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UNITED STATES

PateEnt OFFICE.

ADAM WEBER, OF NEW YORK, N. Y.

'COKE-OVEN.

SPECIFICATION forming part of Letters Patent No. 407,879, dated July 30, 1889

A_ppheetlen filed September 25, 1888, Serial No. 286, 332

To all whonv it mau concern..

Be it known that I, ADAM WEBER, a citi-
zen of the United Statee and a rebldent of
New York city, in the eounty of New York
and State of New York, have invented cer-
tain new and useful Improvements in Coke-

Ovens, of which the following is a specifica-
tiomn, |

1T'his invention has reference fo certainim-

provements in the construction of coke-ovens
In which the system known as the “regener-
ative ” system or prineiple is carried out for
heating the coking-chamber and eokmn the
coal therem

In this invention the combustible gases
generated during the coking process are util-
176(1 by cenduc’rmﬂ them Thlouﬂ‘h heating-
flues to the combustlon chamber and burmne*

~ them mingled with heated air, so as to pro-
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“instance by fi

duce a, hlﬂ‘h temperature for cerrying on the
coking operetlon thus effecting a consider-
able saving in the consumption of fuel by the
more perfeet utilization of the combustible
gases given off by the coal. By myinvention
T also colleet all the by-products of the cok-
Ing process. |

The Invention consists of a coke-oven the
coking-chamberof which is heated in the first
re in a furnace under the oven.
thereafter is continued by the

The heating -

.combustlon of the combustible gases distilled

from the coal being coked, mmed with heated

alr,in acombuetlon ehambel belowthecoking-
eha,mbel sald gases and air being eondueted

to the eembustlon chamber ﬂlIOHDh fiues lo-
cated in the side walls of the fumm(,e and
through a primary and second series of air-
flues, 01‘:‘ which the formerislocated below the
'Dl"ELte of the fire-place, while the latter is lo-
cated sidewise of the uppermost gas-heating
flues. The air-heating flues are heated by
means of smoke-flues loceted between the two
series of air-heating flues and connected by
vertical flues in the rear wall of the oven with
the mantel-fine formed by a space between
the coking-chamberand the mantel surround-
Ing the same. The side walls of the coking-

ehmnbel and mantel are connected by dove-

tailed brace-blocks and by lateral plates con-
necting the skew-backs of the coking-cham-
ber and mantel, said plates having openings

(No model.)

and dampers a-t. the front and rear ends for

regulating the flow of the gases at the sides
and top of the mantel-flue. |

In the accompanying drawings, Iigure 1

represents a front elevation of my improved
regenerative coke-oven, showing a range or
group of ovens arranged side by side, partly
in section, which is taken through the hy-
draulic main at the top of the ovens. Fig. 2
18 a vertical transverse section of a range or
group of ovenson line x x, Kig. 3. Fig. 3 rep-
resents horizontal sections of a group or bat-
tery of six ovens, each section being taken on
a different plane, respectively,on lines " o', &
a, o bt ot 1 ), and «f b of Tig. 2. Figs. 4
and 5 show four vertical longitudinal sections
of the ovens on four dif erent verti'c,aI plenee
1'eSpeetwely on the lines y" v/, y* 14y and
y* yh Kig. 2; and Figs. 6 to 12 are dctcul per-
epeeuve views of di fferent shapes of flue-
blocks employed in the construction of my
coke-oven.

The same letters of reference mdwafe cor-

responding parts in all figures.

Referring to the drawings,” A represents
the coking-chamber, which forms the central

made in the nature of a retori of blocks or

tiles of fire-brick, and provided with an arched
‘dome also formed of fir

e-brick blocks or tiles.
It 18 not essential that the dome should be
arched, however. 1t may be flat. The coking-
chamber A is preferably charged from the top

of the oven by a supply-chemlel a, formed of

a fire-brick lube which 1s hermetleall} closed
by a cover a’, which is formed of a ring-
shaped iron fmme lined with ﬁl‘e-brick,and
1t may be tightly closed by a bar and fasten-
ing-screws. The material to be coked is con-
veyed to the supply-channel ¢ in cars which

move on tracks located on the top of the-

ovens, as shown 1n Figs. 4 and 5. When the
coking-chamber A is charged, the channel @
1s closed by the cover a’, and the same is then
securely fastened.

