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The present invention relates in general to
metal heating furnaces and their operation.
More particularly, the invention contemplates an
improved arrangement for stratified firing of such

g & furnace, by which is created for the material
on the furnace hearth a flame blanket protect-
ing the same against the oxidizing action of the
high-temperature combustion that takes place
in the upper part of the furnace chamber. Other

' 3¢ and further objects and advantages of the inven-

tion will appear from the following detailed de-

seription thereof, taken in connection with the

accompanying drawing, in which the single figure

is a sectional view of a billet heating furnace to
16 Which the invention is applied.

Referring to said drawing, the furnace therein
shown provides the usual elongated heating
chamber 1, having a floor or hearth 2 preferably
jnclined downwardly toward the discharge end
of said chamber. Along this fioor or hearth 2 the
billets 3, 3, have & progressive broadside move-
ment, under the influence of the usual mechan-
ical pushers 4, which act on each freshly-charged
billet and thereby effect the step-by-step ad-

5 vancement of all the billets lying on the hearth;
after each action of the pushers 4, the farthest-
advanced billet, having traversed the full length
of the chamber 1, is discharged by any suitable

means, not shown through an opening 5 at the

go hotter end of said chamber.

The travel of flame and combustion products
in said chamber 1 is from left to right, as shown
by the arrows, there being at the cooler or chaging
end of said chamber suitable openings, not shown,

gg for the downward passage of the hot waste gases

- to & recuperator 6. The gases are drawn down-

wardly through the tubes of recuperator 6, and

thence through the outlet passage 7 by the action

of aspiration produced thereon by air under pres-

40 sure, supplied, for example, by a blower 8. Said

blower 8 is operatively associated with a dis-

charge duct 9 of Venturi form, arranged to re-

ceive the said waste gases from passage 7 and to
discharge the same in part to the atmosphere.

To this end, the-lower end of the throat por-
tion 10 of duct 9 is in telescopic spaced relation
with a tubular member 11 at the terminal of the
outlet flue or passage 7, the arrangement being
such that all of the outgoing gases are delivered

g0 Within said throat portion 10. The air under
pressure supplied by the blower 8 is received in
a chamber 12 that is formed by a casing 13 in
surrounding relation to the parts 10 and 11, and
the annular space 14 between said parts provides
§5 © restricted annular nozzle through which a por-

(ClL. 263—=1)

tion of the air under pressure in chamber 12 is
admitted, at relatively high velocity, to the throat
portion 10, where it mixes with and entrains the
~waste gases coming from the furnace by way of

recuperator 6 and flue 7. In this way, a portion 60

of the air under pressure supplied by blower 8
procures the drafting of the furnace by aspira-
tion of the products of combustion therefrom.
Another portion of the air supplied under pres-
sure by the blower 8 is used for supporting the
combustion of the fuel burned in the furnace.
To this end, an outlet connection 15 from the
chamber 12 provides an air pipe 16 for del.vering
said air under pressure to a chamber 17 prefer-
ably overlying the roof 18 of the heating cham-
ber 1. In this way, said air is heated in advance
of its delivery by a pipe 19 to & burner opening
20 in the front wall of the furnace, where also is
admifted to the heating chamber 1, for high tem-
perature combustion in the presence of said air
under pressure, the major supply of fuel for the
heating of the furnace charge. Such fuel, which
may be oil, coke oven gas, natural gas, or the like,
is here shown as conveyed to the burner opening
20 by a branch pipe 21 leading from a fuel supply
main 22; the complete combustion of the same,
for the production of extremely high temperature
-within the furnace chamber,-is supported by a
plenteous and preferably excess supply of heated
air under pressure to the burner opening 20, ar-
ranged, as shown, well above the furnace hearth,
. 'While the production of sufficient heat for the
furngce requires the high flame intensity ob-
-tained by such fuel burning in the presence of
an excess of heated air under pressure, it is
nevertheless well recognized that such combus-
tion is apt to expose the materials on the furnace
hearth to a destructive oxidizing action, due to
excess of the hot air supply. It has heretofore
been proposed to maintain a protective blanket
of reducing flame over the materials on the
hearth by the introduction, at a lower level than
burner opening 20, of fuel that is burned in the
presence .of an insufficient supply of air. I have

discovered, however, that much better, more cer- 100

tain, and more controllable results in the crea-
tion of a protective reducing flame blanket are
obtained when the air supply therefor is diluted
by waste furnace gases; tothis end, my invention

provides for a recirculation of a portion of the 108

outgoing current of waste gases delivered to the
discharge duct 9 in the following manner.

