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FREDERIC W. C. SCHNIEWIND, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR
-~ TO THE UNITED COKE. AND GAS COMPANY,

UNITED STATES

. A T EN T I .. FFICEQ .

VIRGINIA AND PH ILADELPIIIA, PF‘NNSYLVAIN IA.

COKE-;QV_EN" AND M ETHOD OF"'O_P.ERATIN‘G SAME.

SPECIFICATION formmg part of Letters Pa.tent No, 627, 595 dated June 27, 1899.

Application filed April 26,1897, Bﬂﬂﬂ-l No, 833,876

all wion zt 1Y COTLCEFT:

- BeitknownthatX, FREDERIC W. C. SCHNIE-
WIND, & citizen of 'the United States of
Ameri ica, residing in Pittsburg, in the county
of Allegheny, in “the State of Pennsvlvama,
have invented a certain new and usefual Im-
provement in Coke-Ovens and in the.Method

.l

‘of Operating the Same, of which the following

~ is a trne and exaet deser iption, reference be-

10

ing had to the acecompany mg dram ngs,which

form a part thereof. -

My invention relates to the construction
and mode of operatian of - closed externally--

heated coke-ovens, having for its purpose the

- Separate collection of the gases of varying
richnessand value given off at differentstages

~ of the coking operation, the drawing off of the
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oases at different sta,n'es of the opelatmn by
suckmw or ethaustmg devices working at dif-
ferent pressures, the quenching of the coke

" while still in the oven and with utilization of

itsheat for the manufacture of water-gas, and

the carbureting of that portion of the water-
- gas which is on generation of sufficient heat

to crack hydrocarbon oils.
. In the destructive distillation of coal ‘in

closed externally - heated coking-ovens the
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~gases and vapors driven off daring the first

period of treatment are very h1g11 in hydro-
carbons. Affer an energetic generation of
such gases ensues a second period of treat-

‘ment, durmﬂ' which the volume of gas is con-
sider ably d1m1mqhed and followmﬂ' thisisa |

third period chmacterlzed by a pronounced

rise in the temperature of the coalin the oven

~and the production of large volumes of gas
- characterized by a high percentage of hvdro—
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aen and a small percenta,ﬂ*e of hydrocarbons:

Owing to the rapid changes of teniperature

to which the walls of the coking-ovens are

subjected, as well as to the great pressure ex-
erted upon them by the eokmg-coal the oven-

walls are usually not gas-tight, and . conse-

quently there is apt to be either a flow of the:
gases used for heating the ovens externally |

. into the ovens, which takes place when the

pressure within the oven isless than. the pres-

- sure in the heating-chambers surrounding it,

or the flow of gases from the oven into the sur-

{No model,) |

!

|

.| take-off mains results in the produeétion of a

rounding chambers, which takes place when

OF 'CHARLEST ON \VFS’I’
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the pressure in the oven exceedsthe pressure

in thesurrounding chambers. In either con-

tingency there is apt to be a loss in value
either by the adulteration of the rich gases
generated in the oven by the poor gases used

for heating the oven or by the loss of rich

ogases escaping from the oven into the heat-
mw-ﬂues _
generated in t.he‘coking-ovens into the same

gas having the average percentage of hydro-
carbons of all the gases generated during the

coking operation, ‘and this mixed gas is low

in hydroea,rbqus for use as an illuminating-

-gas and rich in hydrocarhons for use as a

heating-gas.

. Myimproved method of operatm g theovens
has in view the overcoming of the.above-
mentionied defects of the usual process; and it
consists.in drawing off the gases generated in

the oven at different stages of the coking op-
eration through different gas-mains and by

means of exhausting devices working at dif-

| ferent pressures, whereby the pressurein the

ovens may be maintained approximately con-
stant and approximately equal to the pres-
sure iun the surrounding heating-flues.. In
this way it will be obvmus that not only will
the poor and rich gases be collected separately,
but the loss of oven-gas orits admixture with
heating-flue gas practically prevented.

It is usunal in the operation of the closed

.externally—heated coke-ovens towithdrawthe
| ecoke when the coking operation is- complete ~

and quench it ontmde of the oven. This is

accompanied by two drawbacks—first, the
| lossof the heat of the incandescent coke, and,
“sacond, the fact that it leaves the walls of

the oven at practically their maximum tem-

perature, as a result of which the dumping

3y

Again, the delivery of all gases

6o

70.

