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JOHN WORRALL CALDER, OF PITTSBURG, PENNSYLVANIA.

'HOT-BLAST STOVE.

SPEC];FICATIOI\T forming part _6f Letters Patent No. 688,716, dated December 10, 1901

Application filed May 24, 1001, Serial No. 61,736, (No modelL)>

To all whom Lt may concermn: . |
Beitknown thatI,JOHEN WORRALL CALDER,

a citizen of the United States, and a resident

of Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented a new

and Improved Hot-Blast Stove, of which the

following is a full, clear, and exact descrip-

tion. | | o
This invention relates to an apparatus for

producing a hot blast for use in connection
with blast-furnaces; and the object is to so
~construct the stove that every part thereof

will be uniformly and highly heated. -

_This specification is. a specific descrip-
tion of several forms of the invention, while
the claims are definitions of the actual seope

~ thereof.

20

- cross-section on theline 4 4 of Fig. I. Fig.
518 a detail view showing the manner of form-

30

. Reference is to be had to the accompanying
drawings, forming a part of this specification,

in which similar characters of reference indi.

cate corresponding partsin.-all the views.

Figurelisa vertical section of the invention
on the line 11 of Fig. 2, with the line of section

broken back at the right-hand side fully to

show the hot-blast pipe. Fig. 21is a cross-see-

‘tlon ontheline 2 2 of Fig. 1. ~ Fig. 31is a cross-

section on the line 3 3 of Fig. 1. Fig. 4 is a

Ing checker-work; and Fig. 6 is a view of a
slight modification of the checker-work. Fig.
7 1s a fragmentary sectional view showing a

slight modification in the form of the stove,

- and Fig. 8is a section on the line 8 8 of Fig. 7.

35
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The stove is constructed of brick built up

1n the usual manner and may, if desired, be

covered with a metallic sheathing, (indicated

at 10 in. the drawings.) The stove is prefer-

ablycylindricalin exteriorcontour,anditcom-

prises two combustion - chambers 11, which !

are arranged at one side of the stove and
which pass upward side by side from the bot-

- tom or base 12 to the dome-14 of the stove.

45

LT'hese combustion-chambers 11 are separated
from each other bya wall 15, and this wall is
formed with an orifice 16 in its lower end,
through which the chambers communicate
with each other at their bottoms. The up-

_ perends of the chambers open into the dome
> 14, Passing out from the interior of the stove

~ and arranged directly opposite the orifice 16

inthe wall 15are two openings, (design ated 17

| mosphere.
‘dome ‘14 without communication therewith
‘and receives at its upper end the cold-blast
‘bipe 24, which is provided with a suitable
valve, (not shown,) by which it may be com-

and 18, respectively.) The opening 17 com-
municates with a pipe 19, which constitutes

the hot-blast pipe. The orifice 18 is adapted 55

to-admit gas or atmospheric air into the
lower portions of the combustion-chambers,
according tothe manner of operating the fur-
nace and will be fally described. Commu-

walls of the stove.
ed tosupply air or gas, according to the man-
ner in which the stove is operated.

2l indicates a centrally-disposed flue which
throughout the stove

passes longitudinally
and above the dome 14, where it communi-
cates with a stack 22, commanded by a suit-
able valve 23, this stack opening into the at-
The flue 21 passes through the

manded. At its lower end the flue 21 com-
municates by orifices 25 with a number of
quadrantal chambers 26, formed in the base
of the stove, the walls of which chambers sup-
portarc-shaped piers27. Thesewallsand the

‘piers 27 are separated from each other, so that

gases may pass into and through the echam-
oers 26 and through the spaces between the

nicating with the lower end of each combus- 6o
‘tlon-chamber (see Fig. 4)is an orifice201in the
T'hese orifices are adapt-

