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Application filed June 27, 1918. Serial No. 242,325.

To all whom it may concern.

Be it known that we, Hexry P. Howraxn
and Fraxkx A. WiLEy, citizens of the United
States, and residents of Chicago, in the

5 county of Cook and State of Illinois, and of
Chicago, in the county of Cook and State of
Tllinois, have invented certain new and use-
ful Improvements in Safety Devices for
Hot-Blast Stoves, of which the following is

10 g full, clear, and exact specification.

This invention relates to safety devices

~for air blast furnaces and more particularly
to safety devices used in connection with hot
blast stoves which are employed to heat the

15 air for the blast in operating blast furnaces.

All blast furnaces require air blasts for
their operation; the air is forced into the
furnace at the bottom against the resistance
caused by the materials to be melted with

20 which the furnace is filled. This air after
performing its function of burning the
coke in the furnace, passes out at the top in
the form of gas. Since the materials in the
furnaces offer considerable resistance to the

25 passage of air, blowing engines are required
to force the air through the furnace at a
considerable pressure, the pressure often
reaching thirty pounds per square inch.

In the air circuit between the blowing

30 -engine and the blast furnace a set of hot
blast stoves is interposed in order to heat
the air before it reaches the furnace. These
stoves usually consist of a cylindrical steel
shell filled with brick checker-work and

35 passages. The brick work in the interior
of the hot blast stove is brought to an in-
tense heat by means of the gas which passes
out of the blast furnace and when the stove
has been heated to a sufficiently high tem-

40 perature, the hot gases from the blast fur-
nace are diverted from the stove which has
been heated, to one of the cold stoves, and
the heated stove is used to heat the air
passing from the blowing engine to the

45 furnace. To keep the air continually hot it
is necessary to change stoves whenever the
one in use becomes cool, due to the cooling
effect of the air passing through it. The
usual practice is to employ four hot blast

50 stoves for each blast furnace in order that
one of the stoves may be always maintained
at a sufficient temperature to heat the air.

From the above description it will be seen
that ‘one or more blowing engines are em-

ployed to force the air through the blast
furnace, and that a plurality of hot blast
stoves 1s interposed between the engine or
engines and the furnace. Valve mechanism
is provided In connection with each stove to
regulate the passage of air from the engine
to the stove and also the passage of the hot
gases from the furnace to the stove. From
actual experience it has been found that
operators. through carelessness, sometimes
close the inlet valve for the stove that has
been in use, before opening the inlet valve
for one of the other stoves that heé proposes
to use, thereby shutting off all the exits
from the cold blast main and placing the
engine in danger of being wrecked.

With the above description in mind the
object of the invention now under con-
sideration is to safeguard the process of
changing stoves, by providing an apparatus
in which the passage from the blowing en-
gine to one of the stoves must be always
maintained open, or in other words, by
meaus of which the closing of all of the
inlet valves from the engine to the hot blast
stoves is prevented. In the embodiment of
the invention illustrated in the drawings,
the controlling mechanism for each of the
valves in the circuit between the engine and
the hot blast stove. includes an electric cir-
cuit in which there is provided a solenoid
which controls the closing and opening of
the valves. We have illustrated one embodi-
ment of our invention in the accompanying
drawings,and in these drawings,— .

Figure 1 is an elevational view showing
the blowing engine, the hot blast stoves and
the blast furnace, and the air conducting
pipes to and from the various parts of the
apparatus; ,

Fig. 2 is a side elevation partly in section,
showing the valve mechanism and the con-
trolling and actuating means therefor;

Tig. 3 is a sectional view taken at right
angles to Fig. 2

Fig. 4 is a plan view on an enlarged scale
showing the valve mechanism:

Tig. 5 is a sectional view showing the con-
struction of the solenoid; and

Fig. 6 is a diagrammatic view showing

the electrical connections for the controlling
and valve regulating cireuit.

