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To alt whom 18 may concern:

Be. it known that we. Harriey €. Worne
and Jouxsox V. Syaoxs, citizens of the
Tnited States. residing in the borough of
Westmont, in the county of Cambria and
State of Pennsvivania, have invented cer-
tain new and useful Improvements in Blast-

Stove Apparatus; and we do hereby declare |

the following to be a full. clear, and exact
deseription of the invention, such -as will
cnable others skilled in the art to which at
appertains to make and use the same.
Our  invention relates to
adapted for use on blow-off valves of blast-

stoves, such as ave connected with blast fur-

naces for heating the air blast thereof.
One of the styles of stoves.in question,
known as a hot-blast-stove, consists of a

Csubstantially evlindrical shell of iron or steel

with closed ends, Iined w' h refractory ma-
terial, and having refractory material dis-
posed in cellular form throughout a consid-
erable portion of its interior. Such hot-
blast-stoves are of large capacity and ordi-

“narily contain many thousand cubic feet of

air or gases, although they may be of greater
or less size, according to the requirements
of the blast furnace. o |

In practice, the refractory material i the
interior of stoves is heated by the combus-
tion of blast furnace gases, or 1 other man-

ner, and after it has reached the required |

degree of temperature, the heating 1s discon-
tinued and the stove is then ready to heat
the air-blast whieh 1s then passed there-
throueh and ordinarily heated to a tempera-
ture varying from nine hundred to fourteen

hundred degrees Fahrenheit, or to other

temperature as may be desired.

After the stove has heen used 1 heating

the blast for a certain time, the refractory
material cools down so that it no longer will
oive the requived temperature to the air,
wherupon the air-blast 18 shut off this stove,
and before heatime it up agam, the larvge
volume of hot compressed air contamed

therein, must be discharged, or released.
This air is under pressures of from ten to

twenty-five pounds per square inch, or theve-
about, and has heretofore been discharged

through an ordinary valve and pipe, and |

produces a loud, roaring noise In lssuing
therefrom and also'carries with 1t a consid-
erable amount of ore and other dust which

apparatus,

!

“and illustration we have referred to our ap-
paratus as used with a hot-blast-stove of a

b —

i

{

has been deposited 1n the stove from the
blast furnace gases.

One of the principal objects of our mven-
tion is to eliminate the excessive naise that
accompanies the blowing-off of a hot-blast-
stove, as above explained, as this noise 1s

very annoying to the workmen and other

people 1n the neighborhood, but 1t 1is also
dangerons around blast furnaces in the re-
spect that when the air is escaping and mak-
ing loud, vibrating noises, other sounds,
signals, instructions and conversation can-
not be heard, thereby interrupting the regu-
l[ar operations and procedure during the
time that said noise continues. In addition
to this there are certain dangerous occur-

rences around blast furnaces that can only

he detected by the noise warning given there-

‘bv. which cannot be heard when the loud

noise from the blowing-off of a hot-blast-
stove 1s being produced.
Another object of our invention 1s to pre-

vont the oxcessive wear of the stove-valve

parts, pipes and other fittings, due to the
cutting effect of the ore and other dust that
is blown out when the stove is emptied of its
air, preparatory to its being heated again.

Still another object of our invention 1s to
nrevent the discharge of the dust particles
into the atmosphere, to keep the bulk ot
them in the stove chamber, and to carry the
hot, escaping air high enough to obviate
danger from its heat.

