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Fo all i MMU GONCOTN !

Preow, o sub-
elgia ns, r osiding at
n the usupty of New York
ew York, have invented cer-
Fuseful Improve ments in Oven-
temns, of v*luch the following is
a spe01ﬁca+10n

Liy presont invention relates to improve-
s in heating arrangements for ovens or
amo" ""CGUL“”I?S in v*lnch materials fo be
heated ave )hceu, such as coke ovens, kilns
or the like, and T)ditl(‘ﬂ“‘"h’ to 1mplow-
ments in the arrangements disclosed in my
prior Patent Mo. 1,206,023, granted ojun\,
10, 1919,

One of the objects of my. present inven-
tion is to provide n heating system of the
continuous recuperating type which will be
highly ofnmené, pariicularvly in connection
with the heat mterchznge between the in-
coming oir and the vm(s}mno waste gases.

A sbject of my invention is to pro-
vide an arrangement by which the air sup-
>lied to the various Leatln“ chambers in a
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seb of ovens will be uniform Iy heated, so
that therve will be sub t ntially no inequ ality

£
mm the temperature of the air supplied to
the s“ve "al be‘mno chambers.

Vit
1"1%.&1011 COYISISUS of the novel rmn%mem
of parts herein described and Domwd out in
Lh“ appended claims,

Tn the drawings, Figure 1 1is a vertical sec-
tion of a portlon of a set of ovens embody-
ing my mventlon the pertlon of Fig. 1 to
the loft of being taker on the
line A—A of Fig. 2, and the ] portion to the
aht of the nne a-—-g being taken on the
line JJ——B of Fig. 2; Fig. 2 is a vertical sec-

tion talken on the Lne 99 of Tig. 1; Fig.

3 is a sect 1on taken on the line 3—3 of Jdlo
2 looking from below; Fig. 4 is a detail.

The corresponding part% are referved to
both in the s‘oﬁmﬁmtlon and in the drawings
Ly similar reference (‘h wracters
In the 111115 trative form of my invention,
10 is one of the ovens which may be chas '”efl
from openings above, in the usual manner.
Adjace n’c the walls of the oven 10 are a
series of combustion chambers 11, each pro-
vided with a burner 12 conmected to any
snitable source of supply of fuel, which in
this instance is gas.
mterpoqed beLween the combustion cham.
s 11 ave alr ducts 13 communicating at

Specification of Le bi@* s Patent.

natse Vel‘ul(‘i‘u} dUCLC‘ of

h these a nd other objects in view, my:

$20. . Serial Mo
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the top with the combustion chambers 11

adiacent the burners 1 bc ain.
Beneath the floor of the oven 10 is & hori-
zontal doct 14 communicating with the com-
bustion chambers 117 ﬂrm'oh the ducts 15,
to receive the waste gases from the combus-
tion chambers,

Extending horizontally beneath the sevie
of combusti on Cﬂ&ﬂ]b\flﬁ and vertical
ducts 13 are “?‘L/O“mu ni" duc»:s
which the lower end of es
series of air ﬂums 13 commu
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Benocath the ducts 14 and 18
ous recuperator made up of a sories of
cal fhl(ls of relatively Cmﬂh (31‘OSS secti

Lm(‘ ¢tl 1

dll(‘,}fw‘ r commﬂni(*
ommunwmuﬁ
16 by fmhmw uv'fs O a
commu mcntmo th}’mh dle
the ve

o

connected to the waste gas horizontal
14, the durts 22 communicating divect
the ducts 14, and the ducts ;‘3

ing throuwn the oblique duc 24?

ducts 25 commumca‘;mo Juo h the o

ducts 28.

~ Similarly, the lower end of the vertical
ducts of the refuoemtor. which are con-
nected to the horizontal air ducw 16, are
also connected to hon?onmi eir inlet ducts
28, and the lower ends of the waste pas
ducts of ths 1ec11p°r“=f‘", which are con-

nected to the horizontal waste gas ducts 14,
are connected to the horizontal waste gas
ducts 27. ,

Drefemoiy ¥ make up the vertical ducts
of the recuperator by means of a
brlck 30, a detail of which is shown
4. As shown, this brick is substantial
shaped with a recess 21 at one end adapted
to have fitted into it the opposite end of
one of the bricks 80. I Proferably, the b r-’z{
is grooved, as at 22. to Teceive a correspond-
ing LOD"HG on the be

wiom of the ﬂfmt ad-
jacent brick nq anm*'n

e

.

best in Fig. 8, with
this one form of hrick I am enablad to build
up a series of vertical ducts which are inter-
*O(keﬂ so as to provide a substantinl sup-
port for the oven structure ahove. T’rofer-
ably, the whole structure for the recupera-
tor is made 1ndependent i" *hc side walls of
the kiln so as to permit expansion and con-
traction without injury to the supporting
structure.

