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To all whom it may concerw.:

bustlon ehambel cimmediately bel()W the gas-

Be it known that we, BENJAMIN FORD, of apertures . The upper part of the combus-

Middlesbrough-on-Tees, Englend and yJ OEN
MONCUR,of Distington, Englzmd, sub) ects of the
5 Queen of Great Britain, have invented certain
new and useful Improvements in Regenerative
Hot-Blast Stoves for Blast-Furnaces; and wedo
hereby declare the following tobe &full clear,
and exact deseription of the mventlon such
‘10 as will enable others skilled intheart to which
it appertains to make and use the same, refer-

~ence being had totheaccompanying drawings,

and to the letters or figures of reference marked
_ thereon, which form a part of this speelﬁca
15 tion.

brick stoves used for heating the blast for

- blast-furnaces.
It has for its objects novel methods of con-
20 struction and arrangement by which, first, the
temperature of the blast can be so regulated
that it can be made to remain much longer
nearly constant, and at whatever temperature

may be reqmred during the whole time that.

25 the stove is in operation, than in such stoves
~ as heretofore ordinarily constructed and used;

second, a better distribution is obtained of the
flame and heating-currents over the area of the.

regenerative part of the stove; and, third, the
30 heating-surfaces of the stove are kept clean.

The accompanying drewmws are in illustra-

tion of our invention.
' Figures 1 and 2 are vertical sections taken
at rlght angles through a regenerative hot-
35 blast stove, and Figs. 3 and 4 are horizontal

sections ab ‘different heights through the same

stove. Fig, 5 showson a larger scale a modi-
- fied form of the improved stays which weuse

between the perallel walls of the regenerative |

4_e part of thestove.

The same letters of reference 1ndleete the'

same parts in the several figures.

‘@ is the valve through which the gas by

 which the stove isheated enters from the blast-
45 furnace or other source of supply into hori-
" zontal flues b b, from whichseveral apertures,

b O b, open into the lower part of the com- |
bustlon chambere. Airisadmitied byevalve

“at d through a passage into horizontal air-

-Our invention relates to regeneretwe or fire-

tion-chamber ¢ is provided with staying-walls
g g. The regenerator itself, &, is composed of =~
parallel walls stayed by trlengulal Or MOre Or 5 5
less lozenge-shaped stays A/, and supported by :~
oirders e. Internal valves, ¢, which can be
readily operated from outside the stove, as
shown in Fig. 2, open into the central ﬂue k, |
whieh cemmumca,tes witha ehlmneybyavalve, 60
l.- The cold blast to be heated is admitted |
through a valve at #, and the heated blast
passes to the furnace throuo*h a valve at p.

In Figs. 1, 2, 3, and 4 the regenerator 18 ©
shown lelded 111t0 two compartments by the 65
central wall, m, and as the combustion-cham-

| ber ¢ also dWldeS the reg enerator, the latteris

thusdwldedvertlemllymto four compmtments
The lower part of each of these compartments |,
canbemadetocommunicate,asdesired, withthe 7o
flue k& by apertures g, provlded with the valves
i wherethe temperatureislowest, and by these
‘means each-of the eompertments or divisions
of the regenerator can be put in communica-
tion with the flue % and chimney, or can be 75
‘shut off, as desired. |

In order to heat the stove, gas is admltted
‘through the valve « to the flues b, and through
‘the apertures 0" into the combustion- ehembel
¢, air also entering through the valve d into 8o

| the flues f, and through the openings f’, to

l

‘mixwith the gas, the mixture being thus prop
erly dlstrlbuted over the combustion-chamber
‘¢, where it-‘burns. The interior of the cham-
per and the staying-walls ¢ become intensely 85
‘heated, and the heated currents and products
of combustion pass down and through the re-
generator h, the parallel walls of which and
stays ' present a large extent of surface, by
which the greater part of the heat is absorbed. go
Each lozenge -shaped stay A’ has a rectangu-
lar projection at each end, (shown in dotted
lines,) and extending half the thlekness of the

‘ brlcks of the 1egeneret0r-wells These pro-

jections, being the depth of the bricks, fit be- g5
tween their ends. The stays thus keep the
walls of the regenerator h at the proper dis-
tance apart, W]:ule they -are themselves sup-
ported and kept in position by their rectangu-

s flues f Whleh has opemngs il mto the com- | lar projecting ends ﬁttmg between the ends of mo '
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the bricks. The products of combustion then | perature of blast from each stove during the
pass through the valves ¢ to the flue L, and | whole time it is on blast.

through the valve ! to the chimney.
In order to heat and equalize the tempera-
ture of the blast in the stove heated in the

manner just described, the gas-valve a, theair- ;

valve at d, and chimney-valve [ are closed, and
cold blast is admitted through a valve at «,
and, passing through the flue ,enters the lower
part of the generator through the valves
which can be opened or closed from outside,
as already described. In its passage slowly
up the regenerator, the blast is thoroughly dif-
fused by coming in contact with the triangular
or lozenge-shaped stays &/, and the parallel
walls £, and absorbs the heat from the highly-
heated surfaces. It then passes down the in-
tensely-heated walls of the combustion-cham-
ber ¢, and through a hot-blast valve at p to the
blast-furnace. The blast in its passage having
acquired the maximum temperature of the
stove, this temperature will gradually decline,

.great irregularity in the working of the blast-

furnace being thus caused; and in order that
this 1irregularity may be remedied and regu-
lated without requiring the use of three or
more stoves to a furnace, we adopt the follow-
ing novel method of operation, by which the
blast can be made to pass through the valves
¢ to one, two, three, or all the four compart-

‘ments of the regenerator, as may be desired.

