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UNITED STATES PATENT

JOHN F. BENNETT, OF PITTSBURG, PENNSYLVANTA.

HOT-BLAST STOVE.

E:PECIFIC&TION formmg part of Letters Patent No. 303,203, dated Aﬁgust 5, 1884.
| A'ppl}mtmn ﬂleﬂ Sﬁptember 24 1383, (No model.)

To all who m ik T CORCEPTY T
Beitknown that I, JOON FRANCIS BENTETT

of Pittsburg, In the county of Allegheny mld_

State of Pennsylvania, bave invented certain
new and useful Improvements in Hot-Blast

Btoves; and I do hereby declare that the fol-

lowing is a full, clear, and exact deseription

thereof, reference being had to the accompa- |

nying drawings, and ti} the letters of refer-
ence marked Lheret}n which-form part of thls

specification.
My invention relates to 11111)1*0vements n

.Stoveﬁ*, for heating air-blasts for blast- fummes

20

of emlstructmn

in whieh'atmmpheri cair,onitspassage thmugh

the stove, takes un the heat previously depos-
ited by the hot waste cases from the blast-fur-
nace; and the objects of my improvements

are, ﬁl‘&ﬁ to facilitate the passage of the cold ! 4

alr thmunh the stove; second, to present a

large he&ted surface to the Q11 forced through; |

-mﬂ third, to attain these ends with cumplluty
I attain these objects by the
means illustrated. in the 10@01111}&11} ing draw-
ings, in which—

Figure 1 represents an elevation of my stove,
slwmnn the relative location of the parts.
Fig. 2 is a plan view of the same. Fig. 3 18

& sectional elevation, and Kig. 4 a horizontal
- section, thereof.

W

" Similar letters refer o COIIG’%}_}OH!‘]T ng parts
throughount the views.
A 161)1‘63{311‘1:% the tubes which form the flues

@ « &, by which the hot air is conducted from

the blast-furnace flue e to the chimney-flue G,

= gn¢l the cold air from the cold-air inlet M to |
“the hmte@. alr main Iv, which leads to the fur-

nace. The tubesare se shaped that the cross-
section of the flues forms a hexagon, whereby
a large surface for the storage of heat is pre-
sented to the waste gases and a greater incre-

pheric air than heretofore possible. Lhe ends

" of each tube are rounded or tapered to avoid

50

~ frictional 1‘6‘-‘11813&1166 to the 1}‘18:3‘106 of the air
or gas.

B is the valve- gamng, in which a valve simi-
lar fo €' moves. The valve-stem e has a
weighted lever, w/, attached thereto, so that

the hot gases can only enter the stove when

their .pressure exceeds that of the weighted

Jever, the weight being horizontally adj ustable k
The |

to obtmn d}.ﬂemnt {160‘1*688 of pressm e,

syl

with the chimmney-flue C.

H, regulates the amount fed.

hat gases are admitted to the casing B from

| the blast-furnace by the main 1 lndernwund

flue e and pipes d D, and thence canducted to 55
the stove by pipe e. A flanged cover, &, ca-

pable of vertical movement on the box, affords

access to its interior for eleaning or inspection.
(s the main underground flue conducting

he waste gases, atter h‘wm otraversed the stcwe 60

and been lfu*gely if not eutlre]y relieved of

heat by contact with the tubes and the walls
of the stove and pipes, either to the shatt or
to a point of further utilization.
{18 a valve regulating acecess of the waste 65

oases to the flue C. 1Its vertical position de- |
termines the velocity of the hot gases and the
amount of heat abstraeted. ’I‘o a handle, £,
affixed to the valve-siem K, isattached a chain,

i, passing over the wheel J; supported by a 70
sunitable standard, (&, on the valve-casing .
Weights P P’ are e attached to the other end of
the eha,m ¢, to counterbalance the tendency of
the valveto: approach itsseat, cansed by gravity
and thesuction of the chim*wy Astheweights 75

approach each oiher the strain on € is in-

[ creased.

U U’ are pipes connecting the valve-box C”
An eye-piece, g,
affords means for observing theinterior of the 3o

-valve-box, and a man- 1101(, (), atfords acecess

therete.

the plpe a— T |
- Eisa duct hwmg a val ve, b, therem by 85
which the cold air requisite to secm*e 1)61f6(‘
combustion of the hot gases 1s admitted to the
stove. .