In Fig. 1 a blowing engine 10 is illus-
trated, which may be of any desired type,
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and between this engine 10 and the blast
furnace 11 a series of hot blast stoves 12, 183,
14 and 15 is interposed. A pipe 16 forms the
cold blast main or header and is connected
by branches 17, 18, 19 and 20 to the stoves
12 to 15 inclusive. The air after being heat-
ed passes out of the pipes 21, 22, 23 and 24
to a het blast main 25, which leads to the
tuyéres of the blast furnace.

It will of course be understood that in the
operation of this apparatus the stoves are
not ail used simultaneously, but that the cold
blast is passed through one of the stoves, for
instance stove 12, and passes out of its exit
pipe 21 to the hot blast main 25. In connec-
tion with each of the hot blast stoves there
is interposed between the cold blast wain
and the stove a valve 26 which is controlled
by a hand wheel 27, these valves being simi-
lar for all of the stoves.

In the showing in the accompanying drayv-
ings we have illustrated the ordinary hori-
zontal gate valve, the details of the construe-
tion being shown in Figs. 2, 3 and 4. This
valve has a circular plate 28 which is slidably
mounted on a circular seat 29 secured to the
inlet conduit, and in its closed position the
plate 28 entirely closes the passage into the
hot blast stove. There is slidably mounted
on the top of the plate 28 a rack 30 which
is guided by overlapping retaining lugs 81.
There are formed integral with the rack 30
outwardly extending lugs 82 which in the
closed position of the rack are superposed
over openings 33 in the valve plate. As the
rack is retracted in order to open the valve,
it moves independently of the valve disk 98

~until the Iugs 32 on the rack engage tne

overlapping lugs 31 carried by the valve
plate, and after this engagement the rack
and the plate move to valve opening posi-
tion simultaneously. As the lugs 32 are
moved in a direction to open the valve, they
uncover the apertures 33 in the plate 28 and
admit to the stoves a small portion of the
air blast from the engine, the purpose of
this construction being to prevent too sud-
den a change in the load on the engine and
equalizing the pressure on the two sides of
the valve. When the valve is to be closed
the hand wheel 27 will be rotated counter-
clockwise (Fig. 8) which will first cause
the rack 30 to travel o the right to close
the apertures 33. When the apertures are
fully closed the depending lug 30’ on the
rack will engage the valve disk 28 so that con-
tinned movement of the rack will slide the
disk on its seat 29 into closed position.

The rack 30 above described is operated
by means of a pinion 34 secured to a shaft

-35 which is operated by means of the hand

wheel 27. The safety device for the preven.-
tlon of the closing of all of the inlet valves
for the hot blast stoves when the rumping
engine is jn operation, is operatively con-
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nected to the hand wheel 27 by the manipu-

lation of which the valve 26 is operated.
Upon each hand wheel there is secured a

band 37 circular in outline and having on

its outer periphery a notch 88 and on its in- 7

ner periphery an inwardly projecting lug 39.
An L-shaped bracket 40 is secured to the
casing of the valve, the vertical portion of
this bracket having secured thereto a cast-
ing 41 and a supplementary bracket 42.
The casting 41 carries a controlling switch
for an electric circuit hereinafter described,
and the supplementary bracket 42 has piv-
oted thereto a locking member or lateh 43
which normally rests on the outer periphery
of the band 87. The locking member is piv-
otally connected intermediate its ends to a
soft iron core 44 of a solenocid 45, the latter
being supported on the horizontal portion
of the L-shaped bracket 40. The electric
switch 46 supported on the casting 41 is
made up of a fixed member 46" and a piv-
oted member 47, an outwardly projecting
arm 48 being also pivoted to the casting 41
and resting on member 47. A spring 49 is
interposed between the fixed member 46’
and the pivoted member 47 of the switeh and
normally forces the pivoted member 47 and
the arm 48 upwardly against the inner pe-
riphery of the band 87 in a position to be
engaged by the lug 39. Each of the inlet
valves used in connection with the hot blast
steves is similar to that above described and
therefore one description will suffice.