73
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plers 27. These piers 27 support the checker-

work or the regenerative flues of the stoves.
This checker-work is made up of a number of
radially-disposed partitions 28. (See Kigs. 2

and 5.) The partitions 28 are engaged with

and held by arc-shaped liners 29, supported
on the piers 27 and against the interior wallg

of the stove and the exterior walls of the flue

21, as shown in Fig. 2. The checker-work or
regenerative flues thus formed occupy, with
the combustion-chambers 11, the entire cross-
sectionalarea of thestove. Theinterior walls
of the combustion-chambers 11 are curved, as
shown, and this shape of the walls leaves be-
tween them and the flue 21 a vertically-ex-
tending flue 30. This flue serves also as a
regenerative flue and is in communieation

with the flue 21 at its base by means of an

orifice 31. (See Figs. 1 and 4.) The flue 30

passes upward and opens into the dome 14.
The radial partitions 28 of the checker-work,
| as shown in Figs. 1 and 2, are provided with
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double beveled edges 32, which are engaged | mospheric air throtgh the openings 18 or 20,

in corresponding grooves 33, formed in the
liners 29, (see Fig. 5,) thus holding the par-
titions without cement and making a strong
and durable structure capable of resisting the
intense heat to which it is necessarily sub-
jected. If desired, the partitions may have
rounded edges, as indicated at 34 in Fig. 6,
and these edges may engage correspondingly
shaped or rounded grooves in the liners 29.
The checker-work thus constructed will allow

‘expansion and contraction and being formed

of brickwork will effectively retain the heat.
The stove is provided at its top with a num-

which are not used for gas. Combustion be-

‘ginsin the bottoms of the chambers11l,and the

burning gases pass up through the same.
When the valves 38 are reached, additional
oxygen is supplied and the burning gases

pass onward into the dome 14 and down

through the checker-work and thenceintoand
through the flue 21.

By means of the construction shown and

70

75

desceribed when the stove is ‘“‘on gas’—that

is tosay, when it is being heated—evety part
is subjected uniformly to the action of the
burning gases and every part is placed at a

86

15 ber of cleaning-doors 36, and similar doors 37 | uniform and high temperatire, so that the
are provided at the base of the stove. (See | entire volume of the fuel is consumed and
Fig. 4.) The upper doors 36 communicate merely the waste gases pass out through the
with the dome 14, and the lower doors 37 com- | stack. The double combustion-chamber fa- 35
municate with the spaces 26, which are formed | cilitates the combustion of the gas and the

20 below the checker-work. By means of these | heat from the burned gases passing from the
‘doors the interior of the stove may be readily | dome through the checker-work or regener-
cleaned. A relief-valve 39 (see Fig. 4) may | ative flues imparts to all of the surfaces of
‘be provided in the position shown, and relief- | the stove a vigorous degree of heat. = 90

valves may be placed in other positions, if de- Various changes in the form, proportions, |

25 sired. - _ and minor details of myinvention may be re-
38 indicates valves which are used to sup- | sorted to without departing from the spirit
ply air to the combustion-chambers at points and scope of my invention. Hencel consider

~approximately at the middles of said cham- | myself entitled to all such variations as may 95
bers, thus toreénliven the combustion atthese | lie within-the scope of my claims. S

30 points. B '  Having thus described my invention, I
“In such cases where it is desired that the | claim as new and desire to secure by Lefters
stack lead down to an underground flue the | Patent— | | o
‘parts may be arranged as in Fig. 7, in which 1. A hot-blast stove, having two combus- 10c
the stack 22° is turned downward to commu- | tion-chambers located side by side and pass:

35 nicate with the flue, which may be at any ing up one side of the stove, a dome at the

- point desired, and into the stack at its lower | top of the stove in communication with the

~ portion leads the cold-blast pipe 24*. "The | combustion-chambers, a vertically-disposed
farnace thus arranged furnishes four pas- | flue passing through the dome and opening 105
sages through which the cold blast is led and ‘beyond the top of the stove, said flue lying

40 in which said blast is heated. In other re- ‘against the inner walls of the combustion-
spects the structure of the furnaceisthesame, chambers, a checker-work forming regeneras
as may be seen by reference to Figs. 7 and 8. | tive flues,said checker-work extendingaround

The stove may be operated with two burn- | the central flue from one combustion-cham- 116
ers or with one, as desired. 'When two burn- | ber to the other and communicating at its top
‘45 ers are employed, they will be introduced at | with the dome and at its bottom with the cen-

