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UNITED STATES PATENT OFFICE.

JULIUS A, DYBLIE, OF JOLIET, ILLINOIS, ASSIGNOR OF ONE-HALF TO JAMES T
LARIMER, OF JOLIET, ILLINOIS.

‘SAFETY APPLIANCE FOR HOT-BLAST STOVES,

1.664,061.

To all whoim it may concern

Be it known that T, Jurius A. Dyprae, a
citizen of the United States, residing at
Joliet, in the county of Will, State of Illi-
nois, have invented certain new and useful
Tmprovements in Safety Appliances for
Hot-Blast Stoves, of which the following is
a full, clear, and exact deseription.

The present invention relates to hot blast
stoves that are employed to heat the comi-
pressed air before it is delivered to the
twyers of a blast furnace and secks to pro-
vide safety means to prevent back flow of
gases from the furnace into the stoves and
therehy avoid the danger of explosion of
stch gases in the stoves,

The invention consists in the features of
improvement. hereinafter described, illus-
trated in the preferred form in the accom-
panying drawings. and more particularly
pointed out in the claims at the end of this
specification,

Figure 1 is a view in elevation of a hot
blast stove having {he present improvements
applied thereto, certain adjacent parts be-
ing shown in section. Tig. ¢ is an en-
larged view, showing a portion of the hot
blast stove and appliances connected there-
with, parts being shown in vertical section.
Kig. 8 is an enlarged detail view in vertical
section through the inlet valve of the power
cylinder which controls the valve between
the stove and the hot blast delivery pipe.
IMig. 4 is a view in vertical scction on line
4t of Tig. 3. Tig. 5 is a plan view of the
casing containing the check valve for the
mixer pipe with associated parts. Fig. 6
Is a view in vertical seetion on line 6—6 of
Fig. 5,

The hot Dlast stove 10 may be of any
usual or snitable constrnetion. ™ It will usu-
ally form one of a series and is provided
with the usual inlet pipe 11 whereby com-
pressed air is delivered to the stove from
the main _cold bLlast supply pipe 12. The
branch inlet pipe 11 is provided with a -cut-
off valve 13 ‘and the supply pipe 12 leads
frony a suitable air compressor (not shown),
From the opposite side of the lower portion
of the hot blast stove 10 leads o pipe 14
through which the beated compressed air
asses from the stove and through a valve
chaber 15 to the main hot blast pipe 16,

"whenee it will be delivered to the bustle

—Specification of Letters Patent.
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pipe and twyers of the blast furnace. The
hot blast stove 10 is connected as usual as
by suitable pipes 17 and 18 with the gas
main 19 that leads from the blast furnace,
but the arrangement and connection of such
gas pipes forms no part of the present in-
vention.

The pipes 14 and 16 and the valve cham-
ber 15 are lined with fire brick and the lat-
ter is provided at its base with a seat 20 for
a valve 2. The stem 22 of this valve ex-
tends upward through the cover 23 of the
valve chamber and through a suitable stuff-
ing box 24, To a cap piece 25 on the upper
end of the valve stem 22 is fastened one end
of a cable 26 that passes avound a pulley 27
(sec Iig. 1) mounted upon a bracket 28
that is conventently attached to the side
wall of the stove 10. The other end of the
uble 26 is secured, preferably by a turn-
buckle 29 to the upper end of a piston rod
30 that extends through a stuffing box 81 on
the upper end of a controlling cylinder 32
and is secured to a piston 83 in the cylinder.
The latter is secured to the side wall of the
stove 10 and is provided at its lower end
with a head 34. ,

