITTSBURG, PENNSYLVANIA.

APPARATUS FOR THE MANUFACTURE OF BITUMINOUS-COAL COKE.

SPECIFICATION forming part of Letters Pa.tent No. 282,604, dated August 7, 1883,
Apphmimn filed Janunary 15, 1883 (No model.)

To all whom it may concern:
Be 1t known that I, JoHN FRANCIS BEN-
NETT, @ citizen of the United States, residing

~ab Pittsburg, in the county of Allegheny and

10O

State of Pennsylvania, have invented certain

new and useful improvements in apparatus
for the manufacture of bituminous-coal coke,
and for rapidly cooling said coke without
causing 1t to lose strength or increase weight;
and T do hereby declare that the following is
a full, clear, and exact description of the in-
vention, which will enable others skilled in
the art to whieh it aplaeltalns to make and
use the same.

My invention relates to apparatus for the

- manufacture of bituminous-coal coke, in which

20

furnaces are provided for ehmm&tlng and
flues for conducting off those gases of the coal
whose absence 18 necessary to the formation

of coke; - and the objects of my improvements

are, first, to utilize the fuel to approximate its
entire heating capacity; second, te obtain a
coke of porous structure, and yet of sufficient
strength to withstand the pressure it is sub-

25 jected to In blast-furnaces; third, to expel the

20

35

A0

45

50

largest proportion of Sulphm wﬂahout aftect-
ing deleteriounsly the strength of the coke due
to the presence of other gases; fourth, to ob-
tain a maximum yield of coke from a given
quantity of coal, and hence a minimum of ash

therein; and, ﬁfth to cool the newly-made |

coke 1‘apidly without adding to1ts weight ma-

terially or decreasing the temperature of the
- QVens.

I attain these objects by the means
1llustrated 1n the fmeeompanymﬂ drawings, in
which—

Figure 1 represents an elevation, par tly in
section, of the plantused in the opelatlon of
my invention, Fig. 218 a plan view of the
same, showing the Thood partially broken and
in section. Flg 3 18 @ cross-section of the
oven illustrated 1n Fig. 5. Fig. 4 isan eleva-
tion of the oven shown in Fig. °5. Fig, b 18 a
longitudinal section of the coking-ovens I em-
ploy; and Fig. 6 is a plan view of the furnace,
illustrating the construction of the flues.

Similar letters refer to corresponding parts
throughout the several views.

A represents the furnace, having ovens a ¢.
¢, whose sides have flues b b b, which trans-
mit the products of combustlon by means of

| ﬂues cc ¢ to the main flues d d d, swhich conduct

them through flue d under the boilers D, and" -

thence either directly to the shatt throun*h o

flue d”, or to the gas-holder F by 0peninn' a,
valve, J and Opera,tmo' a fan, I, whereby a
suction tow&rd the rear end 1S produced
oreater than the natural suction toward the

forward end caused by the chimney G. When

the gases have deposited in the gas-holder any
valuable substances suspended in them and
| been relieved of excess of temperature, they
are conducted over the hot coke in the hood
by pipe BV to cool the coke, and thence dis-

.| charged to the atmosphere.

B represents wagons running on rails B"
which convey the newly made coke from the
furnace A to the hood C, where it is cooled.

- C is the house or hood capable of hermetic

closure. It is conmected with the boilers D
by plpes E D' fmd with the gas- holder E by

pipe I,

55
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G represents the chimmey discharging the |

products of combustion received from flue ¢”
H H H are dampers regulating the"en‘less

of gases from the ovens ¢ « « to the flues ¢ cc.
T represents a suitable fan-blower to induce

75

a current of the w aste gases nto. the gas-

-holder F.
J 18 a valve 1n the flue @”, controlling pas-

sage of the gases to the gas- Tolder T.

roofs are flat-arched to utilize the entne heat-

| ing capacity of the tuel, are filled by spread-

ing small coal, or, prefel ably, pulverized,
Washed and dmed "coal therein, to a depth
I about ten inches, In such a mmnel that 1t
shall lay evenly on the floor except next to
l the wall, where its depth i8 slightly less than
the a,vemoe by which binding due to swell-
ing is obvnted I deem this method of spread-
ing essential to the successful coking operation.
Havmw charged the ovens, I begin the oper-

The ovens « ¢ « of the furnace A, whose

80'
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| ation by 10111131110 wood and coal phced there-

n allowmg free draft of air. The flat roof ma-

terlally assists at this juncture the elimina-
tion and distillation of the volatile gases by
radiating the intense heat generated. over the
entire bed of coal, which diffusion of heat causes
a material aecelel ation of the operation, which