With these objects in view, we have pro-

vided an apparatus that is simple and eco-

nomical of construction and one that satis-

factorily overcomes the objectionable fea-
tures of the older practice above mentioned.
Although for simplicity of description

blast furnace, we do not limit ourselves to
this application thereof, but we may utilize

it in connection with the discharge ot air,

oases or fluids under any other circumstances
where so desired. |
" We have demonstrated by recent actual
construction and use that our apparatus per-
forms the functions heretofore described,
end eliminates noise, danger, dust, and re-
duces the cutting of the parts by dust con-
sequent upon the blowing-off of air from a
hot-blast-stove.
Referring now to the
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rorming part of this specification and 1in
vebuch like characters of reference indicate
ke pau —Higure 1 1s a vertical section of
5 blow-oit w]xe located near the pottom of

Pl
i-...-"
.
"

a hot-blost-stove and secured to the shell |

hereof.. as shown; showing also a sectional
longitudinal view "of the lower p.:UL of our
apparatus secured to the valve casing. TFig.
2 18 a vertical central sectional view of our

spparatus detached from the valve casing,
for convenience of illustration. Fig. 3 is a

{fransverse section tdken on the line IH-—IH

of Iig.

ATTOWS,
Referring to the various characters of

2 being in the dn‘ectmn ot the

reference on the drawings 1 indicates the
outer portion of a hot- blast-stove showing

the shell and retfractory lining thereof; 3

is an annular base secured to the shell 015 aq
thereto,
while 3 is an intermediate portion o1 a valve

hot-blast-stove and conforming
casing; 4 is the valve casing proper, having

a sea‘t Iormed thereon 'as shown 111 "ﬁ"hl(}h

the mushroom valve disk 5 is shown in its
closed position, and 6 is an annular flange
extending amund the outlet or nozzle of
the valve casing. -

The parts heretofore mentioned, with the
exceptlon of the flange 6, comprise the old
blow-off arr qngement “hereinbefore referred
to, and which, on account of the noise and.

other dl‘ﬁcultle% mentioned, has led to our
1mproved apparatus, which is mounted
thereon.

QOur apparatus consists of:a shell or cas-

ing of considerable length 1ndicated as 9 on’

the drawings, this shell or casing bemw 3e-
cured to the valve shell by bolts { passing
through the perforated disk or bottom 8
and an annular flange 6 formed on the valve
shell as showrn. In the disk 8 1s an aperture
10 shown as of circular outline, but. of con-
siderably less diameter than the
ng; above ;11(1 opening 10, and connected

vided with ﬂ}e_ perforations 12 and the cap
13. Within the shell or casing 9 and mm-

mediately above the inlet pipe section 11, S

located a baflle which is composed of a Jower

hollow truncated cone 15 provided with an

apeltuu 16 which aperture 1s of approxi-

ately the same diameter as the inlet pipe
h‘E‘f(Tthl} 11, the upper portion of sauid hafile
being composed of a reversely disposed hol-
“truncated -cone 17 having
opening 16 at the top thereof, the two cones
being held 1n position by the flat annulag
hand 14 as shown, and surmounted by a

closed, hOH(:W conical top 18 secured to the
Tollow conic
and distance pieces as indicated.

i fnmmn 1{ by bolts or rivets

Above the hallle 1ust deseribed, 18 located
the perforated rhl]}lu"‘ﬂm{]_f) which 1s se-
cured within the shell as indicated. The

baflle composed of parts 14, 15, 16, 17 and

.98

ralve casw

the mlet pipe section il pro-
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- dead air.sp: ace 28,
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18 mounted in a shell or casing, constitules
what we call one umit of ovr construction,
and 1n the ilustration accompanving (his
specifieation, another unit 14 <hown above
the perforated diaphragm 19, althaugh we
may use any number of units as desired, to
accomplish the purpose intended.

Above the upper hollow cone 1S 39 localod -

the mverted funnel 20 having 2 iower flange
22 whereby 1t 15 secured to 111{: shell or cas-
me 9, and an upper {lange 21 on which 1s
mounted an upper perforated pipe section
23, provided with perferations 24 therein.
The upper pipe section 23 1s provided with
a closing pilece 29, ﬂnd mounted on the
upper end of the p]]){, 23 1s an upright per-
forated funnel 2¢ having periorations 27
therein, through which latter the air or
onses ﬁmﬂly pass into the atmosphere
The space at the lowu* portion of our ap-
paratus Indicated by 28 we call the lower
dead air or eddying space, while the spaces
within the baflle units indicated as 20 we
call the expansion chamber. Similarly, the
space 30 is the upper dead air or cddying
space,-and 31 1s the upper chamber.