~ the orifices 20 and air will be supplied at the | tral flue, means at the base of the combus-
orifice 18. When one burner is used, it will | tion-chambers for supplying the fuel, means
be introduced at the orifice 18 and air will be | at the upper part of the central flue for sup=< 115

~ supplied through the orifices 20. | plying the blast and means constituting a hot-

~ co In operation, assuming that the gas-supply | blast outlet at the base of the combnstion-
and the air-supply are closed and that the | chambers. S -
furnace has been heated by the gases pre-| 2. A hot-blast stove, having two combus-
~ viously burned therein, the valve 23 should | tion-chambers arranged side by side and ex- 120
Dbe closed and the pipes 19 and 24 opened. | tending vertically through it at one side of
¢z The cold blast then passes in through the | the stove, walls erected at the base of the
pipe 24 and down the flue 21. It then takes | stove at the other side thereof and forming
the course indicated by the arrows in Fig. 1— | are-shaped chambers, piers sustained on said

~ that is to say, it passes through the openings | walls, checker- work forming regenerative 1235

- 25 into the echambers 26 and up oub of said | flues sustained on the piers and communicat-

60 chambers through the checker-work and into | ing at its lower end with the said arc-shaped
the dome 14, and finally down through the | chambers, a centrally-disposed flue passing
combustion-chambers 11 and out by way of | between the combustion-chambers and the
the pipe 19. When the farnace is being | checker-work, a dome at the top of the stove 130

‘heated preparatory to producing the hot blast,
65 the pipes 19 and 24 are closed and the valve
23 isopened. Gas is admitted through the
‘openings 18 or 20, as the case may be, and at-

with which the combustion-chambers and the
checker-work communicate, the said central
flue extending through the dome and belng
open beyond the same, the lower end of the
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¢entral flue communicating with the said arec- |

shaped chambers in the base of the stove,
means at the base of the combustion-cham-

~ bers for supplying the fuel, means at the up-

IO

20

2z

30

35

per part of the central flue for supplyving the
blast and means constituting a hot-blast out-
let at the base of the combustion-chambers.

3. A hot-blast stove having a centrally-dis-

posed flue extending continuously through it

and open at its upper end, a combustion-
chamber arranged at one side of the flue, re-
generative flues arranged at the other side of
the central flue and extending continuously

from proximity to one side of the combustion-
chamber to the other, the combustion-cham-
ber communicating at its top with the regen-

erative flues and the regenerative flues com- -

municating with the central flue at the bot-
tom, said regenerative flues being formed of
a checker-work having radially-disposed par-

titions, the edges of which are engaged in

grooves formed in the surface of are-shaped

liners forming the side walls of the checker-

work and means for controlling the admission
of the fuel and blast. |

4. A hot-blast stove having a centrally-dis-
posed flue extending continuously through it
and open at its upper end, a combustion-
chamber arranged at one side of the flue, re-

generative flues arranged at the other side of

the central flue and extending continuously
from proximity to one side of the combustion-
chamber to the other, the combustion-cham-
ber communicating at its top with the regen-
erative flues and the regenerative flues com-

municating with  the central flue at the bot- |

oD
DD

tom, said regenerative flues being formed of
a checker-work having radially-disposed par-
titions, the edges of which are engaged in
grooves formed in the surface of arc-shaped
liners forming the side walls of the checker-
work, and the said partitions having their
edges rounded and the grooves of the liners
being correspondingly formed, for the pur-
pose specified and means for controlling the
admission of the fuel and blast.

5. Ahot-blaststove, having a centrally-dis-
posed flue extending continuously through it
and open at its upper end, two combustion-
chambers arranged at one side of the flue and
extending alongside of each other longitudi-
nally through the stove, regenerative flues
arranged at the other side of the central flue
and extending from one side of the combus-
tlon-chambers to the other, the combustion-
chambers communicating at their tops with
the regenerative flues, and the regenerative
flues communicating with the central flue at

the bottom, said regenerative flues being
formed of a checker-work having radially-

disposed partitions, the edges of which are
each engaged in grooves formed in the sur-
face of arc-shaped liners forming the side
walls of the checker-work, and means for con-
trolling the admission of the fuel and blast.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. |
JOHN WORRALL CALDER.
Witnesses: |
I. B. OWENS,
JNO. M. RITTER.
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