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- secure perfect combustion of the gasesand pro-
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UNITED STATES

PaTENT OFFICE.

JACOB REESE, OF PITTSBURG, PENNSYLVANIA.

" BLAST-FURNACE PLANT.

SPECIFICATION forming part of Letters

Patent No. 273,311, dated March 6, 1883,

- Application filed July 11,1881, (No model.)

To all whom it may concern :

Be it known that I, JACOB REESE, a citizen
of the United States, residing in the city of
Pittsburg, county of Allegheny, and State ot

Pennsylvania, have invented certain Improve-

ments in Blast-Furnace I’lants, of which the
following is afull, clear, and exact description.
The principal objects of my invention are to

ducts of combustion as they pass from the fur-

nace to the smoke-stack to extract the heat

therefrom, and to do both in as economical a
manner as possible.

The derivative objects of my invention are
as follows: first, to secure thorough mixing
of the gas and products of combustion with the
hot air in the combustion-chambers of the re-

‘generators; second, to secure as great as pos-

sibleheating-surfacein theregenerators; third,
to allow ample space for the expansion of the

gases in the combustion-chambers of the re-

generators; fourth,tosupply each regenerator,

when used for the 'combustion of gases, with

a graduated hot-blast, said blast being hottest
when said rewenerator is cold and decreasing
in tempemture as the same becomes heated: ;
fifth, to provide, as far as possible, against the
escape of heat and for the ready clefmsmg of
the regenerators. |

My invention consists, first, 1n constmctmg
each regenerator with its gas-induction pipe

enfering through the middle of its dome, and |

with the hot-blast pipes entering. said dome
around said gas-pipes; second, in constructing

the regenerators with the lattlce work heating-

surface of fire-brick occupying the whole cross-

sectional area of said regenerator, in dividing

said heating-surface intotwo compartments by

- avertical partition, and in providing each com-
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partment with a separate distributing-cham-
ber; third, in combining with said two com-
p&rtmenfs 'and distributin g-chambers a single
combustion - chamber occupying the whole
cross-sectional area of theregenerator; fourth,

in using a. series of regenerators whose hot-

blast pipes and gas-conduits are all valved and
connected together and whose distributing-
chambers are connected with the smoke-stack
and thecold-blast pipesby valved connections;

fifth, in combining and arranging the different

| the least possible surface-area of connecting-
pipes, in providing doors on each side of the
‘tops and bottoms of the regenerators, and in
‘having a gangway running arourd the tops of 5z
the regenerators and blast-furnace.

In the drawings, Figure 1 represents a front -
elevation, partly in sectlon of my improved
plant, and Iig. 21is a sectional elevation of
one ot the regenerators. 6o

A 1s the farnace, from which the gases and
products of combustion are conducted through
the dast settler and washer B into the conduit

{ C and to thé domes of the regenerators. The

construction of said settler and washer B itis 6g
‘unnecessary to explain,asitis fullyset forth in -
anotherapplication filed by me September 20,
1880, Patent No. 244,075, dated July 15, 1881,
The gas-conduit C opens into the combustion-
chambers of the regenerators D D’ D? and is »o
provided with suitable valves to disconnect it
from said regenérators when necessary. The
‘regenerators are connected together at the top
by the hot-blast pipe I (which is connected
with the tuyeres by pipe ) and annular pipes y¢
f, the latter openingintothecombustion-cham-
ber of each regenerator through several valves,
0, surrounding the inlet of the conduit C, Said
regenerators are conunected at their bases with
the cold-blast pipe H by auxiliary pipes, which 8o
enter the distributing-chambers on the oppo-
site sides of each regenerator,and are provided
with valves by which the cold-blast may be -
shut off when required. The regenerators
have also (through the medinm of the distrib- 8¢
uting-chambers) valved connections with the -
smoke-stack of the plant.

e'el ¢ are doors sitnated on each side of the
top of the regenerators, and .1 I’ I* are like
doors placed on each side of the bottom of the go
same and opening into the distributing-cham-
bers. These doors are to enable the workmen
to clean the regenerators wheu they become
clogged " |

K is a bridge or gangway. lcadmw from the o3
tunnel-head of the blast-furnace arouml the
tops of the regenerators to enable the-work-
men to reach the doorse ¢/ €%

The internal construction of the regenem-
tors, as shown in Fig. 2, is as follows: Ifach r1oc
regeneratoris divided vertically from base to

parts of the plantin such manner as torequire | combustion-chamber into two compartments



by means of a central division-wall.
lower end of each compartmenta dlqtrlbutmg |
chamber is formed having aperforated arched:
Loth vertical compart-
ments of each regenerator are filled with fire-
brick in lattice-work arrangement from the

- toof of fire-
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bl’l(;lx .

- roof of the distributing-chamber up to the

ecombustion-chamber,

Sald combustion-cham-

~ber occupies the whole dome of the regenera-

IO

tor-
~ thereof.
- struction ar

and: extends over both compartments.
The reasons for this peeuliar con-

~ tor mto two compartments having twodistrib-

IS

would be the case were there two or more
- ¢hambers. R .
The opemtlon ot my plmt 1S as follows-e
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1n diameter. .

~arch.
~arches.