"We have indicated at 22 the ore or dust
which is retained within the chamber of {he

hot-blast-stove by reason of the operation
of our apparatus. |
In 1llustrating cur invention we have

shown the nozzle or valve casing located at
an angle of about sixty deﬂ*roes from the
homm:n‘ml although this is not essentral,
it could extend Verurqllc horizontaliy,
in fact, might be inverted, if desived.

Al‘i:hmmh we may vary the proportions
and dimensions of our apparatus. we have
shown the mlet pipe 11, having pmim ﬂ.tmm
12 about egual In combined cross ~oectional
area to the cross section of the pipe iteelf,
and the diameters of the openings 16 are
mb%iantml]‘v equal to the diameter of the
pipe 11. Hhmmh we may alse vary the
pmpmtmn of other parls of cur apparatus,
we have shown the dia phragm 19 plmldpfl
with perforations about equal in area to the
other ()penmn%. and the openings in the pipe
23 and the flmnﬂl 26 are similar.

The operation of our apparatus 15 sub-
%Lintm]l;r as follows:—The hot-blast-stove
or other apparatus being iull of air, gases,
under pressure, the valve 5 is {)pened
and the fimids are thence: discharged from
the valve casing 1nto the mlet pipe li thence
pass ot Lhmugh_ the per forations 12 m
simall streams, thence issue into JW tower
where,

ddxmm whirling and back-

action is occasioned. Llwr‘by Aiesim pafing a
portion of the umg and lesse-mng the
velocity.  The divection of the moetion 18
then reversed by passing through the Jower
opening 16 into the Im”er eXPanslon lem-
ber 29 and eddm& and countercurrents agai

Or
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are formed and the velocity is lowered by

‘the expansion therein. The fluid then passes

through the upper opening 16 1 the lower
unit of the baflle, impinges aguinst the cap
or hollow cone 18 and 1s again deflected
downward and escapes mto the space sur-
rounding the exterior of the cone 18 through
the annular opening between the hollow coni-
cal frustum 17 and the conteal cap 18, there-
by again causing countercurrents, dissipa-
tion of the energy and slackening oi the
velocity, due to expansion. friction, eddying
action, ete. The flmud then percolates
through the perforated diaphragm 19 into
the. upper dead air space 30 and thence
through the second bafiling uwmt, with re-
sults as heretofore deseribed in connection
with the first.
baflling umt through the annular space be-
tween the upper conical cap or deflector 18,
passage i1s made into the inverted funnel 20,

~ thence into the upper pipe section 23, thence

29

30

390

through the perforations thereof, into the
outer chamber 31 and finally through the
perforations 27 in the upper upright funnel
26, the fluids 1ssue into the atmosphere.

Although we have shown and deseribed
our apparatus with a hollow ¢ylindrical cas-
ing, cylindrical pipes, and other portions of
cvlindrical cross section, we may make these
of square, rectangular, oval or other forms,
as may be expedient or desired.

'3 -

For convenience of description and reter-

“ence, the lower ends of the various portions

of our apparatus are called the entering-
ends, and the upper portions the discharge-

ends, as our apparatus may be used 1n any
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position. We may use more or less baflies
as desired, and in certain cases, may omit
the upper parts, such as the upright perfo-
rated funnel, the upper pipe section 23 and
the appurtenances thereof, as one or more
baffle units may suffice under certain condi-
tions. - - '

Although we have shown and described
our invention in considerable detail, we do
not wish to be limited to the exact and
specific details shown and deseribed. but may
use such . substitutions, modifications or
e~uivalents thereof as are embraced within
the scope of our mmvention and pointed out
in the claims. | |

Having thus described our invention, what
ve claim and desire to secure by lLelters
Patent is: o

1. ITn apparatus of the character desceribed,
a hollow shell or casing., provided with m-
let and outlet openings, one or more balfles
within said shell, each baflle comprising a
pair of hollow conical frusta with their
bases adjoining , and sccured together
throughout the entire circumferences of said
bases, thereby providing for the eddying
and expansion of the fluids passed there-
through. o