The electrical connections for the solenoids

will now be described, and attention is di-.

rected to Fig. 6 wherein the valve actuat-
ing wheel 27 is shown in connection with one
of the solenoids in order to illustrate the
construction, and it should be understood
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that this mechanism is also used in connec-

tion with the cther solenoids, a single show-
ing in this fignre of the valve actuating
wheel being sufficient.

In the embodiment of the invention illus-
trated four solenoids 45, 45 45° and 45°
and four switches 46, 46%, 46°, and 46° are
shown. although of course, this number can
be varied if a larger or smaller battery of
hot stoves is used. The electrie circuits
which ave utilized in carrying out my in-
vention may be traced in detail by reference
to Fig. 6 wherein a line wire 50 leads from
the main line terminal B to one side of a
parallel civenit including branch wires 51,
51 510 and 51°. These branch wires are
connected in parallel with each other and
include switches 46, 467, 46" and 46°. The
other side of this parallel cireuit is formed
bv a wire 52 which in turn is connected
to a wire 53. A line wire 54 leads from the
opposite main line terminal A and is con-
nected through branch wires 55, 552, 55%, and
55°, to solencids 45, 45°, 45° and 45°, these
solenoids and branch wires being-connected
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in parallel with each other between the line

wire 54 and a swire:56, the latter being eon-

-nected. through the wire :53 to the -wire 52

‘which as dbove. stated forms one:side-of the
parallel- circuit- containing -the switches.:.

Thus :the soleno‘ids'are all -connected 4in
:parallel -and the switches are also conneeted
in -parallel, .the .two parallel ecircuits being
connected in.series:in-the main:circuit. Thus
it will be seen that the 'closing ‘of any one
.of the ¢witches energizesall:of the solenoids,
rtherebv lifting the latch members 43 -and
pemnttln«r the closing .of the valveq for the
stoves not in use. '

From the-above (leSCI‘lptIOIl and.the show-
ing in Fig.:6 it will be seen ‘that the circuit

from A passes-through each of the solenoids
- and then-through the switches -and back o

25

- the valve, the projection or lug 39 comes into.
contact avith the -arm 48. secured to the mov-
-able member of ithe switch, forcing this-arm .-

30

35

40

the -source -of -electric power. The ‘circuit
fwﬂl be-closed when any one of the switches
issclosed.

bar 48 which in turn controls the opening

and sclosing 6f the switch -and the opening -

and closmcr of ‘the eledtric circuit. Thus,
referring. to Fig. 3, when-the hand wheel 27
is turned in a clockwise direction to open

downwardly, thereby making a contact be-
stween the movable and fixed: members of the
switch and -closing the -electric circuit.
-the: circult 1s closed the solenoids will- all be

‘energized, thereby drawing the 'soft iron

‘core pieces 44 upwardly: and l1ft1n0' the latch

mmembers 43, . When the latches 43 are hfted‘
-out-of engagement ‘with the notches 38 -in
the pldtes 37 secured to the hand -wheels 27, -
these hand wheels may be rotated in a d1-‘

rection to close the valves of the stoves mot
in operation.
Suppose, for 1nst‘mce, switch 46 is: closed

: bv ‘the -operation of .its hand wheel in ‘the

circuit may then be followed from Bthrough.

direction to open the wvalve; the electric

the wire 50, branch wire 51;-and switch 46

to the wire 52, and thence. throufrh the wire -

53 and through each of ‘the qolenmde 45,453,

45®, and 45°, to the wire 54 and-back to the

- terminal A, completing the circuit.
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From this deseription it will be seen that

it s necessary for ane valve to be ‘opened,

thereby closing the electric -circuit, ener-

gizing ithe solenoids and lifting the Jatches

43 befoxe any -of the remaining valves which -

are:open can be closed. In: other words, the

- controlling device operates in guch :a man-

ner-that it is: impossible'to shut-all the valves

at once, and also in such a way that .any of:
‘the ‘valves-can be closed 1f one:of the folves

s open.,

There “are ‘tinies, howew rer, when it is de-
~tion -of -the hot blast stoves, the apparatus

sirable to<close all the valves at:once, as for
example, when the furnace is shut down for

In each case the position of ‘the -
hand wheel 27 controls the position of the.

