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UNITED STATES PATENT OFFICE.

ALPHONSE BAUDOUIN CHANTRAINE, OF MARCINELLE; BELGIUM.

HEATING APPARATTUS.

1,265,746.

To a1t whom it may concern:

Be it known that I, AzprONSE BaUuDoUIN
CHANTRAINE, a subject of the King of Bel-
gium, residing at 26 Rue de ’Ange, Marci-
nelle, Belgium, honorary mining engineer,
have invented new and useful Improve-

" ments in Heating Apparatus, of which the
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following is a specification. - )

This invention relates to an improved
heating apparatus of the kind in which
gaseous fuel is employed.

-In regenerative furnaces, the flames pass
over or across the material to be heated,
from the inlet to the outlet, in the form of
a stream. There is a considerable difference
in temperatire between the inlet and outlet
sides of the furnace, and consequently, in
order to heat the contents of the furnace
uniformly, the direction of flow of the burn-
ing gases is reversed .at frequent short in-

- tervals of time. This reversal of the flow of
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burning gases results in large variations in
temperature with consequent expansion and
contraction of the vault of the furnace and
of the regenerator brickwork, with the re-
sult that deterioration and disintegration

- of the brickwork soon takes place, and per-

- mits of leakage in the regenerator.

30

. This invention has for some bf its objects
to protect the refractory lining of the fur-
nace from excessive heat: to avoid exces-
sive expansion and contraction of the brick-

. work: to avoid the deposition of carbon or
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soot: to uniformly or otherwise.symmetri-
cally distribute ‘the heat: to control the, dis-
tribution of heat in different zones: to oxi-
dize the fuel gas with a minimum of air or
oxygen admitted through small air ports and
to utilize the heat in an economic manner for
heating auxiliary apparatus such as a re-
cuperator or boiler. Further objects’ will
-transpire in the following description. '
‘This invention comprises, a furnace in
which the fuel gas forms an athermanous
blanket which absorbs the heat radiated by
the hot contents of the furnace and protects
the refractory lining from heat radiations:
means for uniformly symmetrically or oth-
erwise distributing the heat: medns for pro-
ducing a multiplicity of small flames of uni-
form or predetermined temperature imping-
ing upon the material to be heated: a plu-
rality of independently regulatable sections:
means for regulating the amount of heat in
predetermined sections of the combustion
chamber of the furnace: the admission of an

Specification of Letters Patent.
Application filed August 18, 1914. .Serial No. 857,322. .

Patented May 14, 1918.

insufficient quantity of preheated air to oxi-
dize a first portion of the fuel gas in one
section of the furnace and the injection of a
further quantity of air to complete the com-
bustion of a second portion of the fuel gas
in another section of the furnace, and other
features which will be hereinafter described.

Several embodiments of the invention are

indicated in the accompanying drawings in

which — :

Figure 1 is a section partly in elevation of
a vertical type of furnace associated with a
recuperator.

F_Flg. 2 is a section on the line A—B of
ig. 1. . .
_Fig. 8 is a vertical section partly in eleva-

tion of a horizontal type of furnace asso-

ciated with a recuperator. . :

Fig. 4 is a vertical fragmentary section of
a horizontal furnace associated with a steam
generator. | ,

_ Fig. 5 is a vertical fragmentary section of

a muffle furnace, and '

Fig. 6 is a horizontal section of a modifi-
cation. v . - ' :
- Like reference numerals designate like
parts throughout the several figures of the
drawings, and the flow of gas, air and burnt
gases . is indicated by single, . double "and
triple headed arrows, respectively. -

Referring to Figs. 1 and 2 of the. draw-

“ings, 1 designates a lining of brickwork or
other refractory material located within a -

jacket 2, of brickwork, provided with a re-
movable cover 8. The lining is perforated
with a large number of holes 4, uniformly
symmetrically or otherwise distributed and
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establishing communication between the in- .

terior of the furnace and an annular cham-
ber 5. This chamber 1s divided into a num-

ber of independent. sections by means of the
-annular partitions 6 to which sections air is

admitted from the duct 7 through passages

-9 and 10. The admission of air to each indi-

vidual chamber' 5 is controlled by a series of
dampers 11, there being one for each cham-
ber. The fuel gas is admitted at. the top of
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the furnace through the opening 12 after -

assing up the duct 13 formed in the jacket.

