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LOUIS GEORGES I‘RO"‘JIONT OF LIEGE BELGIUM

G‘-AS-FURNACL

Sp eclﬁca’cmn ot Letters Patent
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Senal Ho 254, 163

To all whom zt may concern;: -
Be it known that I, LOUIS G’EORGES I‘RO—-

. .MONT subject of the ng of Belgium, resid-

' Ql -.

ing at Liege, Belgium, have mvented certain

new and useful mprovements in Gas-Fur- |

naces; and I do hereby declare the following

- to be'a clear and-exact description of the in-

10

vention, such as will enable others skilled in

the art to. which 1t appert&ms to make and

use the same.

Gas furnaces, and partmulmly regenera-

tlve gas furnaces used 1 the manuhctme of |

15

20

zine, as heretofore. constructed, have been
unsa,tlsfactory because of the uneqml distri-
bution of heat through the various parts.

~Also m kilns in which the gases of combus-
tion are caused to travel alternately in oppo--
‘site vertical directions, which kilns are al-
~ ways divided into two chambem, serving al-
ternately as combustion and exhaust cham- |

bers, 1t hag been necessary .to employ ex-

 tremely go' woﬁs coal W hich is expensive and

 difficult to o¥-tain in many localities.
defects in furnaces of. the character referred

25

30

- ance with the piefsent invention; Fig. 2 is a |

These

to as commonly cm‘iswucted are avolded by‘

the present Invention. o
~ In the a.ccomp%nymfr drawnw I wme 1 1S |
a vertical section; on the line I——I of 13 1. 2,

through a furnace in which the u}mbustwn

gases move horizontally and alternately in |
*sﬁbstantmlly hornizontal,

each: gmup or palrs are sepmated by a dis-

oppos_ute directions, constricted in acwul-—

~ horizontal section on the line A—A of Fj ig.

1; Fig. 3is a vertical section through the fur-
,.nace the left hand portion thereof being on
the line B—B, of Fig. 1 and the right hand

- portion on the hne (-—C of said ﬁuure Fig. 4

" 40

1; Fig.
'_ef Hig.

of Flg

is 2 vertmal section on the line D—--D of Flﬂ'
5isa Verucal qe(,tlon 011 the line J ———J

6, ‘thmun'h reversing furnace in
which ‘the comlmstmn gase&, move vertically ;

I‘w 6isa houz.onta,l section on the line B
5; Fig. 7 is a vertical sectional view,

 the left haml portion. thereol being on the

45

line F—F of Fig. 5 and the right ha,ml poi-—.

~tion on the lme G—G of said ﬁwule Tig. 81is,

a vertmal segtion on the line 11 C L of 19 g, 5
Fig. 9 is a view on the line 0—0 of Fig. 10

qsrm]m* to tigs. 1 and 5 through a non-revers- |

ing furnace in whieh the POHII]U.’&UOH gases
move horizontaily; Fig. 10 1s a hmlﬂmtal

seetion on the line K-—-—-«h of 1 ig. 9; Fig. 11 is

a vertical section through the fumaee the

85

feft hand
T.—L of Fig. 9 and the right hand portion on |

the im{* M—--—-—W faf ﬁg 9? i ig 1218 a;seutmnai é

portion theroot being on the line

l‘

|

"by suitable means.

ent rows or layers of retorts.

view on the line N—-—N of F1 q; Fig 13is a

| vertical section on the line T—-—-—T of Fig. 14
through a non-reversing furnace in which the -

combustion gases move vertlcally Fig. 14 is
2 houzomal ‘section on the line P—P of Fig.

13; Fig.
portlon being on the line Q—Q of Fig. 13 and

‘the right hand portion on the line R—R of
“said ﬁo*me and Fig. 16 13 a vertical section
on- Lhe lme S—S of ig. |

The type of fuma,ce 1llustmted in the

dr awings is that in which there are prmnded

two independent furnace chambers sepa-
rated by a ‘central partition in which are

formed two sets of channels b, ¢, said- chan-

‘nels extending throughout the 1en th of the
furnace and hfwmo‘ their outer bl’ldS closed
The channels ¢ commu-

nicate with thambers z, 2, of two regenera-

tors, and the channels b wmmunmate Te-

qpe(,twely with similar chambers z’, 2/, In
said regenerators. The admission, a,:ml di-

rection of movement. of air and gases from
“the regenerators and through the furnace
-o‘qa,mbers and channels b, ¢, are coﬂtrolled-
{ by suitable valves represented at 1, 2 1n:

Fies. 2 and 6 in the ordinary manner.

