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UNITED STATES

1,458,288
PATENT OFFICE.

HERBERT W. GRAHANM, OF PITTSBURGH, PENNSYLVANIA.

ATR-BLAST CONTROL FOR BLAST FURNACES.

Application dled Gctober 22, 1920. Berial No. 418,778.

To all whom it may concern:

Be it known that I, Herszer W. GrasAM,
a citizen of the United States, residing at
Pittsburgh, in the county of Allegheny and
State'obeennsylvania, have invented 2 new
and useful Improvement in Air-Blast Con-
trols for Blast Furnaces, of which the fol-
lowing is & full, clear, and exact deserip-
tion.

The present invention relates broadly to
blast furnaces, and more particularly to
means for controlling the blast air fed to
the furnace. ‘

The principal object of the present inven-
tion is to provide means for supplying blast
air to the furnace at a uniform temperature.

A further object of the invention is to
provide means automatically controlled by
the temperature of the blast air for main-
taining a uniform temperature thereof.

A stall further object of the invention is
to provide a control of the character de-
seribed which may be readily and inexpen-
sively applied to blast furnace installations
at present in use.

Another object of the present invention is
to provide a single control for replacing the
independent controls heretofore utilized for
regulating the temperature of the air blast
to the furnace.
~ Still another object of the invention is to
provide a single means for simultaneously
controlling the supply of cold air from the
blower to the heating stoves and the supply
of ccld air which is by-passed around said
stoves. . '

" The foregoing and other objects, together
with their attendant advantages, will be ap-
parent as the invention becomes better un-
derstood, by reference to the accompanying

specification and drawings forming a part
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thereof, it being premised that changes may
be made in the various details and the man-
ner of operation, within the scope of the
appended claims, without departing from
the spirit of the invention.

Figure 1 is a diagrammatic_illustration
of the manner of utilizing my invention;

Figures 2, 3, 4 and 5 are detail views of
ong orm of valve which may be utilized;
an :

“Figure 6 is 2 diagrammatic illustration of
an automatic temperature control for the
valve.

At the present time, it is customary to

supply cold air from a blower of any de-
sired construction and pass at least a por-
tion of the cold air through a stove which
discharges into 2 hot air main or hot blast
main leading to the blast furnace, for rais-
ing the temperature of ‘the air before it is
delivered to the furnace. It is also custom-
ary to provide an independent connection
whereby cold air may be mixed with the
heated air from the stove so that when the

stove is at its greatest heat the air supplied -

e tempered to the.desired

thereby may
i therewith any desired

point by mixin

"amount of cold air.

Heretofore, this tempering of the heated
air, has been effected by a cold air valve,
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and the passage of the air from the blower

to the heating stove has been controlled by
an independent valve, thereby requiring the
operation of two valves to produce the de-
sired temperature. The present invention
provides a single means taking the place of
the independent controls heretofore utilized.

Referring more particularly to the draw-
ings, there is illustrated a blast furnace 2
which may be of any desired construction,
equipped with the usual hot blast main 3
for supplying heated air thereto. ‘This hot
blast main 1s in turn adapted to receive
heated air from any one of a battery of
heating stoves 4, which stoves are connected
to the hot blast main through branch con-
nections 5, each having therein a manually
controlled valve 6.

For supplying cold air to the heating
stoves there may be provided a blower 7 of
any usual consfruction, having its outlet 8
connected through a valve V, hereinafter
more fully described, to the branch 9 lead-
ing to the cold air main 10 which is con-
nected to each of the heating stoves through
independent branch connections 11. Fach
of these branch connections may also be pro-
vided with a manual control valve 12 for
regulating the amount of cold air to the
stoves and determining which of the stoves
is to be utilized for heating the air. In
standard installations it is customary to pro-
vide a by-pass 13 extending from the cold
air main 10 to the hot blast main 3, the by-

80

85

100

105

pass being controlled by a manually oper- -

ated valve 14 which determines the amount
of cold air directly fed to the hot blast main

for effecting the tempering action heretofore

described. The present invention adapts it-
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- self admirably to use with such an installa-
“tion and eliminates the necessity of operat-
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inithe independent controls described.

ccording to the present invention the
valve V comprises a main casing 16 having
an intermediate partition 17 dividing the
casing into independent chambers 18 and
18, The chamber 18 is provided with an
outlet opening 19 connected to the pipe 9,
while the chamber 18 is provided with an
outlet opening 20 connected, to a supple-
mental by-pass 21 communicating with the
by-pass 13. This supplemental by-pass 21
may, if desired, be provided with a manually
operable valve 22. The outlet 8 of the
blower communicates with a casing 23, which
is secured to one side of the casing 16 in
such manner as to enclose a valve seat 24,
having openings 25 and 26 therein communi-
cating with the chambers 18 and 18* respec-