In operation, air is supplied through the
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ducts 28 to the vertical ducts 17, 18 and 19
of the recuperator, the walls of which are
heated by the waste gases coming from the
cornbustion chamber 11 in the manner here-
inafter described. The heated air passes to
the horizontal ducts 16 by which 1t is dis-
tributed to the several vertical air ducts 13
between the respective combustion chambers,
and from thence the air passes into the com-
bustion chamber adjacent the burners. The
burnt gases pass downward in the combus-
tion chambers 11 through the ducts 15 nto
the horizontal ducts 14, by which it is dis-
tributed to the several vertical, waste gas
ducts 22, 23 and 25 of the recuperator and
from thence to the horizontal waste gas ducts
97. As the heated gases pass through there-
cuperator, the walls thereof are heated and
this heat is transmitted to the air passing
upwardly in the corresponding air ducts.
As will be seen by an inspection, particu-
larly of Fig. 1, by my present arrangement
1 provide a means by which a multiple ef-
fect may be obtained from the gascs passing
through the recuperator, these gases being
sub-divided in their passage, so that to_ a
maximum degree the incoming air and the
outgoing gases are brought substantially
side by side, o that the heat from the one
may be more readily transmitted to_the
other. By my arrangement of ducts I have

~also provided a means by which the incom-

ing air supplied to any combustion chamber
receives. its heat, not only from the imme-
diate combustion chamber with which such
air duct codperates, but also from combus-
tion chambers of adjacent ovens. The heat-
ing of the air is thereby equalized so that
substantially uniform conditions will pre-

yail throughout a given set of ovens. Move-

over, by supplying the air from the recu-
perator to the horizontal air ducts, there 184
further equalization of the supply of heated
air to the several combustion chambers.

I claim: . , :

1. A horizontal oven, a series of vertical
combustion chambers adjacent the side wall
of the oven, a burner at the upper end of
each combustion chamber, a series of verti-
cal air ducts adjacent the side wall of the
oven, each air duct being located between a

1,384,149

pair of the combustion chambers and com-
municating with the upper end of one of the
combustion chambers, a horizontal waste gas
flue extending beneath the floor of the oven
and communicating with the lower ends
of the combustion chambers, a horizontal
air duct beneath the lower ends of. the
combustion chambers and communicating
with the lower ends of the vertical air
ducts, and a recuperator located beneath
said horizontal flues, and comprising a
plurality of vertical ducts, each relatively
high and narrow in cross seetion, a plu-
rality of alternate ducts of said recuper-
ator crosswise of the axis of the oven be-
ing connected to said horizontal air duct
and the remaining ducts of said recuperator
being connected to said horizontal ‘waste gas
flue. ‘ :
2. A plurality of horizontal ovens spaced
apart, a series of vertical combustion cham-
bers between each pair of ovens, a burner
at the upper end of each combustion cham-
ber, a series of vertical air ducts between
each pair of ovens, each air duct being lo-
cated between a pair of the combustion
chambers, and communicating with the up-
per end of one of said chambers, a plurality
of horizontal waste gas flues and a plurality
of horizontal air ducts beneath the level of

“the floors of the ovens, each horizomtal waste

gas flue being located between a pair of hori-
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zontal air ducts, and communicating with -

the lower ends of one series of combustion

chambers, the lower ends of the correspond-
ing series of vertical air ducts commnunicat-
ing with the adjacent horizontal aiy duct,

_and a recuperator located beneath said hovi-

zontal ducts and flues comprising a plurality
of vertical ducts, each relatively high and
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narrow in cross section, there being at least -

four times as many of such duets in a plane.

at right angles to the axes of the ovens as
there are ovens, a plurality of alternate

ducts of said recuperator - crosswise of the.

axes of the ovens being connected to each of
said horizontal waste gas flues and a plu-
rality of the remaining ducts being connect-
ed to each of said horizontal air ducts.
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