The rétorts @ are prefer ably a,rra,nged m"_
86

ﬂm furnace chambers in the manner illus-
trated, being grouped in pairs and supported

The

tance m three to four centimeters and the

groups in the same horizontal plane,. are

retorts of

60.

15 is a vertical section the left hand '~

65

70

80

90

separated from each other by a space of

thirteen to fourteen centimeters. Such sepa-

ration of the groups of retorts is necessary in
“order that the refractory plates on which the

 retorts rest may be properly supported by
The pillars supporting

refractory pﬂlars

96

the retorts form a series of  dead spaces’” be-

spaces have heretofore not been employed In
heating the furnace. .

The retorts in one herlzontal plane are sep-
- arated from those above and below them by

a digtance of fourteen centimeters, which
_so’(}amtmn is necessary in order that the re-

tort supporting projections on the central

| tween the. several groups of retorts, which -

100

105

wall between the furnace chambers may be
sufﬁcwntﬂy strong to beay the weight placed- |

thereon. - This -sepa,mtm
series of “dead spaces’

)

These ‘‘dead

tends to form a
between the differ-

110

spaces’’ forméd in the furnace chambers as
above dmcm%%zi amﬁ thh have heretofore o



" not been utilized, are, b}zt the present inven- | ties of the furnace in the i
- tion, made effective as t

i)

20

~_ In the form of furnace’
9 to 8 and 13 to 16, in'which the combustion

30

39

40

49

“spaces”’
with the
arrangement of the ‘burner openings 1, 7, it

“withdrawn

e
Ings connecting the air and gas channels with
the furnace chambers are caused to open into
the said chambers through said “dead
spaces.” = " . - -

In the furnace illustrated in Higs. 1 to 4
and 9 to 12, the inlet apertures or burners are
arranged in the horizontal “ dead spaces’” m,

each consisting of two apertures , w, com-.

L

municading respectively with the channels
b, e. Said apertures or burner openings v, w,
are a,rra,ngedp in the same horizontal plane or
one behind the other with relation to t¥e di-
rection of movement of the gases through the
furnace. By this arrangement the currents

~of gas and air which enter the furnace cham-
ber thrqugh any burner will be immediately

and intimately mixed without the employ-

ment of any obstacle in the path of such cur-

rents to eflect such mixing. = = .
ustrated

gases move vertically through the furnace,
each burner.also includes two orifices 4, 7,
which are arranged in the vertical ““dead
7 -and communicate respectively
Hlues or channels ¢, 5. The relative

will be seen is the same as that of the open-

Ings v, w, previously deseribed. :
In the reversing furnace illustrated in

Figs. 1 to 8, it will be understood that the aas

and air are alternately admitted through the

burners adjacent one end of the furnace and
_ or-escapes through the corre-
sponding hurner openings adjacent the Oppo-
site end of the furnace. For example, and

referring to Fig. 1, if gasis supplied to the re-- |

generator x 1t will enter the furnsce cham-

“bers through the channels or flues b and the

burner -openings » and air will enter said

passages or open-

in Figs.

chambers from the regencrator 2’ and

through the flues or channels ¢ and the open-
ings w. The products of combustion will
pass from the furnace chambenrs through the
opentngs v, w, at the right hand side of the

furnace and the flues or channels b, e, into

the regenerators 2, 2/, In this type of fur-

- 00

nace the combustion [lames

rection of movement of the gases
That is, the regen-
crators z, 2" may serve to supply gas and air
to the furnace while the chambers x, & re-
cerve the products of combustion instead of

the latter supplying the air and gas as before -

- deseribed.

o
-

In the continuous. furnace illustrated in
Figs. 9 to 16 the gas and air 15 constantly

supphed through the burners and the prod-

ucts of combustion pass from the furnace or |
escape through orifices & and fies ¢ (in the

overbieal combustion furnace illust ratod m

Hhd

Figs. 13 to 16) or by orifices {at the extremi-

5 pass horizon-
tally- and by properly adjusting suitable
valves the di
~and air may he reversed.