T deem necessary to obtain a coke of the de-
When the coke

| sired Structule and quality.
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- reaches the maximum tempelatule it should
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be subjected to, the air access is cut off, and
the heat a,heady present allowed to contmue
the elimination of the gases. When this has
been accomplished, I close the dampers H H
H, open the doors ¢ e ¢, and draw the coke
1mmed1&tely into the Waﬂ"on B, and, rapidly
rolling it on the track B’ into the hood C I
roll in front of the emptied oven a wagon hav-
ing anadjustable horizontal platform thereon,
from which the coal may be fed thereto. CAS
rapidity of execution is essential both to pre-
vent the ovens from cooling and the newly-

made coke from burning by exposure to the at--

mosphere, as many men as can advantageously
work togethershould be employed. When the

ovenlis reﬁlled I repeat the operation by clos-

ing the doorse_zmd' opening air-apertures and
the damper H. After some practice the work-

men will be able accurately to judge the critical |

moment of withdrawal, which occurs when all

thegaseshavebeeneliminated consistently with

the necessity for retaining inherent strength in
ordertowithstand pressureintheblast-furnace.
So long as the requisite of strength is attained,
1618 not so material that all the volatile sub

stances shall have been expelled 1nasmuch as
~the entire elimination of these is at the eX-
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pense of a considerable consumption of car-
bon,which causes alarger amount of ash (silica)
and sulphur in the coke—two substances difii-

cult to get rid-of in the blast-furnace—while |

unconsumed volatile matter simply means loss
of heat to the descending stock in the furnace,
being- absorbed by the distilling volatile mat-
ter in the upper part of the furnace This

loss, however, is partially or wholly compen-

sated for by the richer quality of the gases

evolved, which serve for heating the boilers

and the ovens, and the air blown mto the blast-

furnace1s consequently of higher temperature.
It is found that a very porous fuel is prefer-

able for smelting ores in a blast-furnace, which

I believe to bein consequence ofthe i 11101 eased

45
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. tralized bya smaller yield of coke from a given
quantity of coal and a larger proportion of ash |
therein. A greateryield of cokewithasmaller
proportion of ash is obtained by means of the-
Belgian ovens ; but these advantages are off-

6o

surface presented to the air with which it com-
bines. IFor example, 1t has been found that in
a compound ofseventy-two grains ot saltpeter,

with twelve grajns of car bon from hemp-stalks,
combustion 18 attained in ten seconds; with
twelve grains of carbon from pine wood in sev-

.enteen Seconds, with twelve grains of carbon

from coke in fifty seconds. Itisdesirable,then,

that cokeshould be made as porous as p0351ble |
for use in blast-furnaces. The coke now made .

from bituminous coals of Pennsylvaniain open

pits 1s-0of the greatest porosity and: most free

from sulphur ; but these advantages are neu-

set-by the gr eatel ‘density thereof and the re-

. tention therein of more sulphur, and the- ex-

5 ¢ess of moisture which mewta,bly follows the

mode of cooling the newly-made coLe en-

282 604

ployed. "The coke obtained from the beehive '

ovens is the best now obtainable for use 1In

blast-furnaces, and its demmblhty is gaged by
| its porosity, that having been in the oven about
| twenty four hours bemg preferred, and its de-

sirability lessened in proportion as the length

70

‘of stay 1n the oven is prolonged. In the bee-

hive oven the average loss of carbon 1s about
thirteen per cent. and theincrease of silica or

eliminated in either the Belgian or the bee-
hive oven rarely exceeds five per cent., where-
‘as in open-pit coking as much as fifty pel cent.

is expelled. It is desirable, then, thatthe coke
should have such a composmon and be so
manipulated that it shall, consistently with

agsh proportional. The amount of sulphur

75
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the requisites of por osity and strength, have

a minimum gquantity of sulphurand Slllca (a.sh)
from: a-given amount of coal.

I: now proceed to describe the final opera-
tion in the coking process, which consists in
so cooling the newly-made hot coke that there
will nelthel ‘be a decrease in the temperature
of the coking-oven nor an increase in the
weight of the coke.