Adjacent its lower end, the cylinder is
provided with relatively large and small
vent ports 35 and 36, the larger port 35 be-
ing farther from the lower end of the cylin-
der than the smaller port 86. At its upper
end, the evlinder is provided with a cham-
ber 37 that communicates by a port 38 at its
lower end with the interior of the eylinder
at a slight distance below its upper end. A
valve casing 39 extends through the upper
portion of the chamber 87 and its reduced,
inner end is threaded into an opening 40 in
the wall of the cylinder 82 adjacent its up-
per end. The outer portion of the casing
30 fits in air-tight fashion in an opening
in the outer wall of the chamber 37 and a
hexagonal flange 39’ on its outer end abuts
against this wall. The inner end of the cas-
mg is provided with a beveled seat for a
check valve 41, the stem 42 of which ex-
tends through the hub or central portion of
a suitable euide or spider 43 formed in-
tegral with the valve casing 89. A spring
H, coiled avound the stem, extends between
a nut 45 threaded thereon and the spider 43
and tends to hold the check valve 41 on

‘its seat.  The valve 41 is provided with g
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relatively small) vestricted port 46 opening |
mto the cylinder and the valve casing is |

provided with large ports 47 opening into
the chamber 87. The valve stem 42 is pref-
erably provided with guide wings 49 that
fit within the reduced inner end of the cas-
ing 39. - :

A by-pass pipe 48 is. threaded into the
outer end of the valve casing 39 and is
suitably connected with the cold hlast pipe
12 and preferably through the medinm of a
mixer pipe 49, to which the lower end of
the pipe 48 is attached. (See TMigs. 1 and

2.) In the by-pass pipe 48 is placed the cas-

ing. 50 of a three-way valve, this casing
having a .vent nozzle 51 The three-way
valve within the:easing 50 may be of ordi-
nary construction and to its stem Is attached
a lever 52, one end of which carries 2 weight
53, while the. opposite end has connected
thereto. a cable or cord 54, shereby the
shifting of the valve may be readily ef-
fected.. The weight 58 normally holds the
three-way valve in such position that com-
munication is established between the mixer
pipe 49 and the upper end of the cylinder
32, so.that compressed air will low through
the by:phes pipe 48 into the upper end of

By pulling the cord or cable
-way valve is shifted to cut off
compressed air through the pipe

54, t‘l_ie i
the flow o

48 and establish communication between the

upper end of the cylinder 32 and the. atmos-
phere.

The mixer pipe 49 leads from the eold
blast pipe 12 Lo the hot blast pipe 16 and in
the mixer pipe is placed a casing wherein
is contained a check valve 55 and prefer-
ably, also, the controlling valve 56. The
casing iy formed, as shown more particu-
Iarly in Figs. 5 and 6 of the drawings, of
tweo scctions 57 and 58 having inclined abut-
ting flanges secured together by belts 59,
the outér ends of the casing sections and the
portions of the mixer pipe having abutting
flanges connected by bolts 60. The inner
end of the casing section 58 is provided
with an inclined seag 61 for the valve 55
This valve comprises a plate pivetally con-

‘nected to, arms 62 npon its back, these arms

being fastened at their upper ends to a
shaft 63 that extends through the walls of

“the casing gection 57. One end of the shaft
63 preferably extends throneh s stufling box
64 and, outside the casing, has fixed thereto

an arm 65 which extends in opposite diree-

tion from the arms 62 and whereon a coun-

terbalancing weight 66 is adjustably secured

55 is.pivotally connected the lower end of
a link 68, the opposite end of which link-is
pivotally sccured by a pin 69 to the yoke-
shyped end of a bolt 70 that is secured to
a pistoit 71,
a cylinder 72, the flanged lower'end of

delivered to the blast furnace.

The piston 71 is arrangéd in-

1,064,061

which ig bolted to a ring or plate 73 that is
fastened to the upper face of the valve cas-
ing seetion 57 over an opening therein. The
Licard 74 at the outer end of the eylinder 72

s provided with a vent port 75.

