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To all whom it may concern:
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tomary to provide a by-pass from the cold-
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Beitknown thatl, ARNOLD K. REESE,aresi-

dent of Lebanon, in the county of Lebanon.

and State of Pennsylvania, have invented a
newand useful Improvement in Combination
Safety Regnlating and Drop Valves; and I
do hereby declare the following to be a full,
clear, and exact description thereof.

My invention relates to regulating-valves
for blast-furnaces; and its object is to pro-
vide a single valve which will serve the triple
purpose of regulating the temperature of the
air in the hot-blast main, supplying the en-
tire blastto the furnace when for any reason
the passage through the hot-blast ‘stove is
closed off, and a,etmﬂ' as a safety-valve to
prevent gases from- w011{111n* back to the blow-
inﬂ'-enrrines when for any reason the blast of
the furnace 18 stopped.

In modern blast-furnace pla,nts the hot blast
18 supplied from a suitable stove or stoves,
which is or are supplied with a cold blast by
It is cus-

blast main around the stoves to the hot-blast

main and to place in such by-pass a suitable

valve whereby the temperature of theairmay

be regulated, which valve may also serve to

supply the entire blast to the furnace in case

the passage through thehot-blaststoveforany -
| stuffing-box 15 at the lower side of the valve-

reason is interrupted. It is also customary
to supply a safety-valve 1in this by-pass to
prevent the gases from working back to the

blowing-engines and causing explosions or

other damage thereto when the furnace is
temporarily stopped. 5o far as I am aware,
however, these three functions have always
been performed by two or sometimes three
separate valves. Theobjectof myinvention
13 to provide a single valve for performing all

of these fHIthlOIlE:

To this end 1t comprises a 1errulat1ng and
safety valve substantially as is hereinafter
described and claimed. |

In the accompanying drawings, Figure 1 18
a longitudinal section through my improved
valve; and Fig. 2 is a transverse section
through the same, the valve itself, its regu-
lating means, and the valve-seat being shown
in side view.

The valve-body 1 may be of any desired or

sultable stuff
valve-body, said stem being provided at its
upper end with an opening 19, communiecat-

the

as a straightway-
the form of an angle-valve by suitably chang-
ing the shape thereof, as will be understood.
This valve-body communicates at the end 2
with the cold-blast main and at the end 3
with the hot-blast main, and the valve-cham-
ber is divided by the transverse diaphragm
or partition 4, which is provided with a suit-
able opening for receiving the valve-seat 5.
This valve-seat is made separatefrom the dia-
phragm 4 in order that it may be removed
and replaced by a new one when worn, and
it 1s secured in the opening in the diaphmgm
4 in any suitable way—such, for instance, by
means of countersunk screws. (Notshown.)
The valve-seat is provided with the skeleton
spider 6, provided with a central opening 7
for guiding the stem 8 of the drop-valve 9.
This drop-valve 9 is shown as a plain disk
valve, provided with a beveled face 10 on its

| lower side for en caging a similar beveled face

on the seat 5 and with a similar beveled face
11 on its upper side, which is engaged by the
regulating valve or device 12. 'The regulat-
ing device 12 is hollow, as shown, and pro-
vided with the strengthening-ribs 13, which

valve, although it may bein
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are united at the center.of said device and

provided with an opening 14 for receiving the

upper end of the guiding-stem 8 of the drop-

valve 9, sald stem passing through a suitable

body and ser ving to guide the dwp-—va]ve 9
in its movements up and down. |

- The regulating device 12 is provided with
a hollow stem 16 which passes out through a
n fr-bo‘{ 17 in the cover18 for the

ing with the atmosphere. Inthe upperendof
the stem 16 is pivotally secured a lever 20,
same being fulerumed by means of the
double link 21 to the cover 18 of the valve-
body.. Thisleverispreferably provided with

the adjustable counterweight 22 to assist the

weight of the regulating-valve 12 to keep the
drop-valve 9 closed on the seat5. The lever
20 1s adapted to be operated by any suitable
mechanism—such, for instance, as the chain
23, connected to the clevis 24 on the end of

| said lever, by means of which chain the lever

is drawn down to raise the regulating device

approved form, and in the drawings is shown | 12 to any desired height, said chain being
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through the valve.