As.

any.Teason. To«prox ide for this contmu‘ency

a -switch has been included in ithe electric’

cireult «for. closing the ‘circuit ‘through ‘sole-

noids, thus-opet atmmall of the solenoids and
throwing the entire controlling mechanism
out of operation. In order to clearly andi-

70

cate “to -the operator when the cottrolling

mechanism’. is out of operatlon, a sa,fety

that -the mech‘unsm is out of commission
awhen ‘the lamp ‘is burning. This circuit ‘is
shown ‘at-the bottom -of- F}g -6 and a double
pole switch C is shown interposed betiveen

‘the two main branches-of the electric -cir=

«cuit, one ‘pole of the circuit being connected
to one side -of the parallel solenoid circuit

~and the -other pole being connected through
tle switch to the -other side of the palallel

‘solenoid. -

The -switch, circuit - and ‘the l‘lmp circuit
above referred to:may be traced in Fig: 6 as
follows: Starting at terminal A the circuit
leads through wire 54, branches 55, 552,55,

-and -55°," and the solenoids 45, 4be, 48P, and

45°, to the Wu'e 56,-and thence thrmmh WITe
53 to the wire 52 Wthh forms one - sxde of
a parallel -circuit. containing -the switches
46, 462, 46° .and 46° The wire 52 is con-

mected by means.ofa svire 57 to one termi-:

Jamp is-also included in the circuit with the
'switeh, it ‘being understood by the operator:

5
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nal 58 :0f the .double pole switeh, the oppo- -

‘site terminal 59 of the switch: beln" connect-

ed -throngh wire 60 to-the line wire >'50 which
leads to the line termmal B. The lamp 61
is .conmiected -in ‘series -in ‘a line 62 -leading:
drom line terminal :A to switch 'terminal 63,
the opposing -terminal :64 -af the.switch ‘be-
ing ‘connected by a bridging wire 65 to the
switch terminal 59: above : descmbed ‘the cir-

cuit leading’ from 59 sthrough wire 60 to -

the main llne wire:50:and thence to the 'line
terminal B,

100

The. circuits thlouf'h the double pole‘

switeh therefore may be traced ‘as follows:
From line terminal B through the wire 60

4o the-switch and thence throacrh thie switch

knife to wire 57 and through wires 52 - and
53 :to -the -solenoid - cucmts, and from:.the

(0110

-solenoids through wire 54 to main line ter-

minal A, The Jamp -circuit -leads from A
through avire 62 and lamp. 61 to -switch ter-

115

mmal 63, and. -through the -knife .‘of the .

-switch to termlml 64 md thence through
bridging wire 65 -and wire 60-to the line 50
and to the line terminal B. '

From -an inspection -of :this figure it will
he-seen that when the switch- C 18 closed the

circult throu0h the solenoids ds-closed and:a

cireuit is also closed tlnough the smnal
rlamp 61.

From the-above descmptlon it w1ll be seen
heen provided for safeguarding the opera-

_preventing the closing of all of the valves at

“that a simple -and efficienit apparatus has -

130
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mechanism out of ‘commission when the air"

one time when the air compressing means is
in operation. Meang have also been pro-
vided for throwing the valve regulating

compressor 18 not operating and the furnace
1s'shut down: ‘ R
While we have in the above specification

defined one embodiment which our invention
‘may assume 1t should be inderstood that the

10 dnvention is capable of modification and that

“18

medifications may be emploved without de-

‘parting from the spirit and scove of the in--
‘ventilon as expressed by the following claims:

