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- To all whom it may coﬁcem:
Be it known that I, Epwarp E. Marsuaiy,
a citizen of the United States, residing in -
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TED STATES

PATENT OFFICE.

EDWARD E. MARSHALL, OF PHILADELPHIA, PENNSYLVANIA, -

PREHEATING OF AIR FOR HOT-BLAST éTOVES OoF BLAST-%‘U-ENACES.,

1,217,039.

Philadelphia, Pennsylvania, have invented
certain Improvements in the Preheating of
Air for Hot-Blast Stoves of Blast-Furnaces,
of which the following is a specification.
My invention relatgs to the pre-heating
of air for blast furnace use, and consists
more particularly of improved means for
supplying the hot blast stoves of blast fur-

“naces with pre-heated air, which air after
further heating in such hot blast stoves is

delivered to the blast furnace in a highly
heated state. For the best results; this air

‘must be at a relatively high and substan-

tially uniform temperature, and, the usual

practice heretofore has been to utilize the -
structures familiarly known as hot blast -

stoves, which stoves contain certain forms
of heating devices whereby cold or relatively

: cold air introduced into the same can be

highly heated, and heated to the tempera-
ture desired before being introduced into
the blast furnace.

"“Various forms of hot blast stoves are em-

ployed in practice but, as. may be readily

- understood, .the introduction of relatively
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cold gir or air at atmospheric' temperature
is highly destructive of the heating portions
of such hot blast stoves; hence the necessity
of constantly repairing portions destroyed
by stresses or breaks occasioned by the great
difference between the temperatures of the

incoming and outgoing air. Moreover the, -

use of het blast stoves for supplying all of
the heat necessary for the required amount
of air passing therethrough to the blast fur-
nacs necessitates the employment of a large
number of stoves to maintain the desired or
required supply of heated air, which stoves,
however, are unable to impart the really
high heat desired to air entering at ordinary
atmospheric temperature. When, however,
as in my methed of procedure the air en-
tering the hot blast stove has been raised
approximately to 600° F. the work of the
hot blast stove is materially lessened, with.
a consequent reduction of energy mecessary
to raise it to the high heat desired, snd by
reason of supplying the blast furnace with
the required amount of highly heated air,

. the amount of fuel required therein for

smelting purposes is materially lessened.’

The object of my invention is to provide -

2 pre-heating device for the hot blast stoves

" Specification of Letters Patent.

* whereby air at atmospheﬁc :temperatum

may be heated to a relatively high tempera-
ture before introdiuiction into.the hot blast

stove, wherein the temperature of such air.

is raised to a much higher point, and in
order that the difference in temperature at

Patented Feb. 20, 1917,
Application filed April 4, 1916. Serial o, 88,855.
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the inlet and outlet of the hot blast stove

shall be materially. lessened. = A further ob- -

ject of my invention is to economize the

-amount of fuel required in the blast furnace
- for smelting purposes, and further to greatly

reduce the time usnally required to heat the

air employed in the blast furnace in the -

hot blast stoves. While heating means for

_the pre-heater may. be obtained from any

suitable source,” I preferably . employ the
waste gases direct from the blast furnace
which are delivered to suitable burner struc-
tures at the inlet end of the pre-heater.
These and other features of my inven-
tion are more fully described hereinafter,
reference being had to the accompanying
drawings, in which: o :
Figure 1, is a sectional plan view of a pre-.
heater structure embodying my invention;
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Fig. 2. is a longitudinal section of the -

same on the line II—I1, Fig. 1;

Fig. 8, is a front elevation of the pre-
heater structure;

Fig. 4. is a cross sectional.view on the
line IV—IV, Fig. 1; ) ’

Fig. 5. is an enlarged view of a portion
of the tubular air-passages in the pre-heater
in which the air is heated,. and :

Fig. 6, is a diagrammatic view illustrat-
ing g’ne layout of blast furnace, hot blast
stoves and pre-heater.