75

80

Qo

of a new charge of coal into the retort re;ults -

in a rapid and destructive chilling oftthe re-
tort-walls and at the same time in the evolu-
tion of a large quantity of rich gas, which is-
sues freely through the charging-opening and
is not only wa.sted but is very troublesome
to the workmen. These losses and objection-

able fea.tlues of the usual practlce 1 have.
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overcome by introducing steam into the re-

tort after the coking 0perat10n 15 complete

and before the ovens are opened, thereby

gradually quenching and cooling the, coke
and the oven-walls and utilizing the heat of
the incandescent coke for the manufacbure of

water-gas, which is drawn off in one of fhe

gas-mains connected with the oven and atan
appropriate pressure. IForthe best results I
introduce not only steam but hydrocarbon
oil or oil-vapor into the retort while the coke
i8 still sufficiently hot to crack the oil, thus
making at the same time water-gas and oil-
gas, which carbur ets.and enr iches the water-
gas. I discontinue the injection of oil when
the temperature falls below the pointat which
a permanent gas would be formed, continu-
ing, however, the introduction of steam un-
til the temperature falls to a point too low
for the production of water-gas.

Reference being now had to the drawi ings,
which illustrate an apparatus adapted for
use in accordance with my newly-invented
method and embodying the structural fea-
tures which I have also invented, Figure 1 is
a sectional elevation of a portion of a bank of
coke-ovens provided with my new appliances,

and Fig. 2.1s a eross-sectional view taken on

the line = = of Fig. 1
AAA 1ndlcate mdwiaua,l coke-ovens; B,

tunnels situated belowtheovensand in whielh
I have shown. the gas-supply pipes D D, from |

which the individual burner- -pipes D’ lead to
the combustion-chambers C, which in turn
communicate with the heatmmchambers ',
situated between each adJacent; pair of cok-

~ "ing-ovens.

i 40
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B K, &c., indicate the vertical passages
leading into the tops of the coke-ovens, by
which they may be charged and  through
which the gases escape. As shown they
communicate with conduits I, closed at the
top by plates II and from whwh lead branches

G @, communicating, through passages G/,

with the gas-mains I and T, reSpectwely H
H mdleatmg valves by which. either of the

gas-mains I or I' can be placed in communi-

cation with the conduit ¥ at pleasure. .

J and'J' indicate exhaust-fans connected,
respectively, with the condunits I and I’ a,nd
which, as before deseribed, should be run at

different speeds.

K K, &c.,indicate steam- -pipes leadlnﬂ' into
the coke- ovens A; L L, &e., pipes for the in-

troduction of hydroearbon oils or vil-vapors, |
also leading into the ovens A.

In operatlon the coke-ovens are char ﬂ'ed in

_the usual or any convenient way and are

§a

heated by the combustion of gas in the flues
C'. Oneof the gas:-_mains——l’, for instance—
is placed in communication with the oven by
a proper manipulation of the valves H and.
the rich gases drawn off at an appropriate
pressure retrulated by the exhaust - fan J.

As the gas becomes poor in hydrocarbons the
main I' is disconnected with the ovens and
the main I placed in connection with them.

coke, gradu:

‘within a closed oven, subjecting it to a coking

collecting them at various stages of the coking

The exhaust-fan J, being run -at a speed pro-
por tionate to the evolution of gas will main-
tain an appropriate pressure in the ovens,

70
and of course the desired sepatation of .the -

rich and poor gas is effected at the same time.

I have shown but two mains and {wo exhaust
devices; but obviously more can be employed
with advantage where it is desired to effect a
still greater separatlon of gas of different
quality or to more nicely mgulate tho pres-
sure in the 'coke-ovens, and, this matter of
pressure-can also be regulated by varying
the action of the exhausb device, althongh
for practical purposes and in view of the fact
that each main will in’ pmctlce be united
with a number of ovens it is preferable to run
the exhausting devices at a- practically con-
stant speed . and pressure. After the ¢oking
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of the coal is complete I turn. steam into the

ovens thmu% ‘the pipes K, quenching the
ly cooling the ﬂuee of the ovén,
and by the decomposmmn of the steam*form-
ing water-gas, which is carriéd off through
tha appropriate gas-main and at the proper
pressure. Preferably, as before stated, Ialso
inject hydrocarbon oils through the pipes L
during the early part of the quenchmﬂ' op-
eration for the purpose of enriching the wa-

9o

Q5

| ter-gag and increasing the general propmtlon_

of 11(311 111um1natmﬂ-was obta,umble from the
ovens.