.tively. These openings are preferably seg-

mental in shape to co-opérate with a rotary
valve 27 secured in any desired manner to
an operating shaft 28 and provided with in-

dependent passages 29 and 30.. With the

valve 27 in the position illustrated in Fig-

ure 2, it will be apparent that cold air will’

be supplied in equal proportions to the
chambers 18 and 18> Rotation of the valve
in a clockwise direction, as viewed in Fig-
ure 2, will result in uncovering a larger
amount of the segmental opening 25 and
covering a like amoant of the segmental
opening 26, whereby a greater amount of air
will be fed to the chamber 18 than to the
chamber 182, Due to this construction it
will be obvious that the single valve 27

simultaneously controls both the amount of

air supplied to the heating stoves and the
amount of air by-passed therearound, there-
by enabling an arcuate control of the tem-
perature conditions.

_ During the operation of a blast furnace,

it is customary to heat certain of the stoves,
while others of the stoves are supplying

heat for the hot blast. As the temperature -
.of the stoves supplying this heat gradually

lowers, it is necessary to supply more air
thereto and less air to the by-pass. Asbefore
explained, this may be accomplished with the
structure herein disclosed by rotating the

- valve 27 in a clockwise direction, as viewed
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in Figure 2. For accomplishing this rota-
tion, automatically due to temperature
changes, the hot blast main 8 may be pro-
vided with a thermally responsive element
31, suitably connected to one arm of a bell

-crank lever 82, having a pivotal mounting

(1]

33. As the temperature of the air in the hot
blast main lowers, the element 31 will con-

 tract, thereby rotating the bell crank about

68

its pivot 33 and lifting a piston 84 suitably
connected thereto. This piston works in the
larger end 35 of a U-shaped tube or con-
tainer, the smaller end 36 of which contains

1,458,288

a second piston 37. This second piston car-
ries an a&fjustable contact 38, adapted when
the piston 387 is lowered, due to the raising
of the piston 34, to come into engagement
with a second contact 39 which may be ad-
justably mounted adjacent thereto. This en-
gagement will complete an electric circuit,
when the switch 40 is in closed position,
from the line wire L through one pole of

‘the switch to the wire-41 and then through

the contacts 39 and 38 to the conductor 42.
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‘By utilizing mercury, or similar conducting

fluid within the tube, current will flow to
the wire 43 and solenoid 44 to the wire 45.
This wire may be connected to a brush 46 in
contact with a conducting strip 47, another
portion of which co-operates with a brush
48 connected to thie wire 49 and thence
through the other pole of the switch to the
line wire I/. Energizing the solenoid 44
will cause the same to move its armature 50
against the action of the spring 51 in such
direction that the pivoted pawl 52 will ro-
tate the ratchet 53 in a. counter-clockwise di-
rection. As the ratchet 53 is secured to the
shaft 28, this will in turn effect a movement
of the valve 27 in a clockwise direction, as
viewed in Figure 2, and cause the valve to
supply more air to the stove and less air to
the bypass, this condition tending to raise
the temperature in the hot blast main as re-
quired. ’

Movement of the armature 50, as de-
scribed, will rock the bell crank 54 about its
pivot 55 in such manner that the piston 56
will be lowered within the dash-pot 57. As
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the piston rod 58 carries the conducting strip -

47,1t will be apparent that a predetermined
movement of the piston will move this strip
out of contact with the brush 46,-thereby
breaking the solenoid circuit. Return move-
ment of the piston 56 will be impeded by
a check valve 59 restricting the passage of
air into the dash-pot 57 but permitting the
free escape of air therefrom. Due to this
dash-pot arrangement, prior to the time that
the conducting strip 47 is again raised by
the spring 50 into engagement with the
brush 46, the temperature in the hot blast
main will have expanded the element 31,
thereby effecting disengagement of the con-
tacts 38 and 39. As the temperature in the
hot blast main responds quickly to varia-
tions in the respective amounts of air sup-
plied to_the stoves and to the bypass, such
a construction is highly desirable in blast
furnace installations. S

If it is desired to operate the blast fur-

nace system without utilizing the valve V,
it is only necessary to open the normally
closed valve 15 in the bypass around the .

valve V, and close the normally open valves
15’ on opposite sides of the valve V. Due to
this construction, the valve V may be cut
out for repairs or inspection without shut-
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ting down the blast furnace, or causing any
delay in the operation thereof. '

The advantages of the present invention
arise from the means provided for simul-
taneously regulating the air supplies as re-
quired and for automatically controlling the
regulation by the temperature conditions.