-~ ating-chambers said regenerators can be made
ot very much larger size; and much additional
- heating-surface thereby obtained.
. tice these regenerators are found to be most
~economical when from elghteen to twenty feet;
Thissize necessitatesanimmense.
~weight, which cannot well be borne by asingle
Ience I use a division-wall and two:
sametime this construction en-
~ablesmetodistribute the cold-blast moreequal-
Iy through the lattice-work.
“tion-chamber: 1s used, because the sudden ex-
. pansion of the air and gases on entering said.

- chamber: is thereby' better allowed for than

Atthe

through the heated interior of the regenerator.
Simultaneously with the opening of the afore-
sald valves the valves o of a second regener-
ator and the valves connecting the d]btrlbllt
ing-chamber of the same with tlle smoke-stacl
and the combustion-chamber with the gas-con-
duif are opened. The effect of thisis toallow
the gas and products of combustion from the
blast-furnace and the hot-blast from the heat-
cd regenerator to enter the combustion-cham-
Ler of the second regenerator, where the gas
and products of combustlou are consumed,
the intertor of said second regencrator heated,
and the residue of said gas and products of
combustion allowed to pass out through the
smole-stack.

It will beobserved that when the gas and the
hot-blast first enter the second regenerator the
sald regenerator is cold. Toinsure perfect com-

bustion, therefore, the hot-blast should beata

very high temperature. As theinterior of said
regenerator becomes heated a less degree of
tempemtme 1s required in the blast. Thisgrad-
naldiminutionof temperatureiseffected by sup-
plying said hot-blast from thefirstregenerator,
tor as the cold blast continues to pass throun*h
sald first regenerator the interior of the Iatter
gradually cools, and the resultant hot blast
therefrom becomes lowered in temperature.

When the second regenerator has attained its

opened.

e that by dividing the regenera-.

In prac-

A single combus-:

S gases from the blast-furnaces are admit-

SRR tedmtooneof theregeneratorsandlighted,and |
the latter heated to the desired. temperature.. .
The valve connecting: said regenerator with
the cold-blast pimpe H and the valvesoarethen
‘opened and the cold-blast allowed to pass

At the | and the valves connecting the distributing-
| chambers with the smoke-stack are closed, and .
the cold-blast valveisopened. The cofld-bl'a,st,-
passing up through the regenerator, is heated
toa high temperature and passes out through -
the valves o into the hot-blast pipe If.- The:

| valves o,the gas-conduit valve,and the smoke-
stack valve in the third regencrator are then
- The gas:and a part of the hot blast
from the second regenerator thereupon enters
the combustion-chamberof thethird and heats
the same in the manner already described.
The third regenerator havingreached its maxi-
mum temperature, the same shutting off and - -
openingof the valves is efiected as in theecase =
of the second,and thefirstregenerator is called
into action. and 5o on in rotatlon as 10ng as
a hot-blast is desired.
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It will be understood tljat on]y a pm*tof the SR

exigencies of the case. - |
Any number of regenerators may be used,

;hot blast from any regenerator is at any time 1
used in the: combustmn of gasesin anotherre-. =
generator, the remainder being foreed thmughf R
the pipes Fand x into the tuyeres, and thence
to the blast-furnace. =

1t will be apparent that the tempemtm‘e of
the hot-blast used in the combustion of the
gases will at all times be frmdnated to suit the o

£

; %aml two or more may be heating or Impartmg R
| :heat to the cold-blast at the same time., -
. Hmmg thus described my mventlon Whab e

1. The eumbmatlon with the main hot- bla st

pipes G I and the regenemtor provided with =
-gas-pipesandentranceinthemiddleofitsdome,
~of the annular pipe fand valves o, substan-

tially as described, whereby the hot air and
the gases may be thorough]y mixed, for the
purpose set forth.

2. A cylindrical hot-blast regenerator, pro-
vided with air and gas conduits leading into
the combu%mn—chamber 11 the dome of the
stove, having a heating-surface of fire-brick in
lattice-work arrangement divided into two
distinet vertical compartments by a central
division-wall, and provided with two distrib-
uting-chambers at its base, constructed and
arranged to operate as and for the purposes
hel"em set forth.

J. In a regenerator, the combination, with
two vertical heating-compartments and two
distributing-chambers, of a single combustion-
chamber provided with gas and hot-air en-
trances, substantially as described, whereby
the products of combustion are allowed room
tor expansion, as set forth.

4. In a blast-furnace plant, the combination
of a series of regenerators having combustion-
chambers in their domes, and pI‘Oi’lded with
hot-gas and hot-air connections with the com-
bustion - chambers, and wliose distributing-
chambershave valve-connections with the cold-
blast pipe, and with the stack, substantially
as described, whereby a. pertect combustion
and a umform expansion of the gases is se-

maximum tempelatm"e the gas-conduit valve | cured by means of the hot air in combustion-
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273,311 - 3

- chambers whose areas are greater than that
of all the openings in the regenerators, as set
forth. B —

5. The within-described blast-furnace plant,

“consisting essentially of the furnace A, dust-

settler and washor B, gas-econduit C, regener-

ators D D’ D? provided with distributing- | =

chambers, as described, hot-blast pipes G F f,

k

valves o, cold-blast pipe H, and branch-pipes
connected with said distributing-chambers, 10
and thesmoke-stack,allarranged and operated
in the manner and for the purposes set forth.
- JACOB REESE,
VWitnesses: A
FRANK M. REESE,
WALTER REESE.
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