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To all whom it My CONCern:
Be it known that I, FRANGOIS CARVES, &

citizen of France, residing at Saint-Iitienne,

department dela Loire, France, have invented
new and useful Improvements in Coke-Ovens
and A pparatus Employedin Connection There-
with, (for which provisional protection has

" been obtained in Great Britain, No. 554, dated

I1C

15

20

25

30

'35

February 1, 1883,) of which the following 1sa
specification.

My invention relates to an improved con-

struction and arrangement of coke-ovens and
apparatus connected therewith, whereby the
coking of the coal is more completely and eco-

nomically effected than in coke-ovens of ordi- |
nary construction, while the tar, ammoniacal

and other products of the distillation ofthe coal
areseparated from the combustible gases oiven
off, and are collected in a condition which ren-

ders them available for use.

Tn an application of equal date herewith 1
have described a construction of coke-ovens
heated by an external fire the combustion
sases from which are led, first, through flues
beneath the bottom of the coking-chamber,
and then through aseries of zigzag flues formed
in the side walls of the chamber, 8o as to ufil-
ize to a great extent the heat of the combus-

tion gases in imparting it to the bottom and

side walls of the coking-chamber.

The main feature of my present invention

consists in still further utilizing the heat ot
such combustion gases, in causing them on their
way to the chimney to impart a great part of
their remaining heat to the air- and gas sup-
ply for combustion in the farnace or flues of

~the ovens, or to air-supply alone, while a still

40

45

50

further portion of the heat may, if desired, be
utilized by causing the gases before escaping
up the chimney to heat retorts for the manu-

facture of gas, steam - boilers, puddling - fur-

naces,ovens, or furnaces for ceramic ware, for
the manufacture of glass, and the like.
 Figures 1 to 5 of the accompanying draw-
ings show one arrangementof aseries of coke-
ovens and apparatus for carrying out my said

invention. Fig. 1 shows a longitudinal sec-

tion through a coking-chamber and cross-
section through the external air and smoke-

flues on line 1 1, Fig. 8. Fig. 2 shows a lon-;

gitudinal section through the partition-wal

i of the coking-chamber on line 2 2, Fig. 3.

Fig. 3 shows a part plan and part ‘sectional
plan of the coking-chambers and fiues, and
Fig. 4 shows a part front elevation and part 55
cross-section of the coking-chambers, and Hig.
5 shows a sectional plan to a smaller scale of
the external smoke-flues and air-heating flues.
The coking-chambers A A, which, in order
to effectthe coking process inthe most advan- 6o
tageous manner, are made of small width, (from
eighteen to twenty inches by preference,) have
below their floors a fire-place, B, with flue C,
1eading thence under the floor of the coking-
chamber to the opposite end, where it passes 65
laterally into the fiue C' in the side wall of the
chamber,which flue first ascends to the upper
part of the wall and then descendsin a 71g7ag
direction, as shown at Fig. 2, so as to cause
the combustion gases passing through thesame 70

| to effect the heating of the coking-chamber In

the most uniform manner, as described 1n my

aforesaid application for Letters Patent. .
From the lower part of the flue C' the gases

pass down the inclined flue C* into the exter- 7s

nal smoke-flues, G C'. These two flues, aswill

be seen from the plan, Fig. b, extend along
the whole range of coke-chambers, each flue

being closed at one end and communicating

with a chimney, D D', at the other end. - 80
The flues O of the ovens communicate alter- -

nately with the flues C* C', as shown, so that

the combustion gases of one half of the range

of ovens are discharged into the flue C* and

those of the other half into C, and it will be 85

observed that the flow of such gases toward the

chimneys D D’ will take place in contrary di-
rections in the two flues. An air-fiue, L, ex-

- tends, first, along the outer side of the flue

C*, then passes at E along between the two go .
flues, and again returning passes at E*along the
other side of the flue ¢°. From this part of
theair-flue branches I pass off to each coking-
chamber and extend beneath the flue C tothe
fire-place B, with which they communicate g;
through openings E* E°. Thusit will be seen
that atmospheric air entering the flue ¥ at I’
passes along.the same in contact with the hof
wall of the flue C* and through I',where it 1S
in contact with the hot walls of both C*and roo
%, and, lastly, through B, where 1t comes in

| contact with the other wall of 7, and finally =
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it passes in a highly-heated condition through | of having separate air-supply and smoke flues,