My improved pre-heater structure ma

‘comprise a substantially rectangular build-

mg 1 of suitable type, preferably of the
usual furnace conmstruction, with fire-brick

lining &c.. and the pre-heater proper pref- -

erably -embodiés a pair of units 1= and 1°,
which may be worked alternately or simul-
taneously as may be necessary or desirable.
for the requirements of the hot blast stove
or stoves, or the blast- furnace.

Within the chambers 1* and 1* of the
pre-heater structure, I provide a plurality
of conductors 2 for ‘the heated air, which
conductors are substantially of inverted U-

‘shape 'in cross section, projecting verti-
cally into the chambers and having their

free ends connected to manifolds 3 80 as to
make continuocus channels of a tortuous type

_providing for the heating of a large quan-
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‘tity of air.

2 .

Air at ‘or about atmospheric

~ temperature is delivered to these conductors

10

2 through pipes 4 from a manifold 5 which
in turn receives such air from a blast pipe 6
leading from a suitable-blowing engine 7,
and from said conductors the heated air is

led by suitable conduits 8 to a manifold 9

from which it passes to a pipe 10, thence to
~a manifold receiver 11, and from the latter

it passes to the inlet ports 12 of the hot blast
stove or stoves 13, The latter may receive

‘heated air from the conductors 2 of both
‘chambers 1 and 1°, or from either chamber

. alternately.

157

: receive,

20

25

The iniet end of the pre-heater is pro-
vided with suitable burners 16 arranged to
via a conduit 17, the gas discharged
direct from the blast furnace, which preter-
ably passes through a dust catcher 15 be-
fore entering said burners 16, where it is
purned for thé purpose of héating the air
to be subsequently delivered to the blast fur-
nace; the flame from such burners being de-
livered to or discharged into the chambers
12 and 1° of the pre-heater structure around

~ the conductors 2.
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The quantity of the air to be heated
which is introduced. into the manifolds 3-of
the conductors 2 from the pipes 4, is con-
trolled by valves 19, and the. conduits 8 are
provided with valves 20 whereby delivery

‘of the heated air to the several pipes for
‘passage to the hot blast stove or stoves may
“be controlled or regulated. ,

The air passes through the’conductors 2
under certain pressure, and as these conduc-
tors lie directly in the flame from the burn-
ers 16, it will be
conductors are of cast iron they will be able
to stand. variations in temperature much
better than the checker brick of the hot blast
stoves while the heating capacity of the hot
blast stoves will be greatly increased by. the
reception of air at a high temperature.

By my improved arrangement and con-

struction of pre-heating means, I .am en-

abled to use the waste gases direct from the.

blast furnace to raise the temperature of the
air in such pre-heater structure, which pre-

heated air is delivered .to the checker brick -
hot blast stoves. In this way air at a very

high temperature is delivered to the hot
blast stoves wherein it is heated to a much
higher and .desired temperature with the

‘consequent result that as the incoming air

is hot, it does not have to be raised from a
low temperature to a high temperature in

* the hot blast stoves but being at a relatively

890

high temperature upon entrance. into- the
hot blast stoves it may be quickly raised

~ therein to the desired temperature before

passing to the blast furnace. This extra

_ heating can be effected in 2 much shorter

65

time than the entire heating usually per-
formed by the hot blast stoves, and es the

“high temperature in

highly heated. As such-

1,217,089

hot blast stoves are not subjected to objec-

tionable cooling by the  meception of air

at atmospheric - temperature, their life -is.

greatly prolonged and their value as heat-
ing means is greatly ‘increased.
Trurthermore, I am enabled by my par-
ticular arrangement to impart a higher and
more uniform degree of heat for a longer
period, with™the additional ‘advantage of
thereby reducing the consumption of fuel
in the blast furnace. The greater the tem-
perature. of the air .delivered to the blast
furnace, coupled with uniformity of such
the continuing volume
delivered, the less fuel will be required to
overcome the variation in temperature
necessary to raise the heat in such furnace
to the smelting point. A further feature of
economy is that the pre-heating of the air
according to my arrangement enables me to
cut down the capacity or number of the
hot blast stoves, and inasmuch as the num-
ber of stoves (or hot blast stove capacity)

can be reduced, the cost of plant equipment -

is proportionately reduced.