- Heretofore coke has been cooled by sl:)rmk-
ling water on it, either while in the oven: or
Just Subsequent to withdrawal therefrom, or
_both. The objection to this method is that
greater quantity of water than necessary is ap-
| 1)11ed the efﬁclency of the coke being lessened
by the excess remaining therein. The loss is
of a.twofoldnature, in that, first, the water,
‘materially increasing the wmght of the . coke
causes corresponding augmentation in frelght
charges; second, the water, absorbing heat in
‘vaporlzing, lessens the heat of the deacendmg
stock in the furnace and diminishes the value
of the escaping gases as heating factors to the
_ovens; and, finally, because that portion. of the
water whlch is hyg roscoplcally suspended. in
the coke does not vaporize until it enters the
zone of fusion, where any reduction in tem-
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perature’ causes a serious deficiency in- the rio

quantity of metal smelted. Coke has been

known to attract as much as thirty per cent.

of its own weight of water fromthe airindamp

“weather, and retains water hygroscopically
‘with such tenacity that combustion only will
release it. Coke drawn at a white heat from
the bottom of a Dblast-furnace has been.found
to: contain five per cent. of water. It has
‘hitherto been the practice to allow the coketo
remain in the oven for a short period after
coking to cool before withdrawal; but this is
obj ectionable as involvin o first; a decrease in
the temperature .of the oven, a,nd second, . an
unnecessary loss of time.

‘made coke at the precise juncture from. the
oven « to the hood C, which is:then: closed,
with the exception of the apertures -at'the tOp
qand bottom, respectively, for the inlet and

exit of the ste%m and the waste gasesreceived
through pipe F’ from the gas-holder F. Steam

In my invention, as before explained, a
wagon,. B, 18 pr muded to convey the newly |
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from the boilers D, through pipes E D, is ad-
mitted to impart a cooling saturation to the
coke, yet not to such extent as to become open
to the same objection, which is tenable against
the use of water. The steam and cold gases

may enter at the bottom and discharge at the |

top, or vice versa, until the coke is so cooled
that it will not burn upon exposure to the air,
after which I withdraw the wagon from the
hood and the coke is ready for use. I prefer
cooling the hot coke bysteam alone (inasmuch
as the passage of steam through 1t removes a

little of any sulphur coumlnecl therein) in the |

early part of the cooling operation, and later
the charging of incombustible ¢ oases alone, the
purpose bemﬂ to prevent any absorption of
moisture by the coke. Tt will be sufficiently
cooled when reduced to a temperatule of 700°
Fahrenheit.

I now point out more specifically tlle desir-
able portions of the ovens a « «.

The ovens may be two or more stories high,
generally three, as shown on the dmwmﬁ's
and of any suitable length and width; but I find
it preferable to constr uct it twelve feet long,
six feet wide, and eighteen inches high. Hach
oven 18 level at top and bottom, “the top
forming what may be termed a * flat’? avch.
Each oven or chamber has openings b b along
its sides, near the roof, to allow the pr oducts
of combustion access to the flues ¢ ¢ ¢, ‘which
are between the walls of the ovens, and which
lead to the main flues d d d underne&th the
ovens, extending perpendicularly to the

length of the ovens under the entire series.

Thenee they are conducted under the boﬂel |

D by flue d', whence, after having given up
their heat to the boilers, they are drawn.
through the flue d”, either into the shaft by
its natural draft, or into the gas-holder I by 40
fan I, the valve J having previously been
0pened " TRach oven or chamber has a damper,
H, in the side flue, ¢, to cut the main flue d off
from the chamber while it is being discharged
and refilled. 15

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, 15—

1. A .furnace, A, having flat-arched-roof
ovens « « ¢, passaﬂ‘es b DD, fraesc ced d d d, 50

the flues d d d running crossw;lse the entire

length of all the ovens employed in combina-
tion with boilers D, pipes E D', and hood C,
substantially as described.

2. A furnace, A, having flat-arched-roof 55
ovens a « «, passages b b b, flues ¢ ¢ ¢ d ddd,.
the flyes d d d running crosswise the- entire
length of all the ovens employed In combina- -
t1011 with boilers D, pipes E D', hood C, flue

%, fan I, valve J, gas -holder I, and plpe B, 60

Substmrltmlly as specified.

. A furnace, A, having flat-arched-roof
oveus a a d, pass;aﬂ:' es b b D, il nesccedddd,
in combination with boilers D, flue &, shaft
G, fan I, valve J, gas-holder F pipe I, pipes 635
B D" hood C, cars B, and. tmel«: B’, for the
pur pose her eln fully set forth.

JOHN FRANCIS BDNNDTT

Witnesses:
J. J. McCORMICK,
M. J. McDONALD.
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