The coking-chamber A is surrounded at

the sides and top by the mantel A’, the top
of which is arched like the top of the coking-
chamber.
A are supported by angle-blocks A" which
are placed at some distance from each other,

part of my 1mp10v'ed coke-oven and which is

The corners of the coking-chamber
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SO as to form channels that connect the com-
bustion-chamber B, which is located centrally
below the coking-chamber, with the mantel-

flue formed between the walls of the coking-
chamber A and mantel A’.

The side walls
of the coking-chamber A are connected with
the side walls of the mantel A’ by dovetailed

“brace-blocks a® a®, as shown clearly in Fig. 2

and 1n side view in Kigs. 3 and 4. The com-
bustible gases which are generated by the

- coking operation are condueted from the cok-

ing-chamber through a goose-neck pipe a* to

~-a hydranlic main M, which i1s supported on

s

20

the top of the oven and connected to a suit-
able gas-holder. (Not shown in the draw-
ings.) In the hydraulic main the tar, ammo-
maoal and other products of dmtﬂl&twn are
eolleeted and conducted from the same to a

suitable reservoir, from which they are re-
moved for fl]lﬂlel treatment in the usual

manner.
The combustion- ehambel B extend% to the

~entire depth of the oven, while the fire-place

~1in the fire-places B” until a suf
of the combustible gases have been collected

30
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B’ of the same 'extendg to about. half its
length. For starting the coking operation
the oven 18 heated Wlth coal or col{e burned
icient quantity

from the eokmﬂ‘-cha,mbers of the different
ovens in the gas—holder so as to permit the
continuation of the coking operation by the
direct supply of said gases. These gases are
conducted from the gas-holder by a gas-main
G, and from the same by branch pipes G’ to
the lowermost flue of a series of horizontal

flues D, which are arranged in the side walls

of the combustion-chamber B. .
The flues D are connected alternately at

the rear and front, the uppermost flue D be-

ing formed of flue-blocks D’ D’, (shown in

- Tig.10,) which are provided with lateral chan-

55
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~ a projection therefrom, as preferred.

,nels d d, that open into the upper part of the

combustion - chamber and supply the com-
bustible gases. to the same. The gases are
heated up in their passage thlomh the flues
D and are mingled in the oombus’rlon cham-
ber with hlﬂ'hly-heated air that is supplied

~through a series of air-heating flues located

sidewise of the uppermost gas-heating flue D
at each side of the combustion-chamber. The

products of combustion pass between the

blocks A® and through the mantel-flue around

the side walls of the coking - chamber and
are drawn by means of flue-openings ¢’ in the |

lateral plates ¢, which connect the skew-backs
of the eokmn-chamber and mantel-arch, and
which are opened more or less by Slldll’lﬂ
dampers ¢* toward the front and rear wall of
the oven and conducted over {the arched top
of the coking-chamber A to descending flues
E, located in the par tition-wall of the battery
of ovens, as shown in Fig.5. The innermost
damper can be operated bv the introduction
of-a rod having a rw*ht—annle bend atits end,
which engages with 1 recesses in the damper or
_ When
once adjusted orregulated, it 1s not necessary

chamber.

| tort.

407,879

to again move these dampers.
flues E are connected with horizontal flues
E’, which are arranged sidewise of the gas-

The vertical

70

heatmﬂ* flues D cmd provided at their con-- |

1]e@ted front ends with sliding dampers €’
The lower flues B’ communicate at their rear

ends with vertical flues E?in line with the

descending flues K, which terminate in an

arched chan nel or ta,lz:c off flue E°, connected

with the chimney, of sufficient hewht to pro- .