TFisthe pipe le'ldlnﬂ the heated %tlnosljllez*lo
air from the stove to the furnace. A valve, go
A joint, I, is
prc}vlded to allow of ready access to the pipe.

(z is a standard SIIDl)Ol‘t-ll]W the wheel 7.

- IJ Y ' representthe four chambers through
which the hot gas or heated air 18 eonducted g5

either to the chunnev flue C or to the he&ted

air main If, accor dnm as the respective source
is the underm rmmd flue ¢ or the cold-air
pipe M.

K is the stem of the valve C.

L I/ I 1/7 are a series of doors at the tep
of the stove, permitfing access to its interior
for cleaning or inspechion purposes.

- M is a cold-air pipe having a valve, M.

160
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N N’ N” N are doors ab the bottom of the

- furnace for cleaning- or observation.

al

s

O 1s a passage, formed by arching the partl

can go from the chamber J to J’, and the heated
air from J'to. J, the gases and air pmsmnﬂ'
opposing dir ections.

'.

“tion 7’ over the pier Z"”, by which the gases

this heat.

When the stove hasbeen raised to

the desired temperature, the valves 6 C” and -

that in the box B are closed, and the valves

er. The cold air then traverses the stove in
an opposing direction to that pursued by the

Pand P are Lounter Welghts for the valve C’ 1

. Qis a man-hole to admit access for cleaning
the valve (', valve-box C”, and pipes R and U,

R is a plpe connecting the chamber J” with
the valve-box C". o

S represents the iron casing of the stove.
The stove is preferably made of an alfitude of

seventy feet and a diameter of twenty-one feet.

T represents a nut affording a bearing for
the valve-stem 1K fmd frmdmﬂ‘ its vertleal re-

- elpromtlon

| 201

25

U U’ are pipes connectmg the valve- bmt G
with the underground flue C.

V is the air-space between the casing S and
the brick-work W, to obviate conducmon |

W W W” W' are large stones, which can

beremoved to afford access, respectively, tothe

chambers I J" 7 J" by fir st opening the series
of doors I I” I.” I/” and removing the stones !

LI LY I
X X' X" are eross- W :«;ﬂls susmmmﬂ‘ the W *111
7 in position.

Y Y Y Y YY" are large stones support .

ing the tubes A A A in position. The stones

~are so cutb as to form a quadrant 1n one cor-
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ner, thereby forming an arch when two stones,

couuterpmt each of the other, are placed in
the positionillustrated on the dmwm g8, wh ere-
by maximum strength is secured. -

hot: gases, and takes up the heat plevlously_
deposlted there by the gases.

AS the flues are he‘{aﬂ‘onwl 1n then CIrOSS-
section, instead of round square, or parallelo-
wmmmatw a8 !heretofore more heat is ab-

round flue, first, because of a decrease in ve-

locity, owing to the shape of the path; and,

M and H inthe pipes F M opened, which lead, 70 "
‘respectively, to the blast-furnace and the blow-- -

75

str acted from the gases than possible with the -
30

second, on account of an increase in the con-
vex Smface which takes up the heat, ‘because
the convex surface of a prism 18 measured by

the product of the perimeter by the altitnde, -

while that of the eylinder is measured by the

product of the circumference by the altitude,
{ thealtitudeand diameter being taken, respect-.

ively, the same; but the area ,of the polygon
clrcumscmbed a,bout a circle 18 U'reater than

QO

that of the circle; hence the area of the prism

having the same cha,meter and altitude as the

| inseribed cylinder is greater than that of the
latter.

H‘ng thus fully described my invention,

- Patent of the United States, 18—

- LA 7777 are the brick par tlhons for mmg |
the chambers I J J' J”.

Z"" 18 a pier, upon which the ar (,herl stones
f01 ming the passage O rest.