105

he fuel gas passes down the interior of the -

furnace in the form of a vertical tubular
cone adjacent the lining and forms a blanket
into which jets' of preheated air are ad-
mitted. - . ‘

When jets of fuel gas are injected into a
furnace, soot or carbon is deposited in con-
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long articles such as gun

19

1

r-a shori time,
411 or choke the gas ports. | TWhen, however,
as in ,hb ‘Ofesent invention, jets of air ars
injected m.a,o the ua“i zas, miniroum
amOLﬂb C‘i aif is reauz‘eg T complete com-
bustion. DNMoreover, the cmnousuma oF -m]
gas when supported by the n;;ectecz air is
pyromety 1caLy hotter than ths combbsuoq
ms*titam. when the same fuel gas is n}ecce@
into air and bumﬂd the rem m@ doss not de-
aosrt soot or carbon at all Again "me*\
£as 3@15 are injected into air, the com nts of
ma furnace when heated, refle adiate
heat on to the furnace lining m&mnt
he@t readily passes through the air fvmc%
izthermancis and L,-ﬂ}pace’y u@st“:)j,’s me
hﬂnc On the other hand, accm‘dnﬁ to mls
invention, the heat pr roduced by ths fHams of
air is readils 7 transraitted to the contm ts of
ﬂ“@ furnace buf when “eﬁec,eu or radiated
by the con’c ents this heat is absorbed | oy
bian&% of gas W.’md@ Con-

&

ﬁf’lD

LilT

ig athermanous.
& heat use-

mperatirs

,_

gequently, nob Gﬁl is the radiate
me te

wﬂ}ﬁ mfloy d in rmsmr
of the fuel gas, m:t
nace, being protected by
hag a much ionger 1ife.

L

vaniage in the case of bri
which i is not only diffienit,
to rs—lme .

The air ports 4 ave

mmaces
‘J%ﬂbl’f%
o proportioned thab
guantity of air

w

ach one passes the
and conceouentk _the
flame omduc ed is ; substan ially equal.
fames impingse on the article £o be heated,

with mf»\ result that the meximum of
heat calories is imparted to the article.

Morsover, & minimum of fuel gas escades
combustion. Alternatively, the .air ports
may. be syrmu strically dﬁs’oosed in any
sired 3 mMaNner r and proportioned so as to pro-
dues flames of varying tpmp aturo
mod’vev advantage of he ~““rnace above
des ribed resnins in uhe fact bhau, uae tow-

do-
)

For ms»mce, of the four sections
ig. 1, any one, tWo oF mres or
twns may be used. Stated 2

other way, the top and bottom sections may 7
be m’owﬂeﬂ with the meximum quantmy of
air to generate a maximum heat, while the
middle sections may be provided with 2
lesser quaﬂm 7. of air to penor‘m 8 lesser
heat. In this manner the heat applied Go
n. barrels may . be
Iy controlled to heat any one particular

as (D “LJ

local

part or paris to a greater extent than the
other pari or parts. Hor instance i :ll the
case of a tapering gum barrel a greater
amount of hea} is requi larg 1
qﬂ_sn is re fuﬂwc’i at
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first section 1s msummﬁm io
fuel gas and that a further
C[umﬂulﬁy of air is admitied in succeeding
sections to complete the combustiomn.
“nduoenmnt mi«uts may ‘.be provided for
each furnace section, as shown in dotted
lines ot 127, these inléts being controlled by
dampers such as 1L.
manous Mank t may be comsidered as con-
sisting of 3 'ph?mhty of tubular blankets.
The furnace is shown associated with an
Aﬂl@ry heating memms such as a re-
rator indicated ab L,, and adapted for
lizi ng the waste heal passing out of the
nace. y/hen the auxiliary apparatus
s %?e form of a. ecuporamr, the prod-
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il ts of combustion enter the recuperator
through o flue 15, and pass away to the
chimney at 18. Ti_e air to be heated enters
wb 17 and when heated passes through a duct
18 into the duct 7 and thence to the furnace.

In the horizontal furnace of Fig. 8, the
gas passes from a reservoir or producer 128
through the inlet 12 a.né% across the perio-
rated vault. The jets of air oassing throuﬁ'h
the blanket Gf gas, produce ‘Aames which im-
‘oinga upon the material s the furnace. As

ve

desemoa& the burnt gases pass through
2he flue 15 to the recuper ator. The path of
ir oxm its Way through the recuperator to
chamber 5 is indicated | by a domed line.

In the modification no*vn 111 Fig, 4 the
auxiliary apparatus is in the form of a wa-
ter tube boiler. In this case the amount
of air admitied vertically downward through
ths arch of the furnace is not suficient
-to “o*lsume all the gas sdmitted at 12 but
the excess fuel gas is burnt by the jets
o 911" - admitted meug the vertical part

"L:vl lining s0 as to produce additicnal
eat 1 reqmre& IO_L the boﬂer Here, again,
_the daﬂkea or sheet of ﬂbhermanous gas,
protects the furnace lining.