1. In combination, means for creating a
blast of air, a plurality of means for heat-
ing’said blast, valve mechanism interposed
between said blast creating means and each

- of said blast heating means for regulating
~the passage of said blast to said heating

-+ 20

25

30

means, means for controlling said valves in

such a manner that one of said valves must
before the other valves can be-

be open
closed. - o

2. Tn combination, means for creating a
blast of air. a plurality of means for heat-
ing said blast, valve mechanism interposed
between said blast creating nieans and each

of said blast heating means for regulating:

the passage of said blast to said heating

means, and means including an electric cir--
cuit for controlling said valves in such a
manner that one of said valves must be open

~before the remaining valves can be closed.
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3. In combination, means for creating a
blast of air, a plurality of means for heat-

‘ing said blast, valve mechanism interposed

between said blast creating means and each

of said blast heating means for regulating

the passage of said blast to said heating
means, actuating means for said valve mech-
anism including a rotatable member, and

means for preventing the votation of one-
“of said actuating means in a predetermined

direction until one or more of the remain-
ing actuating means has been rotated in the

opposite direction to a predetermined de--

gree. - e _

4. In combination, means for creating a
blast of air, a plurality of means for heat-
ing said Dblast, valve mechanism interposed
between said blast creating means and said

“blast heating means for regulating the pas:
sage of said blast to said heating means, ac-

tuating means for said valve mechanism in-

cluding a rotatable member, and clectrically
-controlled means for determining the de-

gree of rotation- of said rotatable member
in a predetermined direction. :

5. In valve controlling mechanism, a ro- -

tatable member having a notched portion,
a - pivoted member adapted to  seat
in said notched portion, means including

an electric circuit for determining the po--
sition of said pivoted member, and means

1,452,297

‘operable by said rotatable member for con-
“trolling said electric cireuit. ‘

6. In combination, a plurality of valves,
independent actuating mechanisms for said
valves, and controlling means for each of

"said ‘actusting mechanisms - for preventing

the operation of one of said mechanisms to

“elose one of said valves unless one or more

of the remaining valves is open.

7. In combination, a plurality of valves,
actuating: mechanisms for said valves, and
electrical controlling' means for preventing

‘the operation of one of said mechanisms to

close one of said valves unless one or more

-of the remaining valves is open.

8. In combination, a plurality of valves,
means for actuating each of said valves, a

Jocking member for each of said actuating
‘means, and means including an electric cir-

cuit for throwing said locking members out
of position when' one of said valves is
opened. :

9. In-combination, a plurality of valves,
means for operating each of said valves, a

locking member for locking each of said
valves against movement in a predetermined

direction, and controlling mechanism for
each of said locking-means set in operation

by the movement of one of said valves in a
direction ‘opposite to said first mentioned.

direction.
10. In combination, a plurality of valves,

‘means for operating each of said valves, a

pivoted latch for preventing the actuation of
each of said operating means, means includ-
ing an electric circuit for lifting said latch,
and a switeh in said circuit adapted to be
closed upon the actuation of said valve op-
erating means in a predetermined direction.
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11.-In combination, a plurality of valves,"

means for operating each of said valves and

including a rotatable member, a' pivoted

locking member for each of said rotatable
members for preventing the rotation there-
of in a’ predetermined direction, a pivoted

lock releasing member for cach of said ro-
‘tatable members and adapted to be actuated

to release said locking member upon the
actuation of one of said rotatable members
in a direction opposite to that first men-
tioned. v ‘

12. In combinration, a plurality of valves,
actuating means therefor, locking mecha-
nism- for preventing the operation. of said
actating means 'in a direction to close said

valves, and means set in operation by the

movenient of said actuating means in-a di-
rection to open one of said valves for hold-
ing said locking mechanism in inoperative
position. :

13. In combination, a plurality of valves,
actuating means therefor, locking mecha-
nism for preventing the operation of said

means in:a direction to close said valves,

110

- 115

120

126



10

290

83
[

40

1,452,297

and electrically controlled means set in oper-
ation by the movement of, said actuating
means In a direction to open one of said
valves for holding said locking mechanism
in inoperative position.