duce the required degree of draft for the
proper working of the oven. The flues E’E’

are located betvs een theside walls of the com-

bustion-chamber and the main partition-walls
of the ovens, and serve for the purpose of
heating up the air that is drawn in for the
purpose of combustion through two series of
air-heating flues, the lower or primary series of
flues, which 1s located below the level of the
grate of the fire-place B’, while the second

series of air- ﬂues 1S located above the smoke- _-

flues E” E’. The lower or primary air-heat-
ing flues F take in the air at the front of the
oven and emit it through lateral chanmnels f
to the space below the crlate so a8 to supply
heated air to the fuel on Lhe orate for pro-

ducmo the more: pelfee‘o combu&twn of the-

same.
The upper or second series of ﬁue% EF’ com-
municates by top channels f/ in that flue

nhearest to the combustion - chamber _.with a
*in the angle-blocks A=,

transverse channel f
that support the corner-blocks of the coking-
The flue-blocks with the channels
f’ are shown in Figs. 6,7, and 8. The trans-
verse bottom channels 1 of the a,nfrle-bloekc,

8o
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A? are made with inclined sides for the pur-

pose of facilitating the cleaning of the same
by means of a secraper, which is introduced

through an opening f° in the front wall of

the oven. (Indicated atthe right-hand side of

Fig.4.) The heated air passes from the chan-

nels 72 into the channels which lead from the

105
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combustion-chamber B to the mantel-flue sur- _

rounding the coking-chamber, and mingles
with the oases of combustion supplied by the

to produce the perfect combustion of all the

gases and keep the outer surface of the cok-
ing-chamber enveloped by a sheet of flame,
50 as to subject the coal in the coking-cham-

ber to a high temperature and {Jonvelt it
quickly into eOk:e

In place of arranging the eduction-chan-
nels for the heated : alr Cat the top of the in-
nermost air-flue F’ and in the angle-blocks
A? they can” be arranged in lateral flue-
bloehs 2 located above the uppérmost gas-
heating flue D, as shown in Fig. 12. By

eduction- (‘hELIlI]GlS o d of the flues D D, so as

T15
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using the fue-blocks F? the combustion of
the gases takes placein the combustion-cham-

ber dn ectly below the central part of the re-
With either arrangement of the eduec-

f1on - channals the materml in the coking-.
chamber is subjected to a high temper &tme
by the combustion of the heated cgases and

the heated air supplied to and mmﬂ“led with

130
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the same. The former arrangement is to be

preferred when the highest temperatureis de-

sired to be supplied to the side walls of the
coking-chamber, while the latter is preferred
when the highest temperature is to be ap-
plied to the bottom of the coking-chamber.
'When the combustible gases are supplied,
the fire in the fire- plaee may be discontinued
and the lower series of air-flues closed. When
the coking operation is completed, the coke

isremoved from the coking-chamber through

an opening in the front wall of the oven,
which opening is closed like the front open-
ings of the fire-place and ::Lsh-plt by tightly-
elosmﬂ iron doors lined with fire-bricks,which
doors are closed by means of bars and elamp-
ing-serews, as customary in coke- ovens and
b&S-bPIlCheS -

The operation of the furnace is as follows:
The retorts are charged with the required

- quantity of coal, coal-dust, or other material

40

45
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to be coked and the fire then started in the
fire-place, so as to start the coking process.
The gases generated in the coking-chamber
are condueted through the hydmuhe main to
the gas-holder, and, after the separation of
the b}?-—pl oduet from ‘the same, to the gas main,
connecting - pipes, and gas-—he&ting flues lo-

cated in the side walls of the combustion-

chamber into the latter. They are mingled
in the combustion-chamber with the heated
alr supplied by the eduction-channels of the
upper series of air-heating flues. As soon as
the ovens can be supplied with the gases ob-
tained from the distillation of the coal in the
coking-chamber the
be discontinued.

The products of combus-

tion are conducted through the mantel-flues

and descending rear smoke-flues to the hori-
zontal smoke-flues between the lower and up-
per series of air-heating flues and from the
same through shorter descending flues to the
take-off flue and the chimney. The smoke-
flues serve for heating the rear walls of the
coking-chamber, as well as for heating the
alr-flues and the
walls of the combustion-chamber, so that the
regenerative principle on which myimproved
coke-oven 1s based is well carried out.

T'he coke-oven can be run at a considerable

saving of fuel,owing to the more perfect com-
bustion of the heated combustible
the heated air. DBesides economy in fuel, the
tar and ammonical and other pmduets are
obtained as valuable by-products.