"Having now descr 1bed my invention, what
I claim as new, and desiretosecure by Letters 100 |
Patent, is— -

1. The method of manufactuunrr coke and

of likewise recovering separatelv, as auxil-

lary products, gases, d1ﬁfer1nﬂ' in richness,

driven off from the.body of the cokmg-coal, 105

which consistsin inclosing successive charges,
one at a time, in a closed oven, subjecting
each suecessive charge to a coking heat ap-
plied from- without purely by conduction .
through the walls of the oven and to all.parts 110

of the ehm'"e and distilling off théreby the |

‘volatile hyd rocarbon gases, fraetwnally sepa-

rating said gases by drawing off and collect-

-ing those generated at d1ﬁerent‘stages of the

coking of the charge into separate receptacles 115
andl thereby preventing the adulteration of

the richer by the poorer gases and finally "

drawing the coked charge from the oven pre-

paratory to recharging the same.

2. The method. of mannfacturing coke and‘
of likewise recovering: weparately as auxil--
iary products gases. differing in Trichness

120

| driven off from the body of the coking-coal,

which consists in mclosmg the eoal charge
125
heat by conduetion through the walls of the *
oven from without and dlstlllmg off thereby

' the volatile hydrocarbon gases, fractionally

separating the said gases by drawing off and
130
operatmn into separate receptacles and main-
taining during the variousstages of the coking
operation a substantial equilibrium of pres-

‘sure between the oven- -gases and the external



. 627,505

“  heating-gases thereby preventing the adul-

toration of. the richer by the poorer gases and
harmfnl variations of pressure in the oven.
3. The method of manufacturing coke and

of likewise recovering as an auxiliary pred-
uct gases driven off from ‘the body of the

coking-coal which consists in inclosing a coal
charge within a closed oven, subjeeting it to

. acoking heat by conduetion through the walls

10°

of the oven from without and distilling off

thereby the volatile hydrocarbon gases, then

- when the coal is substantiaily coked quench-
" ing the igneous coke in the oven, cooling the

'5

20

2

20

walls of said oven and producing a further
gas generation by injecting steam into the
closed oven, then withdrawing the quenched
coke, recharging the cooled oven with a fresh
body of coking-coal and continuing the freat-
ment as above.” . |

4. The method of manufacturing coke and
of likewise recovering as an auxiliary prod-
uct gases driven off from the body of the

coking-coal which consists in inclosing a coal
charge within a closed oven, subjecting it to-

acoking heat by conduction through the walls
of the oven from without and distilling off
thereby the volatile hydrocarbon gases, then
when the coal is substantially coked quench-
ing the igneous coke in the oven, cooling the
walls of said oven and producing a further
gas generation by injecting steam and hydro-

carbon oil into the closéd oven, then with--

drawing the guenched coke, recharging the

 cooled oven with a fresh body of coking-coal

35
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and continuing the treatment as above. |

5. The method of manufacturing coke and
of likewise recovering as an auxiliary prod-
uct gases driven off from the body of the
coking-coal which consists in inclosing a coal
charge within a closed oveén, subjecting.it to
acoking heat by conduction through the walls
of the oven from without and distilling off

. thereby the volatile.hydrocarbon gases, then

45

‘when the coal is substantially coked quench-
ing the igneous coke in. the oven, cooling the
walls of said oven and producing a further-

gas generation byinjecting steam and hydro-

.carbon oil into the closed oven, maintaining

during the various stages of the coking opera-

tion asubstantial equilibrium of pressure be- |-

- tween the oven-gases and the external heat-

i

ing - gases then withdrawing the Qll_enchéd'
‘coke, recharging the cooled oven with a fresh
body of coking-coal and continuing the treat-.

ment-as above.

6. In combination witha clOs_ed éxterna.lly-

heated coke-oven, separated gas-mains Iand

I’ having valves as H H whereby they can be
connected or disconnected from the oven and
each having an independent exhaust device
as J J'. - - .