I claim: .

1. The combination with a blast furnace
and hot blast stoves employed therewith, of
a pre-heating device for. air, means for de-
livering heated air from said pre-heating
device to said hot blast stoves, a connection
between the furnace and the pre-heater for
the passage of waste gas direct to said pre-
heating device, burners for the latter dis-
charging into said pre-heater, a conduif con-
necting - the hot blast stoves with' the blast
furnace, and .valves controlling the passage
of air to and from said hot blast stoves..

9. The combination with a blast furnace

and hot blast stoves employed therewith, of.

a pre-heating dévice for air, a blower for
supplying air to the pre-heater and for de-
livering heated air 'from said pre-heating
device to said hot blast stoves, a connection
between the furnace and the pre-heater for
the passage of waste gas direct to said pre-
heating device, burners for the latter dis-
charging into said pre-heater; & conduit con-

‘necting the hot blast stoves with the blast

furnace, and valves controlling the passage
of air to and from said hot blast stoves.

3. The combination with a blast furnace
and hot blast stoves employed therewith, of
an air pre-heater,
furnace and the pre-heater for the passage
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a connection between the -
120

of waste gas direct to said pre-heater, con- -

nections between the furnace and the hot

blast stoves for delivering waste gas there-

' to independently of such delivery to the pre-

heater, burners mounted in the pre-heater

126

for the combustion of the waste gas de- '

livered thereto from the blast furnace; said
burners discharging their flame into the
chambers of the pre-heater, means for de-
livering heated air from said pre-heater to

180
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"1ng located between the hot blast stoves and
the furnace, a plurality of air conductors’ _ .
" ered to the pre-heating device from thé blast

20

T+ 1,917,088

the hot blast _stbveé including pressure -

means, a conduit connecting the hot blast

stoves with the blast furnace, and valves

controlling' the ‘passage of the lieated air to
and from said hot blast stoves. = -
4. The combination, with a smelting’ fur-

nace and hot blast stoves therefor, of a pre- -
heater in which air is heated by the waste.

gases direct from the furnace, said “pre-
heater being located between'the hot blast

stoves and the furnace, a plurality of air
conductors in said. pre-heater; and valves -

to and from said pre-heater. = .

controlling the inlet and discharge of -air

heater in which air is heated by the waste
gases from. the furnace, said pre-heater:be-

- in said pre-heater, valves controlling the in-

25
30
. 85
40
‘ 45
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let and discharge of air to and from said
pre-heater, and a blower for delivering air

to the pre-heater and continuously discharg- -

ing the air heated therein to the hot blast
stoves. ‘ SR : B

posed between the latter and a blast fur-
nace, the combination of a chamber, a plu-
rality of heating tubes projecting vertically

ends of said tubes, a valved conduit for lead-
ing air to said tubes, a valved conduit for

leading heated air from said tubes, burners”
for discharging flame into said heating

chambers, and- means for delivering waste
gas direct from the blast furnace to said
burners. o : ’ i

posed between the latter and a blast fur:

into said chamber, manifolds for the lower

ends of said tubes, a valved conduit for lead--

ing air to said tubes, a valved conduit. for
leading heated air from said tubes, a blower

for forcing air through said conduits.and -
the :tubes and manifolds of the pre-heater, .
burners for discharging flame into said heat- -
‘ing chambers, and means for delivering-

waste gas from the blast furnace to said
burhers. ‘ DR S
8. In a system for heating air for blast