As shown in the drawing, the duct 9 is equipped
with a valve or damper 23, and inwarcly of the
same said duct provides a branch 24 communi- 139
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: ca,tmg with a fiue or pas sage 25. The waste {ur-

10

15

20

25

nace gases from flue 7, in admixture with and
entrained by the air under pressure delivered
through nozzle 14, pass upwardly in part through
duct 9 for discharge to the atmosphere, and in

.part are diverted into passage 25.~the volume of

the so-diverted mixture being dependent upon
the position of the valve or damper 23 and upon
the position of o second valve or damper 26, ar-
rvanged in the branch connection 24, This di-
verted current of air and waste gases in passage
25, supplemented or not as required by additional
air from chamber 12, (connected to passage 25
by 2 pipe 27 having a shui-off valve 28}, is em-~
ployed to support a suitable combustion of fuel
delivered by a branch pipe 29 from supply mein
22 to a lower-level burner opening 30 in the front
wall .of the furnace. 'To this end, such divérted
mixture of air and waste gases is preferably led
by passage 25 into contact exteriorly with the
tubes of recuperator 6, for the absorption of heat
from waste gases flowing, as aforesaid, through
said tubes; such diverted mixture then passes by
way of flue 31 and pipe 32 to the burner opening
30, where it is used to support the combustlon of

. the fuel there supplied.

36
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" and 29, respectively, and by the employment of -
a regulating valve or damper 35 in connection
60~
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The result of such combustion of fuel in the
presence of a regulated mixture of air and weaste
furnace gases is emergence from the low-level
burner opening 30 of a luminous and radiant
flame extending practically the entire length of

the heating chamber 1, and directly over the fur- -

nace hearth,—said flame being of a reducing or
non-oxidizing character on account of the dilu-
tion of the combustion supperting air therefor
with waste gases, and serving to blanket and pro-

tect the charge on.the hearth from the oxidizing-
action of the excess air supply for the higher-

temperature combustion taking place in the upper

‘part of the heating chamber 1 in connection with

the fuel delivered by the burner opening 20. This
flame blanket, notwithstanding its protective
characteristics, furnishes a highly efficient me-
dium for transfer to the materials on hearth 2 of
the heat produced in the upper part of chamber
1 by the combustion, with an excess of air, of
the fuel delivered through the burner 20. In this
way, my invention obtains a highly-efficient heat-
ing of the materials on the hearth 2, with a mini-
mum of destructive scaling and oxidization of
said materials. It will be understood from the
drawing that the apparatus of my invention is

‘subject to close adjustment and regulation, to

control, both quantitatively and qualitatively, the
fuel supply, the air supply, and the recirculation
of waste gases; for example, by the employment
of suitable valves 33 and 34 in the fuel pipes 21

with the blower 8; in addition to which the air
under pressure that passes to the upper burner
opening 20 may be regulated in volume by a valve
or damper 36 in pipe 16, while the volume of the
diverted mixture of air and waste gases supplied
to the lower burner opening 30 may be regulated
by a valve or damper 37, here shown as inter-

posed between the passage 25 and the flue 31.

- By my invention, the. desired protective flame
blanket, instead of being produced by fuel com-
bustion in the presence of an insufficient supply
of air,’ is produced by fuel combustion in the
presence of 3 mixture of air and inert gases; this
gives better control over  the luminosity and
length of the flame than would be the case if

_air alone were used. Furthermore, the chemical

1,072,068

character of the fame blankei smanating from
lower burner opening 30 is such as to protect the
furnace charge from oxidization, since the per-
centage of oxygen supplied, although sufficient
for practically complete combustion of the fuel,
is nevertheless much smsaller in relation to the
volume of the total mixture than would be the
case if no inert furnace gases were recn‘culated

I claim:

1. In the operation of a hesting furnace, work-
ing with high-temperature combustion in its
heating chamber, the improvement which consists

in enfraining the waste furnace gases by a blasi

of air on the ouigoing side of the furnace, and
using the resultant mixture of 2ir and waste gases
as & combustion-supporting medium for fuel, in
the production of a flame blanket to protect the
furnace charge from the oxidizing action of said
high-temperature combustion.