After leaving the second

forated funnel mounted w

=

2. In apparatus of the character described,
a hollow shell or casing provided with inlet
and outlet openings, one or more baflles
mounted within said casing, each ballle being
composed of a pair of hollow conical frusta
with their bases adjoining, the outlet frus-
tum having a hollow conical cap secured at
a slight distance therefrom, thereby provid-
ing for reversing the flow, the eddying aud
expansion of the fluids passed there-through.
- 3. In apparatus of the character deseribed,
a hollow shell or casing - provided with a
smaller inlet opening, one or more bailles
within said shell, each Dbaflle comprising a
pair of hollow conical frusta with their
hases adjoining, an inverted funnel secured

bevond the bailles, a perforated outlet pipe

connecting said funnel with the interior of
said casing, and an upper upright perfo-
rated funnel secured to said casing through
which the fluids finally pass to the atmnos-
phere. | | |

4. Tn apparatus of the character described,

‘a hollow shell or casing provided with an

inlet pipe of less diameter near the base
thereof, a plurality of bafiles mounted with-
in said casing, each baille comprising a pair
of hollow conical frusta with their bases
acjoining, the discharge frustum of each
pair being surmounted by a hollow conical
cap secured at a slight distance theretrom,
a perforated diaphragm between each of said
baflles, and an outlet opening beyond the
discharge-ends of said ballles.

5. Inapparatus of the character describers,
a2 hollow shell or casing provided with an

inlet pipe of less diameter near the base
thereof, a plurality of ballles mounted with-

in said casing, each baffle comprising a pair

- of hellow conical frusta with their bases ad-
joining, the discharge frustum of each pair

being surmounted by a hollow conical cap
secured at a slight distance therefrom, a
perforated diaphragm between each of satd
baflles; a hollow inverted funnel mounted
within said casing beyond said Dbafiles, a
perforated ypipe of less diameter than the
casing, mounted between the discharge-end
of said inverted funnel and an upright . per-
ithin saud casing
providing a final ontlet for the fluid there-
from. |

6. The combination with the blow-oif pipe
and valve of a hlast-stove, of a hollow casing

“mounted thereon and provided with a perfo-
rated inlet pipe of less dimmeter than sad

Dlow-oil pipe, a baflle mounted withm said
shell, composed of a pair of hollow conical
frusta with their bases adjoining cacl other

and said easing and surmounted by a hollow

TC
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conical cap spaced apart from the discharge

frastum of .said pair; a bollow perforated
diaphragm mounted within the casing be-
vond the discharge-end of the said haflle; a

| second similar hafle mounted in sald casing

| 130
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and beyond which a Leilow lnverted funmel
5 mounted within <4 | casing,. the upper
end of said funmnel being connected wit (h a
pipe of smaller dinmerer than said

-
L J

”WI”'?

= w—

1‘511]5_.{'. :

said pipe having perforations lendmu into

the annular space mend same, and 2 closure
at 1ts upper end, and an prmht discharge

funnel mounled within said casing and pro-

vided with perforations vmmﬂcmw with the
‘m 10~np}m

An apparatus of the character de-
Scnbed comprising a hollow shell or mqmg
pl‘cwdod with a perfor *ateri inlet pipe of less
diameter, h]uralltv ot bafiles, each com-
posed of a pair of hollow conical frusta,
with their bases adjoining, the areas of the
openings at their apices each being substan-
tially the same as that of the inlet pipe and
the perforations thereof: a hollow cone
mounted over the discharge frustum of said
pair and spaced apart from the same, a per-
forated dmyhz agm mounted within said cas-
ing. between cach pair of baflles, a hollow in-
verted funnel mounted within said shell be-
vona the last of said baffles, the upper end of
said funnel being counected with a pipe of
smaller dmmotﬂr than said casing. said plpe
naving pertorations leading mto the annu-
lar space around the same. and a closure at
its upper end. an upright discharge funnel
mounted within said casing and prov ided
with perforations con ne{ztmg with the atmos-
pnere, the arcas of the openings through
each of said pipes, bafiies. peLn“-ltﬂd dia-
phragm, funnel, ete., being subst: antiallv
equal and considerably Tess ‘than the CTOS3