" furnaces and passing the same thereto via

56
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- ter, burners for

hot blast stoves employed :therewith, the
combination of a pre-heating dévice: for air,
means for delivering air under pressure to
said pre-heating device, a connection be-
tween the furnace and the pre-heating de-
vice for the passage of waste gas to the-lat-
ur the combustion of the waste
gas delivered to the pre-heating device from
the blast furnace; said burners discharging
their flame directly into said pre-heating de-
vice and the heated air from said pre-

..+ - the
5. The combination, with a smelting fur- -
nace and hot blast stoves therefor, of a pre- ,
“blast: stoves for delivering waste gas there-
to independently of the delivery” of such
‘waste gas to the pre-heating device, burners

eat- -

ing device being delivére&-;t_o't,hef hot blast
'stoves by the same pressuré means which-

8

previously introduced it to'the pre-heater, -

means affording communication between the

_hot blast stoves:-and the'blast furnace, and
- means for controlling the passage of the
heated air to and from said hot blast stoves.

70

- 9. In a system for heéating air for blast

“furnaces and passing- the same theréto via
‘hot blast- stoves - employed  therewith, the

combination of a pre-heating dévice for air,

means; for delivering air under pressure to’

said f?ﬁ‘eiheating device, a connection between

nace and the pre-heating device for
‘the passage of waste gas direct to the latter,

connections between the furnace and the hot -

for the combustion of the waste gas deliv-

85

furnace; “said burners . discharging their + *
flame -directly ‘into said pre-heating device

and the heated air from said pre-heating de-
vice being delivered to  the hot blast stoves

90
~ .o by the same pressure means which previ- " ..
6. Ina pre-heater for hot blast stoves dis- -

ously introduced it to the pre-heater, means

blast stoves and the blast furnace, and means
for controlling the passage of the heated air

into said chamber, manifolds for the lower  to and from said hot blast stoves.

‘affording  communication . between' the hot @

95

= 10..The method of heating air for the

blast of a smelting or other' furnace, which

consists in delivering air under pressure to
a conduit - disposed - within' a combustion
chamber coincident with the delivery to said
chamber of waste gas direct from said blast

the air in said combustion chamber in sup-

_the - porting the combustion of the waste gas
nace, the combination of a chamber, a pli-- whi
-rality of heating tubes projecting vertically

whereby the air in the conduit within said
combustion chamber is highly heated, de-
livering such heated air to a hot blast stove,
raising the temperature. of such heated air

'in _the hot blast stove, and finally delivering

said twice heated air to the smelting fur-
nace. SUPIE ' 7

11. The
furnaces and passing the same thereto via
hot blast Stoves employed therewith, which

100

: o .. furnace, utilizing a portion’of the oxygen of -
7. In a pre-heater for hot blast stoves dis-

105

110

method of Héating air for blast

118 -

comprises the delivery of air under pressure".

direct from the furnace to said heating ele-

.ment, burning the waste gas delivered to the

heating element whereby the flime from
such combustion may discharge into the in-
terior thereof; the air so heated being de-
livered to the hot blast stoves by the:same
pressure which previously introduced it to
the heating element, providing communica-

fion between the hot blast stoves and the

-to & heating element, delivering waste gas

120
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blast furnace, and controlling the passage of -
the heated air to and from the hot blast -

stoves. . . | |
.12. The method of heating air for blast

130
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firnaces and passing the same thereto via

" hot blast stoves employed therewith, which

&

comprises the delivery of air under pressure

to a heating element, delivering waste gas

direct from the furnace to said heating ele-
ment independently of the delivery of waste

“gas to the hot blast stoves, burning the

waste gas delivered to the heating element
whereby the flame from such combustion

17 may discharge into the interior thereof; the

-
1,2 1&039

so heated air being delivered tbﬂi‘i]'(‘;e hot blast

‘stoves by the same pressure which previously
intreduced it to the heating chamber, pro--

viding communication between the hot blast
stoves and the blast furnace, and-controlling
the passage of the heated air £
ing element to the hot blast stoves and from
the latter to the blast furnace. = .

EDWARD E. MARSHALL.
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