Owing bo the more complete, uniform,

speedy, and economical coking operation of -

my coking-furnace as compared to others
known to me, and also because of the avoiding
of loss incident to other apparatus, but pre-

vented by me, I am enabled not only to get

better and more results of the distillation in
by-products, but also the coke produced by
my improved furnace is better than that of
other apparatus per equal grade of coal.
Certain features of my invention herein-

above described are not claimed in this case.

fire 1n the fire-place may

gas-flues located in the side

gases with

I do not abandon the same, however, because
under a ruling of the Commissioner of Pat-
ents made herein. I have described and
claimed the same 1n another application for
Letters Patent filed by me on the 26th day ot
February, 1589, derial No. 301,196.

Having thus described my mvelluon, Iclaim
asnew an d desiretosecure by Letters Patent—

1. The ecombination of a coking-chamber, a
combustion-chamber provided with a grate,
each side wall of the combustion-chamber
having separate series of horizontal gas-heat-
ing flues, gas-supply pipes connecting with
the front end of the lowermost gas-heating
flue, and lateral channels connecting the up-
permost gas-heating flues with the combus-
tion-chamber, and means for supplying air to
the combustion- chambm, substantially as set
fmth

2. The combination of a cokulg-ehamber, a

combustion-chamber provided with a grate,

each side wall of the combustion-chamber
having separate series of gas-heating flues
connected with a source of gas-supply and

smoke-flues arranged side by side, a mantel

having a flue therein extending around the

coking-chamber, a rear wall for the oven pro-

vided with descending flues, and a chimney

connecting with the smoke-flues, substan-

tially as set forth.

3. T'he combination of a coking- chfbmbel,a,
combustion-chamber provided W1th a grate
the side walls whereof are provided with Tas-

heating flues and air-heating flues located side

0

.70

30 -
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95
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by side, and gas-supply pipes connecting with -

the lowermost gas-heating flues, the upper-
most ones being provided with lateral edue-
tion-channels connecting ~with .the combus-
tion-chamber, said air-heating flues having
also eduction-channels communicating with

the combustion-chamber, Subst&nmally as set
forth.

4. The combination, with a coking-cham-
ber, of a combustion-chamber located below

the coking-chamber, each side wall whereof
is provided with a series of gas-heating fiues

105
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and a series of air-heating flues located side

by side therein, gas-supply pipes connecting
with the lowermost gas-heating flues, the up-
permost gas-heating flues having lateral educ-
tion-channels connecting with the combus-
tion-chamber, said air-heating flues being also

provided with eduction-channels communi-
cating with the combustion-chamber, a man-

tel surrounding .the bottom, sides, and top
walls of the retort, having a flue therein, sub-
stantially as set forth, a rear wall for the oven
having a descending flue therein, partition-
walls between the several ovens having hori-
zontal smoke-flues for the produets of COM-

bustion and air-heating flues above them, and

a chimney connecting “with the smoke-flues,
substantially as set for'th

5. The combination, with a coking-cham-
ber, of a eonﬂmstmn-ehmnber loeebted below
the. coking-chamber, each side wall whereof
is provided with a series of cas-heating flues,

I1§

125
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the lowermost ones whereof connect with o oas-

- supply pipes and the uppermost ones whore-

~of are provided with lateral eduction-chan-
nels connecting with the combustion-cham-
ber the walls of the combustion-chamber be- -

ing also provided with a primary series of

alr-heating flues located sidewise of and be-

low the gas-heating flues, and provided with

- lateral eduction - channels communicating

10

~series of air-heating flues located sidewise of |

with the spacé below the grate of the fire,
sald walls being also provided with a second

the uppermost gas-heating flues and provided
with eduection-channels connecting with the

407,879

combustmn—chamber, said walls also having

smoke-flues located between the primary and-

second series of air-flues, a mantel having a
flue surrounding the eokmu -chamber, a rear
wall to the oven having deqeendm smoke-
flues, and a- chimney connected with the
smoke flues, substantially as set forth.

Signed at New York, in the county of New
York and State of New York, this 17th day
of Septembel" A. D. 1888. |
ADAM VVB.BFR
Witnesses:

 PHILLIPS ABBOTT,

WiILLIAM ECK.
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