The valve 56 is preferably of the butter-
fly type and is mounted on a shaft 76 that
is jonrnaled in the side walls of the casing
section 48 (see Fig. 5). One end of the
shaft 76 extends through a stuffing box 77

75

at one side of the casing and an operating -

lever 78 is centrally fixed thereto. Cords
o cables 79 and 80 are fixed to the ends
of the lever for shifting the valve 56 to ad-
mit a greater or less quantity of cold com-

pressed air from the supply pipe 12 to the

het blast pipe 16 and thereby regulate the
temperature of the compressed air that is
The valve
56 is provided with a stop lug 81 which is
arranged to engage the wall of the casing
section 55 when the valve 56 is in wide open
position. B
When the stove is in operation cold com-
pressed air is admitted through the pipe 11
to the bottom of the stove 10 and air under
pressave flows from the supply  pipe 12

through the mixer and by-pass pipes 49 and

48 to the upper end of the controlling cyl-
inder 82. The pressure of the air unseats
the check valve 41 so that compressed air

passes into the upper end of the cylinder.

and forces the piston 88 down. The down-
ward: movement of the piston, through the
medinm of the cable 26, lifts the valve 21
from the position shown in full lines to that
shown by dotted lines in Fig. 2 of the draw-
ings. As the piston 33 is thus forced down-
ward, air escapes freely from the lower por-
tion of the controlling cylinder 32 through
the vent ports 35 and 86 adjacent the lower

lower end of the cylinder, it closes the larger
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end thereof. As the piston approaches the

vent port 85 and the lower end of the cylin-

der then acts as a dash-pot to chieck the too
rapid movement of the piston and of the
valve 21 controlled thereby. The smaller
vent port 36 then allows the slow escape of
air from the lower end of the cylinder 82
until the valve 21 has been completely raised
to its open position shown by dotted lines in
Fig. 2.. 8o long as air under pressure is
thus maintained in the upper end of the
controlling cylinder 32, the valve 21 is held
in" open position, so that the heated air

‘passes from the stove 10 through the pipe
14 and valve casing 15 to the hot blast pipe

16, whence it is delivered to the furnace.
If, however, from any cause the pressure of
air in the cold blast pipe is cut off or re-
duced to such degree that there inay be
danger of a back-flow of gas from the fur-
nace through the hot Dlast pipe 16, the pres-.
sure in the upper end of the eylinder 32 is
reduced and the weight of the valve 21 and
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- mechanism actuated by the air pressure of
* the system, (and obviously the air plessure
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its stem 22, (which is in excess of the
weight of the piston 33 and its stem 30)
auses the valve 21 to promptly descend to
its seat 20 at the lower end of the casing
15. When the piston 33 moves from the
position shown by dotted lines in Fig. 2, to-
ward the position shown by full lines in
said figure, air escapes from the upper por-
tion of the cylinder 32 through the port 38,
chamber 37, through the ports 47 of the
valve casing 39 and as well, also, through
the hole or port 46 of the valve 41 into the
by-pass pipe 48 but as soon as the piston 33
closes the port 38 the upper end of the cylin-
der acts as a dash-pot to resist the too vio-
lent closing of the valve 21, although the re-
stricted port 46 in the check-valve 41 will
permit the gradual escape of air until the
piston 21 reaches the upper end of its move-
ment. - Hence, it will be seen that by placing
the cut-off valve 21 under the control of

for this purpose, while preferably taken
from the cold blast supply, may be taken
from any desired point of the system) any
such reduction of the air pressure as would
permit a back-flow of gas from the furnace
through the hot blast pipe into the stove,
will insure the prompt closing of the cut-off
valve. It should also be noted that the
valve 21 is arranged in the discharge side
of its seat and is in the nature of a check
valve. That is to say, the flow of com-
pressed air from the stove tends to open the
valve and any back flow of gas through the
pipe 16 tends to close.it. The flow of air
and gas through the valve casing thus as-
sists the controlling cylinder in properly
shifting the valve to guard the stove against
the back flow of gas and the danger of ex-
plosion in the stove.

When the operator desires to stop the
passage of air through the stove, he closes
the valve 13 in the branch supply pipe 11
and shifts the three-way valve within the
asing 50 by pulling the cord or cable 54,
so that the passage of air through the by-
pass pipe 48 to the cylinder 32 is cut off and
communication is established between the
upper end of the cylinder 32 and the atmos-
phere through the vent nozzle 51 in_the
three-way valve casing 50, so that the air in
the upper end of the cylinder escapes to the
atmosphere.  The controlling valve 21 then
descends by gravity to its deat 20 at the

lower end of the valve casing 15. The valve
21 then remains in closed position until the
alve 13 is opened to again supply com-
pressed air to the stove and until the three-
way valve is released so that it is shifted by
the weight 53 to again admit compressed ajr
to the upper end of the cylinder.