"7, In combination with a closed externally-
heated coke-oven, separated gas-mainsI and

I’ having valves as Il H whereby they can be

3 .
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connected or disconnected from the oven and 65

each having an independent exhaust device
as J J', and asteam-conduit opening into the
oven. . | |

3. In combination with a closed externally-

‘heated coke-oven, separate aas-maing I and

I' having valves as H H whereby they can be
connected or disconnected from the oven and
each having an independent exhaust device
as J J' and steam and oil. conduits opening
into the oven. |

70

75

" 9. The combination with a bank orplurality

of elosed exteriorly-heated coke-ovens, of sep-
arated gas-mains I and I’ communjcating with
said ovens, said gas-mains having valves H'
H’, whereby ahy oven can be connected or

86

disconnected.from either main, each of the

mains having an exhaust device, as J J'.

10. The combination with a bank or plu-

rality of closed exteriorly-heated coke-ovens,

of separated gas-mains I and I' communjcat-

85

ing with said ovens, said gas-mains having

valves H' ', whereby any oven can be con-

nected ordisconnected from either main, each
of the mains having an exhaust device, as J
J' and a steam-conduitopening into-it. =~

11. The combination of a bankor plurality

of closed exteriorly-heated coke-ovens, of sep-.

arated gas-mains I and I’ communjeating with
said ovens, said gas-mains having valves I

_H’, whereby any oven can be counected or

disconnected from either main; each of the
mains having an exhaust device; as J J' and
steam and oil conduits opening into it.
o - F. W. C. SCHNIEWIND.

~ Yitnesses: _ -

- CHAS. F. MYERS,

D. STEWART. |
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Disclaimer in Letters Patent No. 627,599

DISCLAIMER.

627,695.— Frederic W. C. Schnicwind, Pittsburg, Pa. IMPROVEMENT IN COKE-OVENS AND
MerHop OF OPERATING Same. Patent dated June 27, 1899. Disclaimer filed
November 6, 1901, by the assignee. The Uniled Coke and Gas Company, of Charles-
town, W. Va., and Philadelphia, Pa., a corporation of West Virginia.

Enters its disclaimer— | |

“To such parts of the thing patented as are especially pointed out and referred to
in the first, third, and fourth claims of said Letters Patent, constituting the subject-
matter of said claims, which are in the following words, to wit:

1. The method of manufacturing coke and of likewise recovering separately, as
auxiliary products, gases, differing in richness, driven.off from the body of the coking-
coal, which consists in inclosing successive charges, one at a time, in a closed oven,

‘subjecting each successive charge to a coking heat applied from without purely by
| conduction through the walls of the oven and to all parts of the charge and distilling
‘off thereby the volatile hydrocarbon gases, fractionally separating said gases by draw-
ing off and collacting those generated at different stages of the coking of the charge

into separate receptacles and thereby preventing the adulteration of the richer by the

poorer gases and finally drawing the coked charge from the oven preparatory to
recharging the same. |

3. The method of manufacturing coke and of likewise recovering as an auxiliary

| product gases driven off from the body of the coking-coal which consists 1n inclosing

a coal charge within a closed oven, subjecting it to a coking heat by conduction
through the walls of the oven from without and distilling off thereby the volatile
hydrocarbon gases, then when the coal is substantially coked quenching the igneous
coke in the oven, cooling the walls of said oven and producing a further gas generation
by injecting steam into the closed oven, then withdrawing the quenched coke, recharg-

ing the cooled oven with a fresh body of coking-coal and continuing the treatment as
abOVB. | . \

+

‘““4. The method of manufacturing coke and of likewise recovering-as an-auxiliary
product gases driven off from the body of the coking-coal which consists in inclosing a
coal charge within a closed oven, subjecting it to a coking heat by conduction through
the walls of the oven from without and distilling off thereby the volatile hydrocarbon
gases, then when the coal is substantially coked quenching the igneous coke inthe
oven, cooling the walls of said oven and producing a further gas generation by injecting
steam and hydrocarbon oil into the closed oven, then withdrawing the quenched coke,
recharging the cooled oven with a fresh body of coking-coal and continuing the treat-

| ment as above.”—[ Official Gazette, November 12, 1901.]
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