Supposing that the stove has been heated to a

maximum temperature, and that it is required

to have a nearly equal temperature of the
blast, though somewhat lower than the maxi-

mum heat of the stove, such temperature to
-continue equal for o considerably longer time

than if the blast were passed through 4he whole
of the stove at once, as in the ordinary man-
ner, the desired equality of température can
be obtained and regulated in different ways
by the valves <. For instance, the blast may

be blown through one or more of the compart- |

ments of the regenerator, the others being shut
oft by the valves 4, and the cold blast being
thus prevented from passing through them.

- These shut-off compartments would retain

their heat, and as the temperature of those
through which the blast is passing begins to
fall then by gradually opening the other valves
the blast would bLe re-enforced and supple-
mented by that made to pass through the hot
compartments of the regenerator, and its tem-
perature would continue for a considerable
time nearly equal; or sometimes we blow
the cold blast through, say, two quarters or
divisions of the regenerator, and as soon as
the temperature of the blast begins to fall we
open another quarter or division, and gradu-
ally close one of the divisions first opened,
thereby allowing more time for the blast to
absorb the heat in its passage through this di-
vision. Then, to still further supplement the
heat, we open the fourth or last quarter or di-
vision, and gradually close that first blown
through. By means, therefore, of the internal

valves, ¢, we maintain a practically equal tem- |

In order to keep the heating-surfaces of the
stove clean, it is necessary to remove a sub-
stance highly non-conducting of heat, which
1s deposited upon them during the combustion
of the gas. When this depositis newly formed,
1t 18 easily removed, being of a light powdery
nature; but after it has been allowed to accu-
mulate and has been subjected to the pressure
of the blast in the stove, it adheres firmly, and
can only be removed by serapers or brushes.
Attempts have heretofore been made to utilize
the force of the contained air in the stove to
expel this deposit; but by our novel method
of constructing the regenerator and part of
the combustion-chamber in two or more sepa-
rate compartments,each communicating, when
desired, by means of the internal valves, 1,
with a valve leading to a chimney or other
external valve, we are enabled to cause the
force of the contained air in the whole stove
at blast-pressure to rush through the com-

“paratively limited area of onlv one quarter

or division of the stove, and in this way such
contained air 1s made to rush through each
division in turn, one at each change from blast
to gas. In this way the dust or deposit is car-
ried through the chimney-valve into the chim-
ney-flue,or through any othersuitable external
valve toa proper receptacle, and the heating-
surfaces of the stove are thus kept clean. And
in order further to lessen the settlement of the
dust or deposit referred to npon the stays be-
tween the parallel walls of the regenerator, we

make these stays of such shape that they pre--

sent no flat horizontal surface uponwhich the
deposit may lodge; but we make them trian-
gular or more or less lozenge-shaped in cross-
seetion, as shown in Figs. 2 and 4, the walls
being properly made to support them, as
shown in Fig. 5. |

We prefer to construct and arrange the in-
ternal valves, ¢, so that they can be instanta-
neously opened when required; or sometimes
we place a separate external cleaning-valve,
0, 1n the neck of the flue, so arranged that it
can be instantaneously opened, and by open-
ing any of the internal valves, ¢, we discharge
the contained air, carrying with it the deposit
which 1t is desired to remove, through the
quarter or division of the stove with which
the opened internal valve is in connection,
and either through thevalvelto the chimney-
flue, or through any external valve into a
suitable receptacle; or, instead of the sepa-
rate cleaning-valve o, we sometimes use an ex-
ternal valve (capable of being rapidly opened)
to each compartment of the regenerator; and
in order to clean any compartment, we open
1ts internal valve, 4, and the external valve con-
nected with it, the other internal valves, 4,
having been previously closed. By this means
the contained air is compelled to pass down
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the particular -compartment to which the '

opened external valve is connected.
‘The external valves described may be ar-
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the chimney-flue or into other Sultable recep-

- tacle.

10

We db not confine ourselves to the please

form and arrangement of the several parts of
the apparatus as hereinbefore described and

shown, which may be modified to suit vary-
Ing clrcumstances-—as for instance, the com-

bustion-chamber may be circular in plan and

the regenerator divided into four compart-
ments by four dividing-walls; nor do we claim,
generally, the use of extelnal valves for the

purpose of cleaning regeneratwe hot - - blast
stoves; but | |

What we desire to clmm is— |
1. The combmatlon, with the severa,l com-
partments / into which the regenerator is di-

vided, of the corresponding internal valves, 4,

and the flue k&, substantially as and for the pur-

20 poses descrlbed and shown

li

'rauged to discharge mto a flue comlected with |

'

2. In combination, the compartments h,

‘valves 4, combustion- cha,mber ¢, air-flues f f

opemngs ' f'y gas-flues b b, and 0pen1ngs b b,
_substanmally as described and shown.

3. The combination of the separate com- '2 5

partments .. of the regenerator, the internal
valveg, i ¢, flue k, and external Valve or valves,
o, for the purpose of removing and carrying
away deposit from combustwn, substantla,lly
as described and shown.

4. The triangular or lozenge-shaped st&ys
k located between the walls of the regenera-

30

tor A, substantially as described and shown. .-

In testlmony whereof we have gigned our
names to this specification in the presenee of 3 5

two SlleCI 1b1ng witnesses.
BENJ AMIN FORD.
- 'Witnesses: JOHN MONCUR.
CH. GAUDIER | -

| - OHN E VIPOND




	Drawings
	Front Page
	Specification
	Claims