- the branch flues E? to the fire-places of the sev- |

10

- 1n the most effective manner,

15
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60

65

eral ovens, in order there to enter into com-
bustion with the solid or gaseous fuel em-
ployed. - |

It will be seen thatin E the air flows in the
contrary direction to the current of the com-
bustion gases in C*, and also in F it flows in
the contrary direction to that of the gases in
(’, so that the coldest air in each case comes
in contact with the cooler
flues, and thus the heat istaken up by the air
‘When gaseous
fuel is employed for heating the ovens, the hot
alr is made to enter the fire-place through the
opening I’ in close proximity to theinlet-noz-
zle I for combustible gas supplied through the
pipe ¥'. If, on the other hand, solid fuel be
used, the air enters at I* below the fire-grate,
or both at E*and at E°. The hot-air flue is
also by preference extended up in the front
wall of the oven, as indicated at E’, in order
to communicate at II° with the uppermost part

of the flue C, so that a portion of the hot air |

entering there may effect the combustion of
any unconsumed combustible gases that may
have passed away from the fire-place. The
combustible gaseous constituents distilled off
from the coking-chambers escape through the
flue G, and are led through suitable pipes or
hydraulic mains to any suitable known appa-
ratus for condensing the tar and removing
from the gas other condensable and useful con-
stituents, and the gas, after such purification,

is then by preference utilized in whole or in

part as fuel for heating the coke-ovens, for
which purpose it may either be led directly to
the fire-place B through the pipe F¥ and nozzle
¥, or it may also be previously heated by first
passing it through a pipe or flue situated with-
In or-in close contiguity to the smoke-flues C*
C’. As, however, the quantity of gas con-
sumed 1s small in proportion to the air-supply,
the advantage gained in heating it is in most
cases not sufficiently great to justify the addi-
tional expenditure for pipesand apparatus for
heating it. o |

As shown at Fig. 5, the combustion gases |

may, before escaping up the chimneys D D,
be made to pass through the flues H of steam-
boilers or of ovens or kilns, in order still fur-

ther to utilize the heat contained in such gases.

Fig. 6 shows a sectional plan of another
modification,in which there is only one exter-
nal smoke-flue, C°, into which the flues of all
the ovens open, and on each side of which is

an alr-flue, It &, so arranged that the exter-

nal alr entering at E° first passes along B in
the contrary direction to the current of the
combustion gases in C°,and then passes through
the branches E’ to the furnace of each coking-
chamber. Asinthe previousarrangement, the
combustion gases may be led through the flues
H of a boiler,&c.,before escaping up the chim-
ney D. | |
According to another modification, instead

part of the smoke- |

as in the previous arrangements, the same
flues are made to serve alternately for taking
up the heat from the eombustion gases and im-
parting such heat to the air-supply, the flues
béing thus made to serve as ‘‘ regenerators’’
of well-known construetion. Fig. 7 shows a
sectional plan of such an arrangement.
smoke-flues C’ of the ovens all open into the
flue K, while the air-flues E® leading to the
fire-places all open into the flue I. Both the
flues T and K are made to communicate at X
by means of reversing-valves of known con-

struction alternately with the regenerator-flues
L M. 'These flues extend first from the end X

to the opposite end of the range of ovens and

then return again, and are at’Y provided with
reversing-valves of known construction, where-
by they are made alternately to communicate
with the chimney D and with the outer air.
The reversing-valves at X and Y are connect-
ed and are worked simultaneously, so that
when those at 'Y are moved into position for
admitting air into M and for allowing the pro-
ducts of combustion to pass from L to the
chimney, those at X are brought into position
for making the air-flue I communicate with M

and the smoke-flue K communicate with L,

while when the valves are reversed the above
communications arealso reversed. Assuming
the communications to be established as first
described, then the combustion gases will pass
from K through L I, giving off their heat to
the surfaces of these flues, which surfaces are
by preference made of considerable extent
either by forming tortuous passages in the
flues or by providing these with ‘¢ filling,?’
such as is ordinarily used in furnace-regener-
ators. At the same time atmospheric air will
enterthe flue M M at Y,and in passing along the
same will take up the heat that has been pre-
viously given off to its surfaces by the passage
of the combustion gases, these surfaces being
increased by filling or tortuous passages, as
in L. On the reversal of the valves the com-
bustion gases will escape throngh M M and
the air will enter through L L. |

Figs. 8 to 11 show another modification, in
which the heating of the air, instead of being

The

75

S0

go.