In the muffie furnace shown in Fig. 5, the
brick vault is protected by the gas blanket,
while the heat is readily transmatied fo the
re”?mcm vy vessel 19 shown in elevation.

Adipther t jpc of furnace is shown in Fig.
5 in which the gas blanket passes along the
smLies of the refmcwry vessel 19, while the
burnt gasés pass out through the openings
20 Wmch are distributed uniformly.

Although several ir_orms of the invention
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have been described by way of -ezample, the’

invention 1s not limited to the arrangemems
Lescrmoa but may bs carried out in o va-
uy of ways to smfc different uequz'emems
without departing from .the characteristic
"e'wures, Furnaces ma 2y be constmcwu in
cordance with this invention for heating,
\,Linﬁ ang azmaah"w purposes, and mf
inuous kilns for burning bricks.
7 claim is
"E.L“L.ubu Coﬁ
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o
(“3

=t
b

)
=3

In this case the ather-
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provided with means for regulating an air
supply about a central combustion chamber
within said sections and one or more gas
supply openings communicating with said
combustion chamber.

9. A furnace comprising a plurality of
superimposed hollow sections, each section
provided with means for regulating an air
supply about a central combustion chamber
within said sections, one or more gas supply
openings communicating with said combus-
tion chamber and a recuperative air preheat-
ing means in communication with said com-
bustion chamber and with said air supply
means.

3. A vertical furnace comprising a cen-
tral combustion chamber, a gas-inlet com-
municating with the upper end of said

chamber, a cover ‘for said chamber, a dis-:

tributed air inlet means arranged symmet-
rically about said central combustion cham-
ber and an outlet means communicating
with the bottom of said chamber.

4. A vertical furnace comprising a cen-
tral combustion chamber, a- gas inlet com-
municating with the upper end of said
chamber, a cover for said chamber, a dis-
tributed air inlet means arranged about the
central chamber an outlet means and a re-
cuperative air preheating device in commu-
nication with said outlet and with said air
inlet means.

5. A vertical furnace comprising a cen-
tral combustion chamber, a gas inlet com-
municating with the upper end of said
chamber, a cover for said chamber, a dis-
tributed and regulatable air means arranged
about said central combustion chamber, an

-outlet means and a recuperative air pre-

heating device for supplying preheated air
to the air supply means. .

6. A vertical furnace comprising a cen-
tral combustion chamber, partitions divid-
ing the chamber into sections, one or more
gas inlets communicating with the sections
of said chamber, and independently regu-.

latable distributed air supply means com-

municating with the sections of said cham-
ber.

7. A furnace comprising a cylindrical
chamber, partitions dividing the chamber in
sections, air distributing means comprising
perforated annuli and disposed within the
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chamber to provide annular ducts for the in-
gress of air, one or more gas inlets for said
chamber, a cover for the top of the cylin-
drical chamber, an air inlet communicating
with the sectional annular air ducts and pro-
vided with dampers for controlling the ian-
gress of-air to the annular ducts and an
outlet for the consumed gases at the bottom
of the chamber.

8. A furnace comprising a combustion
chamber, a gas inlet to said chamber, an air
chamber, a multiplicity of ducts establish-
ing communication between said air cham-
ber and said combustion chamber to produce
a multiplicity of heating flames, said ducts
being disposed so as to cause the flames to
impinge upon the material to be heated and
means for controlling the temperatures-at
different points of the eombustion chamber.

9. A furnace comprising a combustion

.chamber, a gas inlet to said chamber, an air

chamber, means for supplying preheated air
to said air chamber, a refractory partition
between said air and combustion chambers,
a multiplicity of symmetrically distributed
ports, in said refractory partition, said ports
of different dimensions in said refractory
partition, said ports being disposed so as to
direct the multiplicity of flames of different
temperatures produced to impinge upon the
article to be heated and an outlet for the
burnt gases. .

10. A furnace comprising 'a combustion
chamber, a gas inlet to-said chamber, an air
chamber formed in a plurality of inciepend-
ent sections, means for supplying preheated
air to said air chamber, a refractory parti-
tion between said air and combustion cham-
bers, a multiplicity of uniformly distributed
ports, in said refractory partition, said ports
being disposed so as to direct the multiplic-
ity of flames produced to impinge upon the
article to be heated and an outlet for the
burnt gases and a means for regulating the
temperatures in different sections of the
furnace. .

Signed at Brussels this first day of Au-
gust, 1914,

ATLPHONSE BAUDOUIN CHANTRAINE.

In the presence of—
Axmanp JosepH LaABAUDX,
Emm Vou WoMreELE,

55

60

65 .

70

75

80

85

90

95

100