Further advantages arise from the con-
struction permitting use with a standard in-
stallation” in such manner that either the
automatic control or the standard installa-
tion may be utilized.

I claim:

‘1. A. system for blast furnace control,

comprising a hot blast main for the furnace,
means for creating an air blast, a heater
connected to said main and said means for
heating a portion of the air, a second con-
nection between said main and said means
for a portion of the air, and means for si-
multaneously controlling from minimum to
maximuimn the amount of air passing through
either of said connections, said means being
effective for causing substantially all of said

‘air to pass through either one of said con-

nections at will, substantially as described.

9. A system for blast furnace control,
comprising a hot blast main, a cold blast
main, a heater intermediate said mains, a
shunt connection between said mains, means
for supplying air to said cold blast main,
and means for simultaneously controlling
from minimum to maximum the amount of
air passing through either said heater or said
shunt connection, said means being effective
for causing substantially all of said air to
pass through either the heater or the shung
connection, substantially as deseribed.

3. A system for blast furnace coptrol
comprising a hot blast main, for the furnace,
aeans for creating an air blast, a heater
connected to said main, and said means for
heating a portion of the air, a second con-

-nection between said main and said means

for a portion of the air, and a single valve

for simultaneously controlling from mini- .

mum to maximum the amount of air passing
through either of said connections, said
means being effective for causing substan-
tially all of said air to pass through either
one of said connections at will, substantially
as described.

4, A system for blast furnace control,
comprising a hot blast main, a cold blast
main, & heater connected to said mains, a
shunt connection between said mains, means
for supplying air to said cold blast main,
and a single valve for simultaneously con-
trolling from minimum to maximum the
amount of air passing through either said
heater or said shunt connection, said means

being effective for causing substantially all-

of said air to pass through either the heater
or the shunt connection, substantially as de-
scribed.

B

5. A system for blast furnace control
comprising a hot blast main, a cold blast
main, 2 heater connected to said mains, a
shunt for said heater connected to said main,
means for supplying air to said cold blast
main, means for simultaneously controlling
from minimum’ to maximum the amount of
air passing through either of said connec-
tions, said means being effective for causing
substantially all of said air to pass through
either of said connections at will and auto-
matic means for operating said controlling
means, substantially as described.

6. A system for blast furnace control,
comprising a hot blast main, a cold blast
main, a heater connected to said mains, a
shunt for said heater connected to said
mains, means for supplying air to said cold
blast main, means for simultaneously con-
trolling from minimum to maximum the
amount of air passing through either said
heater or said shunt, said means being effec-
tive for causing substantially all of said air
to pass through either the heater or the
shunt at will, and means responsive to tem-
perature changes in said hot blast main for
automatically operating said controlling
means, substantially as described.

7. A system for blast furnace comtrol
comprising a’ hot blast main for the fur-
nace, means for creating an air blast, a
heater connected to said main and to said
nieans for heating a portion. of the air, a
second connection between said main and
said means for a portion of the air, & de-
vice for simultaneously controlling from
minimum to maximum the amount of air
passing through said heater and said sec-
ond connection, said means being effective
for causing substantially all of the air to
pass through either the heater or the second
connection at will, and temperature re-
sponsive means for
substantially as described.

8. The combination with a blast furnace,
of a heater to heat blast air and having con-
nection with the furnace, means for ecre-
ating an air blast, a valve device interposed
between the said blast means and the heater,
said valve device having a connection with
the heater and a second connection that by-
passes the heater, and means in said valve
device for simultanecusly controlling both
connections, substantially as described.

9. The combination with a blast furnace,
of a heater to heat blast air and having con-
nection with the furnace, means for creating
an air blast and means interposed between

the said air blast means and the heater,

said means having a connection with the
heater and a second connection that by-
passes the heater for simultaneously con-
trolling both of said connections, substan-
tially as deseribed.

10. The combination with a blast furnace,

ogerating said device,-
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of a heater to heat blast air, means for cre-
ating an air blast, connections between the
heater and furnace, connections between the
air blast means and the heater, a valve de-
vice interposed in the latter conngction and
having one port to control the air passing
to the heater, and also having a second port,
bypass connections from the second ' port

" of the valve device around the heater, and
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a valve in said ‘valve device to simultane-
ously control both ports thereof, substan-

- tially as described.