95

100

105

110

effected in flues external tothe ovens, iseffected

1n flues extending beneath the bed of the oven,
arranged In close contiguity to other flues,
through which the combustion gases are made
to pass before escaping into the outer flue.
IKig. 8 shows a vertical section through' a cok-
Ing-chamber and the flues beneath the same.
Fig. 9 shows a vertical section through the
flues in the partition-walls. Fig. 10 shows a
cross section through two coking-chambers

and their flues, and Fig. 11 shows a sectional

plan taken at different levels through thesev-
eral flues. The combustion gases pass, as in
the first described arrangement, from the flue
C beneath the floor of the coking-chamber to
the top of the zigzag flue €, in the partition-
wall, and thence into a lower flue, C?, from

I120

125

130
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which they pass at C*into aflue, C*, and thence | ejectors, and similar apparatus for accelerat-

into the external flue, C°. -

Between the flues C, ¢?, %, and C' is ar-
ranged a flue, E E, which is consequently
heated on all four sides by the combustion
gases, and into which the external air enters
at B2, and after passing along the lower part,
E, returns through the upper part, H, and
issues in a heated state through the openings
B and E*into the fire-places, and, 1f neces-
sary, into the smoke-flue, as previously de-
scribed.

It is found that with the several above-de-
seribed improved constructions of ovens, spe-
cial fires in grates, such as are required inthe
arrangement described in my other applica-
tion, are nolonger necessary, and consequently
not only is the fuel saved, but the attention
heretofore required of special stokers or at-
tendants and the consequent expense is much
reduced. | |

I am aware that it has already been pro-
posed to heat the air-supply by leading 1%
through flues under the bed of the oven, soas
to take up heat from the oven itself, but 1t 13
found very objectionable to abstract any heat
whatever from any part of the oven itself,
and according to my invention I abstract heat
only from such parts of the flues which are
traversed by the products of combustion of
the gases used for heating the ovens. The
reason of the above objection is that it 1s de-
sirable to have as elevated a temperature as

possible in the coking process, and I there-

fore consider it wrong in principle to abstract
through the walls of the oven any heat what-
ever for elevating the temperature of the air
of combustion. On the other hand, the using
of the waste heat of the products of combus-

tion for the temperature of the air required

for the combustion of the gas around the oven
raises the temperature considerably. In cases
when the heat under the sole of the oven
should become too great, I only admit a re-
duced quantity of air at that spot and admib
the remainder of the air necessary for com-
plete combustion at any other convenient
spot—say in the side flues, as described—thus

more equally dividing the heat over the out-
In cases where |

side of the retort or oven.
the draft through the flues is not sufficient, 1
employ fans, exhausts, pumps, Injectors,

|

¢

ing 1it. |

I am aware that in coke-ovens as heretofore
constructed the air-supply has been heated,
but this has generally been done at the ex-
pense of the heat of the coke-oven itself. Ac-
cording to my invention, however, I take up

| the heat either from the smoke-flues entirely

external to the coke-ovens, or when the air-
flue is in the body of the oven I surround 1t
on all sides with flues through which the pro-
ducts of combustion are passing off, so that
the heat is only abstracted from the products

of combustion, and not from the mass of briek-

work.

Having thus described the nature of my in-
vention and the best means I know of carry-
ing the same into practical effect, 1 claim—

1. The coking-chamber having flues C lead-
ing under their floors and flues €' in the side
walls, which ascend to the upper part of the

' wall and then descend in a zigzag direction,

in combination with external smoke-flues, C°
C*, extending
coke-chambers, and the flues E E E, each
flue being closed at one end and communicat-
ing with a chimney at the other end.

35

66

75

along the whole range of the .

9. The combination of the flues C° C, the 8o .

air-flues B B B, the air-flue branches E’, and
the coking-chamber, as and for the purposes
described, whereby the air is made to flow in
a contrary direction to the current of combus-
tion gases. "

3. In combination with a range of coke-
ovens heated by external firing, one or more
external horizontal smoke - flues extending
along the range of ovens with the firing

one or more air-flues arranged alongside of
the said smoke-flues, through which air-flues
the air-supply to the said firing placesis made
to pass, so as to take up the heat given ofi to

the walls of the smoke-flues by the combus- 95

tion gases. |
In testimony whereof I have signed my name

to thisspecification, in the presence of two sub-

scribing witnesses, this 16th day of April, A.

D. 1333. '

FRANCOIS CARVES.

Witnesses: :

JACQUES MAULINT,

RENE SAVOY.

places of which it or they communicate, and go
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