- By means of the cables or cords 79 and 80
the operator can shift the butterfly valve 56 i

S

s0 as to permit the required amount of air to
pass through-the mixer pipe 49 to the hot
blast pipe 16, and when the butterfly valve
56 is opened more or less, the pressure of
aiv from the mixer pipe opens the cut-off
or check valve 53 which is on the delivery
side of its seal. The piston T1 will also be
shifted outwardly in the cylinder 72 and the
air pressure on the underside of the piston
will hold the valve 55 open.  If the air pres-
sure falls for any reason the pressure on the
piston 71 is velieved and the valve 55 falls
by gravity to closed position and the back-
flow of gases from the furnace into the mixer
pipe and other parts connected thereto is
prevented. By providing the outer end of
the cylinder 72 with the contracted vent port
75, the eylinder und piston also act us a dash-
pot to prevent the yviolent opening and clos-
ing of the heavy check-valve 53,

The invention provides exceedingly  ef-
fective means whereby all danger of the
back-flow of gas into “the blast stove, cold
blast pipes or into the air compressor ig
prevented in case the air pressure from any
cause Is excessively diminished or cut off.
The advantages of the invention will be
readily understood, since, obviously, any
such baclk-flow of gas from the furnace iy
liable to produce an explosion. The flow of
compressed air from the stove and through
the mixer pipe tends to open the safety check
valves 21 and 55 while any back flow of gas
tends to close .the same.” Both valves are
antomatically opened by the air pressure
and are held open as long as the air pres-
sure persists, but are automatically closed
upon the faihwe of the air pressure. At the
same time the valve 21 can be controlled by
hand, througli the medium of the three-v ay
valve in the casing 50 to cut off or establish
commuunication between the stove and the
hot blast pipe. The valves 21 and 55 are
necessarily large and heavy but the valve 21
is partially counterbalanced by the piston 33
and the valve 55, as stuted, is preferably
counterbalanced by the weight 66. More-
over, the eylinders 82 and 72 are arranged to
act as dash-pots to cushion the opening and
closing movements of these heavy valves.

It is obvious that numerous changes may

be made in the details set forth without de-

parture from the essentials
as_defined in the claims,

T claim as my invention —

L. In combination, a hot blast main, u hot
blast stove having a discharge pipe opening
info suid Tuain, a safely check valve in said
discharge pipe between said main and said
stove, and a fluid pressure motor controlled
by the pressure of the aip blast for opening
said valve, )

2. In combination, a hot Llast stov 2, o dis-
charge pipe for the hot blast, a safety valve
for said discharge pipe, a fluid pressure mo-
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tor controlled by the pressare of the alr
blast for actuating said valve, and means
for controlling said motor to effect the open-
ing and closing of skid valve at will,

8. In combination, a hot blast rmain, a hot
blast stove having a discharge pipe opening
into said main, a self closing, safety check
valve in said discharge pipe between said
stove and said main, a fluid pressure device
controlled by the compressed air of the blast
for opening and holding open said valve,
and means for controlling said motor 4o
effect the opening and closing of the valve
at will.

4. In combination, a hot blast stove, a dis-
charge pipe for the hot blast, a self-closing,
safety chock-valve in said discharge pipe,
a fluid pressure device controlled by the
compressed air of the blast for opening and
holding cpen said safely valve, and a man-
ually operable valve for controlling the ad-

“igsion and exhaust of compressed air to

and from said fluid pressure device to con-
trol the opening and elosing of the valve at
will,

5. In combination, a hot blast stove, a dis-
charge pipé for the hot blast, a safety cut-
off valve for said discharge pipe arranged
above and on the discharge side of its seat
and vertically movable to and from its seat,
a motor cylinder and piston for shifting
said cut-off valve, a pipe for conducting the
compressed air of the blast to one end of
sald ¢ylinder and valve mechanisin for cut-
ting off the supply through said pipe and
convecting said cylinder to the atmosphere.