2. In the operation of a heating furnace, work-

85

80

08

ing with high-temperature combustion in the -

upper part of its heating chamber, the improve-
ment which consists in entraining the waste fur-
nace gases by a blast of air on the outgoing side
of the furnace, and recirculating a portion of the
resultant mixture of air and waste gases, as a
combustion-supporting medium. for fuel intro-
duced to g lower part of such heating chamber,

100

thereby to provide @ flame blanket protecting the -

furnace charge {rom the oxidizing action of said
high-temperature combustion.

3. In the operation of a heating furnace, work-

ing with high-temperature combustion of the
main fuel supply thereto, the improvemerit which

consists in entraining the waste furnace gases,

by 2 blast of air, and using the resultant mixture
of air and waste gases as a combustion-support-
ing medium for a supplementary supply of fuel
introduced to the furnace at a lower level than
said main supply, for the production of a flame
blanket to protect the furnace charge from, the
oxidizing action of said high-temperature com-
bustion.

4. In the operation of a heating furnace, work-
ing with high-temperature combustion in the up-

‘per part of its heating chamber, the improvement

which consists in entraining the waste furnace
gases by a blast of air on the outgoing side of

_ the furnace, recirculating a portion of the re-

sultant mixture of air and waste gases, a&s a com-
bustion-supporting medium for fuel introduced to
a lower part of such heating chamber, thereby
to provide a flame blanket protecting the furnace
charge from the oxidizing action of said high-tem-
perature combustion, and heating recuperatively
said air and waste gases so recirculated. :

5. In the operation of a heating fuinace, the
improvement which consists in supplying air un-
der pressure for supporting the high-temperature
combustion of the main fuel supply to the fur-
nace, using a portion of said air under pressure to
entrain the waste furnace gases on the outgoing
side of the furnace, exhausting a portion of the

_resultant mixture of air and waste gases to the

atmosphere, and using the remainder of said mix-
ture as the combustion-supporting medium for a
supplementary fuel supply introduced to the fur-
nace at a lower level than said main supply, and
providing a flame blanket protecting the furnace
charge from the oxidizing action of. said -high-
temperature combustion.

6. In a heating furnace, a main- “fuel supply
and a supplementary fuel supply, the latter at a
lower lével than the former, means for supply-

"ing air.under pressure to support the high-tem-
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perature combustion of the main fuel supply,
and means for supporting the combustion of the
supplementary fuel supply by recireulation of
waste furnace gases in admixture with air, for
the production of & flame blanket protecting the
furnace charge from the oxidizing action of said
high-temperature combustion. :

7. In & heating furnace, & heating chamber,
means for producing high-temperature combus-
tion of fuel in the upper part of said cheamber,
means for supplying air under pressure for the
entreinment of waste furnace gases, and means
for diverting & portion of the resultant mixture

. of air and waste gases to the support of fuel com-

16

20

25

30

36

40

59

b5

85

70

bustion in the lower part of said chamber, thereby
to produce & fame blanket protecting the fur-
nace charge from the oxidizing action of said
high-temperature combustion.

8. In 2 heating furnace, a heating chamber,
means for supplying air to the upper part of said
chamber to support the high-temperature com-
bustion of fuel therein, means for blowing air

outwardly through a furngce exit passage to en- -

{rain the waste furnace gases, means for heating

75

3

s portion of the resultani mitxure of air and
waste gases by heat from the outgoing furnace
gases, and means for returning said heated mix-
ture to the furnace, as the combustion-supporting
medium for fuel admitted to the lower part of
the heating chamber, for the production of a
flame blanket protecting the furnace charge from
the oxidizing action of said h1gh-temperature
combustion

‘0. In s heating furnace, & heating chamber,
means for supplying air to the upper part of said

- chamber, to support the high-temperature com-

bustion of fuel therein, means for blowing air

‘outwardly through a furnace exit passage to en-

train the waste furnace gases, means ior sup-
plying additional air to g portion of the resultant
mixture of air and waste gases, and means for

. returning the mixture thus formed to the furnace,
as the combustion-supporting miedium for fuel

admitted to the lower pa.rt; of the heating cham-
per, for the production of a flame blanket pro-
tecting the furnace charge from the: oxidizing
action of said high-temperature combustion.

: GUSTAV A. MERKT.
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