14. In combination, means for creating a
blast of air, a plurality of stoves for heat-
ing said blast, conduits connecting said blast
creating means and said beating means,
valve mechanism interposed between said
blast creating means and each of said blast
heating means, locking means for preventing
the actuation of each of said valves in a
direction to close said valves, and controlling

§ mechanism for said locking mechanism for

releasing said locking mechanism upon the

" actuation of one of said valves to open posi-

tion.

15. In combination, a plurality of valves,
actuating mechapisms for said valves, con-
trolling means for said actuating mecha-
nisms for preventing the operation of one
of said mechanisms to close one of said
valves unless one or more of the remaining
valves is open, and means for rendering said
controlling mechanisms inoperative.

16. In combination, a plurality of valves,
actuating mechanisms for said valves, elec-
trical controlling means for preventing the
operation of one of said mechanisms to close
one of said valves unless one or more of the
remaining valves is open, and means for ren-
dering said controlling means inoperative.

17. In combination, a plurality of valves,
means for actuating each of said valves, a
locking member for each of said actuating
means, means including an electric circuit
for turning said locking member out of lock-
ing position when one of said valves is
opened, and means for controlling said cir-
cuit independently to render all of said lock-
ing members inoperative.

18. In combination, a plurality of valves,
means for actuating each of said valves, an
electric circuit, means controlled by said cir-
cuit and operative upon the closing of said

circuit for regulating the operation of said.

actuating means and means operable by each
of said valve actuating means for closing
said circuit.

19. In combination, a plurality of valves,
means for actuating each of said valves,
means for locking each of sald actuating

means against movement in a direction to .

open said valves, an electric circuit includ-
ing a plurality of solenoids, and means con-
trolled by said solenoids and operative upon
the closing of said circuit for regulating the
operation of said locking means.

8

20. In combination, a plurality of valves,
means for actuating each of said valves, an
electric cireuit including a plurality of sole-
noids and a plurality of switches, means con-
trolled by said solenoids for regulating the
operation of said actuating means, and

-means carried by said actuating means for

operating said switches to close said circuit
and energize said solenoids.

21. In combination, a plurality of valves,
means for actuating each of said valves, an
electric circuit, a plurality of switches in
said eircuit each switch being operable by
one of said valve actuating means, and means
included in said circuit for regulating the
operation of said valve actuating means.

22. In combination, a plurality of valves,
means for actuating each of said valves, an
electric circuit, a plurality of solenoids con-
nected in parallel in said circuit, a plurality
of switches connected in parallel with each
other and in series with said solenoid in said
circuit, means controlled by said solenoids
for locking said wvalve actuating means
against movement, and means carried by
each of said valve actuating means for clos-
ing said switches:

23. In combination, a plurality of valves,
independent actuating means for each of said
valves, said actuating means being movable
in directions to open and close said valves,
and means for preventing the movement of
all of said actuating means at the same time
in a direction to close said valves.

24. In combination, a blower, a header
connected thereto, a plurality of hot blast
stoves, conduits leading from the header to
each stove, a valve controlling each conduit,
means for opening and closing the valves,
and means for preventing the closing of a
valve until another valve is opened.

25. In combination, a blower, a header
connected thereto, a plurality of hot blast
stoves, pipes leading from the header to each
stove, a valve controlling each pipe, actuat-
ing means for the valves, and means cooper-
ating with the actuating means for prevent-
ing the closing of an open valve until an-
other valve shall have been opened.

In testimony whereof we affix our signa-
tures, in the presence of two witnesses.

HENRY PHELPS HOWLAND.
FRANK ALBERT WILEY,

Witnesses: -

Joszem 1. Doorry,
J. H. MacKenzizs.
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