6. In combination, a hot blast stove, a
discharge pipe for the hot blast, a safety
cut-off valve for said discharge pipe ar-
ranged above and on the discharge side of
its seat and vertically movable to and from
its seat, a motor cylinder and piston for
shifting said cut-off valve, a pipe for con-
ducting the compressed air of the blast to
one end of the cylinder, and a manually op-
erable valve for controlling the admission
and exhaust of air to and frowm said eylinder.

7. In combination, a hot blast stove, a
dischargs pipe for the hot blast, a safety
cut-off valve for said discharge pipe ar-
ranged above and on the discharge side of
its seat and vertically movable to and from
its seat, a motor cylinder and piston for
shifting said cut-off valve, said ecylinder
having a plurality of ports at different dis-
tances from its opposite ends, and a pipe
communicating with the ports at one end
of said cylinder for supplying the com-
pressed air of the blast thereto,

:8. In combination, a hot blast stove, a dis-
charge pipe for the hot blast, a safety cut-
off valve for said discharge pipe arranged
above and on the!discharge side of its seat
and vertically movable to and from its seat,
a motor cylinder.and piston for shifting

1,064
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said cut-off valve, said eylinder having two
vent ports at different distances from one
end, and two inlet and exhaust portg at dif-
ferent distances from its opposite end, an
inwardly opening check valve controlling
the outer inlet and exhaust port, said check
valve having a restricted opening there-
through, and a nipe communicating with
said inlet and exhaust ports for supplying
the compressed air of the blast thereto.

9. In combination, a hot blast stove, a de-
livery pipe for the hot blast, a vertically
movable cut-off valve in-said delivery pipe
arranged ou the dischange side of its seat,
& controlling cylinder, a pisten in said cyl-
inder, a cable connecting the rod of said pis-
ton and the stem of said valve, a pulley over
which said piston extends, a supply pipe
connected to said inlet pipe for conducting
the compressed air of the blast to the upper
end of the cyiinder, and a manually oper-
able valve for cutting off the supply of com-
pressed air and for connecting the upper
end of said cylinder to the atmosphere.

10. In combination, a hot blast stove, a
delivery pipe for the hot blast, a vertically
movable cut-off valve in said delivery pipe
arranged on the discharge side of its seat,
a controlling cylinder, a piston in said cyl-
inder, connected to sald cut-off valve, a
mixer pipe connecting said inlet and deliv-
ery pipes, a supply pipe connected to said
mixer pipe and to one end of sdid cylinder
and manually operable controlling valves in
said mixer and said supply pipes. .

1i. In combination, a hot blast stove hav-
ing a pipe for
aiy thereto and o pips for discharging the
heated air thevefrom, a mixer pipe extend-
ing between the cold blast pipe and the hot
blast pipe, a valve casing .in said mixer

pipe, a safely check-valve in said casing and

a fluid pressure device exposed on opposite
e*des to the atmos; here and to the pressure
in said mixer pip. for controlling sald valve.

12." In combination; a hot blagt stove hav-
ing a pipe for admitting cold compressed
air thereto and a pipé for discharging the
heated air therefrom, & mixer pipe extend-
ing between the cold blast pipe and the hot
blast pipe, a valve casing in said mixer pipe,
a safety check-valve in said caging opening

in the direction of the normal flow through
- said mixer pipe and a motor cylinder and
piston connected to said c¢heck valve, -one.
end of said cylinder being in communica-.

tion with the said mixer pipe on the deliv
ery side of said check-valve.

13. In combination, a hot blast stove hav-
admitting cold compressed
air thercto and a pipe for discharging the
heated air therefrom, a mixer pipe extend-
ing between the cold blast pipe and the hot
blast pipe, a valve casing in said mixer pipe,

an inelined clicck valve in said easing piv-
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ouiLLy 1 ounud ddjacent its uppur edge and
opening in'the dircction of the nmm'\l flow
through fid mixer pipe, a cylinder secured
to said ”{"18111" and- communicating  theres,

5 w1th on the (hsclmr% side of sal(,l check:

valve, a piston in said cylmder and a link
connecting Said piston to said ¢ heels valve.