A
(AL

sectional area of ‘ihe kmd shell or casing,

thereby pmmdmﬂ* for the edidying, contrac-

ana expansion of the fluids passed
there-through. - |

5. An apparatus of the character de-
cﬁmiheut comprising a hollow shell or casing.
having an inlet pipe of less diameter, mdd
inlet pipe being - provided with an end clo-
sure, and side per"i'o"*lhms approxinately
equs 1 in areas to the cross sectional ares o¥i
said pine, a series of haffles “immtﬂd within
said shell or cagmg. cach paflle being cora-
posed 0f a paiv of Oﬁ}pﬂ“ﬂ:mfdh sosed hol-
iow conical Trusta with their bases adjoin-
ing eacn other and the 131ter1m of said shell,
the discl g frusium of each palr bevw
surmounten by «w hollow conical cap space
al « sheht distance therefromn, a perforated
diaporagm secured within said shell be-
twearn uuch sade of said bafiles, an inverted

runnel n’mnmeﬂ within the shell beyond the

—_—r—— —r s S maare wram.
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of an apparatus mounted on the

~which pass therethrongh to be sub }ﬂ

et v I
hﬁrﬁjtitﬁt

discharge- end of the last baflle, saxd funnel
being connected with perforated discharge
pipe of less diameter 11.-,111 said shell or cas-
ing, the perforations therein mmmmllmtlnﬂ
with the annular space between said di--
charge pipe and said shell; a top closure for
sald dizcharge pipe and an upright perfo-
rated funiel mmull{d at or near the dis-
charge-end of said shell ov easing, the perfo-
rations of which fnnnel connect the interior
with the atmosphere.

9. The combination with a blast- cstm‘e Of

an appar atus mounted on the blow-off out—
let thereof, f*mnpilmm a tubular casing, n
which is mounted a series of bafiles. 50 con-
structed and arranged that the fluids which
pass through said apparatus are subjected
(o denﬂ* and expansion. 1‘101‘@1)3, lessen-
ing the energy and velocity thereof.

10. "Hw combination with the hlow - off
outlet of a blast - stove e, of an apparatus
mounted thereon comprising a tubular cus-
mge of comparatively ]m*nm eross-sectional
area, an imlet of less area, the 1.:1t"ﬂ“1m° o f
8214 tuhu]f‘*r casing being provided with ao
eeries of bafiles whe}{bw the Haids pazsed
there-through are subjected to eddving
expansion. ihe:obv lessening the
veloeity thereof.

11. The combination with a blast - stove.

.
Dinw = o
outlet tnermf comprising a tubuizr casing
of comparatively large cross-sectional avea,
an 1nlet of less area, the interior of said
g having a series of baffles mounted there-
11, S0 ‘lrl‘l"lﬂ"?d as to provide conir t::o?a

eXDangions and toctu gite gu‘ﬁ‘ﬁngﬂmm’m O

FR Ty £}
IR

energy angd

_f‘pa(..e within said casing, w ﬂel“ﬂb“?’ the rluids

passed there-through are subjected {o edc 1"?'—
INg., eXpansion. and chs INELS 1n fhrecq._mq OF

flow, therebv lessening the SRETEY and ve-
locity thereof.

12, The combine ‘tm“l with a blast- st oV,
of an apparatus mmmmd onn the bigw-off

1-'11“*-""'*1
l_,.--[in, 15]3‘:

outlet thereof. comprising a tubuigr’ |
and means therein for causing the ﬂu;.f:;s:;

eddving and expansion, thereby lessening
the energy and velml‘ﬂ’i}* Hw@oi

in testimony whereo? we 1 v.:_“""@m QTN Our
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