11. The combination with a blast furnace,

of a heater to heat blast air, a main con-

necting the heater and furnace, an air blast
supply, a valve device having a single inlet
and two outlets, connections between the air
blast supply and the single inlet of the
valve device, a connection between one outlet
of the valve device and the heater, a connec-
tion between the other outlet of the valve
device and the main, said latter connection
shunting the heater, and a valve in said
valve device and controlling both outlets
thereof, substantially as described.

12. A system for blast furnace control,
comprising a hot blast main for the furnace,
means for creating an air blast, a heater
connected to said main and said means for
heating a portion of the air, a second con-
nection between said main and said means
for a portion of the air, means for simul-
taneously controlling the amount of air
passing’ through both of said connections,
and means independent of said last men-

tioned means- for individually controlling -

each of said connections, substantially as
described. ‘
-18. A system for blast furnace control,
comprising a hot blast main, a cold blast
main, a heater connected to said mains, a
shunt connection for said heater between
said mains, means for supplying air to said
cold blast main, means for simultaneously
controlling the division of air between said
heater and said shunt connection, and means
independent of said last mentioned means
for individually controlling the amount of

“air to said heater and to said shunt connec-

tion, respectively, substantially as described.

14. The combination with a blast furnace,
of a heater to heat the blast air, a main
connecting the heater and furnace, an air
blast supply, a valve device having a single

“inlet and two outlets, a connection between

the air blast supply and the single inlet of
the valve device, a connection between one
outlet of the valve device and the heater, a

connection between the other outlet of the

valve device and the main, said latter con-
nection bypassing the heater, and a valve in
said valve device and having two ports and
a blank wall whereby the volume of air
from the outlet of the valve device to the
heater may be increased while the volume of

1,458,288

air from the outlet to the main may be
simultaneously decreased, - substantially as
described.

15. A system for blast furnace comtrol,
comprising a hot blast main, a cold blast
main, a heater connected to said mains, a
shunt connection for said heater between
said mains, means for supplying air to said

70

cold blast main, and means automatically.

controlled by the temperature in said hot
blast main for simultaneously controlling
from minimum to maximum the amount of
air passing through said heater and said
shunt connection, said means being effective
for causing substantially all of said air to
pass through either said heater or said
shunt connection at will. , ’

16. The combination with a blast furnace,
of a heater to heat blast air and having con-
nections with the furnace, means for creat-
ing an air blast, a valve device interposed be-
tween the said blast means and the heater,
said valve device having a connection with
the heater, and a second connection that by-
passes the heater, means in said valve device
for simultaneousiy controlling both connec-
tions, and automatic means for operating
said last mentioned means, substantially as
described. :

17. The combination with a blast furnace,
of a heater to heat blast air and having con-
nection with the furnace, means for creating
an air blast, medns interposed between the
said air blast means and the heater, said
means having a connection with the heater
and a second connection that by-passes the
heater for simultaneously controlling both
of said connections, and automatic means
for controlling said last mentioned means,
substantially as described. o

18. The combination with a blast furnace,

of a heater to heat blast air, means for creat-’

ing an air blast, connections between the
heater and furnace, connections between the
air blast means and the heater, a valve de-
vice interposed in the latter connection and

having one port to control the air passing to,

the heater and also having a second port, by-
pass connections from the second port of the
valve device around the heater, a valve in
said valve device to simultaneously control
both ports thereof, and means for automati-
cally controlling said valve, substantially as
described.

19. The combination with a blast furnace,
of a heater to heat blast air, a main connect-
ing the heater and furnace, an air blast sup-
ply, a valve device having a single inlet and
two outlets, connections between the air blast
supply and the single inlet of the valve de-

_vice, a connection between one outlet of the
“valve device and the heater, a connection be-

tween the other outlet of the valve device
and the main, said latter connection shunt-
ing the heater, a valve in said valve device
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controlling both outlets thereof, and means
for automatically controlling the position of
said valve, substantially as described.

20. The combination with a blast furnace,
of a heater to heat the blast air, 2 main con-
necting the heater and furnace, an air blast
supply, a valve device having a single inlet
and two outlets, a connection between the
air blast supply and the single inlet of the
valve device, a connection between one out-
let of the valve device and the heater,
connection between the other outlet of the
valve device and .the main, said latter

connection by-passing the heater, a valve in
said valve device having two ports and a
blank wall whereby the volume of air
from the outlet of the valve device to the

‘heater may be increased, while the volume of

air from the outlet to the main may be simul-
taneously decreased, and means for automat-
ically controlling the position of said valve,
substantially as described.

In testimony whereof I have hereunto set
my hand.

HERBERT W. GRAHAM.
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