14. In combination, a hot blast stoye hav-
ing a pipe for athmttlno c,ol(l compressed
a pipe for discharging the
heated aiv therefrom, a mixer pipe connect-

ing the cold blast plpe and the hot blast
pipe,; 2 self- doslrm, sufety check valve in
. said mfixer pipe /opennm in the direction of
and a Haid
pressiiv¢ device expesed on one side to the
. pressurt in said mixer pipe for holding said
*‘xfotg efleck valve open.

15. I;l combination, a hot blast stove hav-’
adzmttmo cold compressed
air thereto and a pipe for dischatging the
hCIt(‘d air, therefrom, 4 mixer pipe 0Mvn<l
ing betw efn the cold, blast pipe and the hot
bLlst pipe, & nanua 1V ope dMO vailve in said’
the {low there-
thl()u“h, ‘u sdf dokm , afetv check valve
in said miker pipe cpening i the direction

* of the normal flow.t therethrough, and me: dns

c()ntrol]erl bv the Hmv of air through said

30 mixer pipe;, “fov holdmn saxd sdfcty checl

valve open.

16. In combination, a hnt blast stove hay-
ing inlet and dischyyge pipes for the com-
pre s<ed air, a mixer pipe connecting said

35 1nlet pipe duodly with #aid dmhdrﬂo pipe,

self closing, safety’ LIICCI\ valves in L‘.:ud dis.
charge plpe and in sgid mixer pipe, and
means controlled by tlm pressure of the air
blast for holding sald safety check valves

40 open.

17. Tn combination, a hot blast stove lmv—
ing nﬂeL antl discharge pipes for the com-
ressed air,a mixer pipe directly connecting
gnd iplet “and- said discharge pipes, self
safety ch(‘ck valves in sald discharge
‘pipe and in said mixer l)ll)L, and fluid pres-
fure devices controlled | )V the pressure ot the
~air blast for holding sdid safety check valves
open, and manually ope aible means for cut-

L]

tinn oft the flow of air to said discharge pipe
and said mixer pipe.

18. In combination, a hot blast stove, a
{I%‘]MI“C pipe for the hot blast, a safety
cheek valve in said discl arge pipe, a fluid
pressure dLvuv for opening and holding
open said valve, a pipe for conducting com-
pressed air of the blast to said cy lmdm'. and
valve mechanism normally held in posltmn
to open communication through sald pipe,
gaid’ valve being manually shift able to cut
oft communication through said pipe and
conneet said eylinder to an exhaust port,
whereby the closing of said valve may be
gontrolled at will,

19. In safety appliances for blast fur-
naces, the combination with a hot blast stove
and discharge pipe leading therefrom, a
safoty check valve in said discha wge pipe for
preventing the back flow of imm((, onses
thevethrongh and a fuid pressure deviee
controlling said safely check valve.

90, Tn combination. a hot Dblast stove, a
diseharge pipe for the hot blast leading
from @aid stove, n safety check valve for
said discharge pipe hetween the stove and
the Twrnace amd arranged (o close auto-
matieallv and prevent back flow and eseape
of gages Trom the furnaee. and means con-
troflod by the pressuve of the blust for open-
ing and holding open said valve.

21, Tn (mnl)lnltmm a hot blast stove, a
discharge pipe for the hot blast, a self clos-
ing, slll‘ty check \.11\’(\ for snid discharee
pipe, and a fluid pressure deviee controlled
by the pressare of the blast Tor holding said
valve open.

22. Tn comshination, a hot blast stove, a
disclinrge pipe for the hol Dluit, a safely
check valve for said discharge pipe, a fuid
pressare deviee for opening id valve and
means for controlling said (Tuid pressurve de-
vice to eflfect the opening and closing of said
valve at will,
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