| .

torts

- ranged one behind the other

860,848

tion furnace illustrated in

Among thendvantages
nace constructed as hereinbefore described
and illustrated in the drawings may be noted
that as the gas and air are admitted to the
furnace -at numerous points and throughout
the entire height and length of the furnace
chambers, complete combustion and equable
diffusion of heat are cffected throughout the
entire furnace. As the combustion takes
place in free spaces between the retorts, 1t is
more complete and advantageous than when

Figs. 9 to 12.

effected in the manner heretofore commaonly .

followed. With such a furnace it i possible
to employ combustibles which are relatively

ooy 1n volatile constituents, beeause the
Emgth or extent of flame is reduced to a
minimum and also the maximum amount of
space within the furnace is employed.

The invention may be embodied in non-
Intermittent recuperation furnaces for heat-
ing the air as well as for reversible regenera-
tor furnaces for heating air and gas or only
heating air and may also he employed in fur-
naces which are not provided with regenera-
tors or recuperators.

ployed in reversible regenerator furnaces in

. 3 : p , .
“which the reversal takes place round gn im-

aginary vertical axis of gvration, or round an
imaginary horizontal axis of ayration, - In-
deed reversal round an imaginary Lorizontal
axis can only be effected by the means herein
deseribed. a |

By the invention it is possible to construet,
furnaces of maximum size in which there vrill

be an equable diversion of heat throughout

the entire length and height of the furnacé
and a material economy of labor
sumption of fuel effected.
By providing an equable temperature
throughout the furnace the duration of jife
of the furnace, as well as the retorts, mufiles,
ots or crucibles containing the material to
{)e treated, 1s materially increased.

Having thus deseribed the invention what

orizontal _combua}-‘

possessed by & fur-

It may also be em-

i},lnd C‘On_‘_ ,

70

70

50
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¢

95

160G

1QD

110

is elaimed and desired to be seeured by Let-

ters-Patent is, |

L. A gas furnace having a plurality of ro-
therein and having bhurners arrangced i
the spaces between the retorts, each buraer
consisting of two orifices which extend fater-
ally from and respectively communicate at

11F

their outer ends with air and cas channels, -

the inner ends of said orifices beinge in aline-
ment 1n the direction of moveiment of the
cases within the furnace chamber.

- 2. A gas furnace having o plurality of fur-
nace chambers, retorts arraneed in Liers in
sald chambers, a central partition seprarating
sard chambers and provided with flues and o
tier of burners opening inte eael) chinmber,
cach burner comprisine two orifices for the
admission of air and gas, respectively ara
with relation to

120

125

LY



 so0845 . @

the direction in which the gases move 1n the
[urnace. o e

3. A gas furnace provided with a plurality
“of independent furnace chambers, a central

5 partition separating said chatnbers, a series
of gas channels 1n satd partition, a series of
air channels in said partitions, exhaust chan-

~ nels leading from the furnace chambers,; and

apertures connecting the furnace chawmbers
 with said channels, sai! chambers and elian--

~nels being arranged and codperating so thai
the courses traversed by the alr and gas uic

constantly the same length and so that the

course {raversed is of mmimum length,

4. In a gas Turnace having a plurality of

independent furnace chambers each adapted . name to this specification in the presence of -

to.support a series of retorts, a partition sep-
arating two of said chambers and-provided

with a plurality ol interior channels or ducts,

said duets ‘communteating with apertures

opening into the retort chambers between

- the retorts therein and corresponding in nuni-

-
Ll

- T—rr———— . = e - m e orws— e EE T

—mm amm m s R T mem e ek e

ber to the number of retorts in said cham-

| ber, substantially as and for the purpose

descrived. | o

5. In g gas furnace having a plurality of
independent furnace chambers each adapted -
to support a series of retorts, a partition sep-

arating two of said chambers and provided
with a plurality of longitudinally extending
ndependent alr and gas duets, each com--
municating with apertures opening mto the
retort chambers between the retorts therein,.
‘said apertures being arranged in pars and
the members. of each pair commumieating

respectively with an air and gas duet.
In testimony whereof T have signed my

two subseribing witnesses, | |
- LOULS GEORGES FROMONT.

- Witnesses: - o .

ALBERT

[.ecocq,
MicHueL

DERGMANS.

r &
o
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