The olaemtlou 1sas follows: Thevalve, Whose
stem is indicated by m, is opened, allowmg
the access to the stove of the blast-furnace, hot

gases coming through the flue ¢ and pipes d

D into the valve box B, and thence into the
stove by pipe e¢. Simultaneously the cold-air
valve b is opened in the pipe E to secure per-
feect combustion of these gases in the stove..
The valves H and M’ being closed at this time,
the hot gases will go vertically through cham-

- ber L, be deflected by the arch into the flues
- a a, composing chamber J, thence through

55
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arched passage O into the bottom of the cham-
ber J’, through flnes ¢ « @ of that chamber,
agaln deflected by a similar arch, and thence
out through flnes a a « of chamber J” into pipe

R, valve-box C”, pipes U U’, flue C, and thence |

to the chimney with or without intermediate

utilization. Thegasestraversingthewallsand
flues at a temperature approximately 2,500°

Fahrenheit, and a velocity regulated by the
position in a vertical plane of the valve C', de-
posit their heat, to a greater or less amouut
according to the velocity, in the walls W Z 4
7/ 7" and the tubes A A A in the chambers
J J7 J7, which serve as storage-reservoirs for

!

1. In apparatus for feedlnﬂ heated air to

blast-furnaces, a stove hfwmw its walls and

tubes shaped hexagonally in their Cross-see-
tion, for the purpose specified. |

2. In apparatus for feeding heated air to_

blast-furnaces, a stove, h&Vng hexagonally-

shaped parblbmn walls Z 7 7" 7" , and hexago- '

nal tubes A, the walls forming chambers I J
J J”’ substantmlly as described. -

3. In apparatus for feeding heated air to
blast-furnaces, a stove, S, hzwmcr flue e, pipes

100

105

d D, box B, containing a Valve, pipe ¢, pipe -

I, cont'umnﬂ valve b, hexagonal tubes A, par-
titions 7 7' 7" z", fOI‘.I’ﬂlDﬂ‘ chambers I J J’
J”, passage O, plpe R, valve-box C”, contain-
mg valve U, pipes U U’ and flue O for the
purpose herem fully set forth.

4. In apparatus for feeding heated air to

blast-furnaces, _
with a valve, hexagonal tubes A, partitions Z
77" 7, forming chambers I J J'J”, passage
O, E?ulld p1pe F, containing valve H, for the pur-
pose descrlbed |
5. In apparatus for feeding heated air to
blast-furnaces, astove, 5, having afiue, ¢, pipes
d D, box B, containing a valve regulated by
a weighted lever, m', attached to stem m, pipe
¢, pipe L, C{)l’lt-al]:llllﬂ valve b, hexagonal tubes
A, par tition-walls 7 % 7" 'Z”" formmn cham-

bers 1 J J' J”, passage O, pipe R, valve-box

C”, eontaining valve U, whose vertical recip-
rocation isregulated by counter-weights P I,
attached to one end of a cord or chain, ¢,whose

I1I0
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other end is affixed to the handle £ of the

valve-stem K, the cord ¢ passing over pulley-

95
what I claim, and desire to secure by Letters -

115
a stove, S, pipe'M, provided - -

=y
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‘blast - furnaces, a

303,203 o 3

fiue C, for the purpose herein fully spemﬁed

6. In appamtus for feeding heated air to
a stove, S, havmﬂ* a flue, e,
pipes d D, bﬁ“{ B e&ntmmng 2 valve regu-
lated by 2 welghted lever, m/,

formmﬂ ch%mbers IJ J J7 passage O, pipe
R, valve-box C’, containing valve (', whose

'vertlcﬂl rempmc&twn 18 controlled bv coun-

ter- Wewhts P P, attached to one end of a cord

attached to |
stem m, pipe ¢, pipe E, ine;l(}sinn valve b, hex-
agonal tubes A, partltmn-walls A ",

r
i
|
i

wheel f, ::mta,bly supported on or over the | or chain, ¢, whose other end is affixed to the
valve-box by a standard, G, pipes U U/, and

handle k of the valve-stem K, the cord 2 pass- 13
ing over a pulley-wheel, 7, smtably supperted
on the valve-box by a st‘mdard G, pipes U
U7, flue C, pipes M I, and thelr mclosed valves
M H, for the purpose herein deseribed.

In testlmony that I claim the foregoing as 20
my own I affix my signature in presence of

two witnesses.

JOHI\T I, BENNETT.
Witnesses:
M. BE. HARRISON,
ALEX., RANDOL.
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