then secured by any suitable means, as on
the pin 25, to hold the regulating device 12 at
the proper height to secure the desired open-
ing of the valve 9. A dash-pot 26 is con-
nected to the valve-body and to the lever 20
and serves to steady the movements of the
regulating device 12 and prevent the same
pulsating in case of unequal rushes of air
- This dash-pot may be of
any approved construction and is preferably
provided with a by-pass pipe 27, connecting

its upper and lower ends, which by-pass pipe

may be regulated by means of a Sl]ltdble
valve 28,

- It will be understood that in the operation
of the valve a pressure anywhere from five to
twenty-ﬁve pounds per square inch is main-

‘tained in the cold-blast main and that this

pressure bears against the lower face of the

valve 9, tending to raise the same from its
seat. T'heweight of the regulating device 12,

together with that of the counterweight 22 on
the lever 20, is so proportioned that it will
serve to keep the valve 9 seated against the
normal pressurein the cold-blast main, so that
in the normal working of the furnaee no cold

-~ alr will pass through the regulating-valve un-

30

less desired.
hot-blast main, however,

Sh_ould the tempemture in the
rise too high, then
the rerrlllatlnrr-valve may be opened to t,he de-
sired extent to supply the necessary quantlty
of cold air to the hot-blast main. This is ac-

~complished by drawing down on the chain 23
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and securing said chain, so that the regulat-
ing-valve 12 will be elevated the proper dis-

ta,nee to permit the valve 9 to rise a sufficient |

distance to permit the necessary quantity of
cold air to pass to the hot-blast main. Inas-

much as the hollow body of the xegulatmﬂ'—

valve 12 is open to the atmosphere it is evi-
dent that the drop-valve 9 is subjected only
to atmospheric pressure on its upper face and
to a much higher pressure on its lower face,

S0 that as soon as the regulating device 12 is'

raised in the manner above deserlbed the
drop-valve 9 will move up with the same and

- will remain 1n this elevated position as long

50

-as the furnace is working normally and the

chain 23 is secured as desulbed The de-
gree to which this valve 9 will open is deter-

) mined by the position of the chain 23 and
will be further indicated by the rod 8, the

55
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length of the lower projecting end servmﬂ' as
an 1nd1cator for this purpose, and said lower
end may be provided with a graduated scale
for this purpose. If for any reason when
the regulating-valve is held open, as de-
scmbed ,the blowmﬂ'-enwme should be stOpped

thus takmw the bldSt off the furnace, it will

be unnecessary to close the regula tmfr valve
by hand to prevent gas from workmfr back

through the by-pass “to the blowln?‘-enmne,

65

' Wewht thereby closmn* the 0penmw throun'h | keep the passage ther ethmu oh elosed in the

for wit.h my improved valve as soon as the
blast i1s entirely off from the furnace the
drop-valve 9, being entirely separate from the
regulating-valve 12, will drop by its own

[
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the valve and preventing the gases from pass-

ing back to the blowing-engines and explod-

ing therein. For this function the valve op-
erates entirely antomatically and does not re-

| qmre any attention.

If for any reason the passage through the
hot - blast stove should be in teuupted or
stopped—as, for instance, by the accidental
closing of the cold-blast valve, either when
the valve 9 is seated or when the same is
slightly raised to regulate the temperature of
air in the hot-blast main—then the pressure
would immediately fall at the hot-blast end

of said valve and rapidly increase at the cold-

blast side. Inasmuch as the weight of the

merely designed to hold the valve 9 seated at

normal pressures, and also since the regulat-
ing device 12 is perfectly free to.move up-

wmd this greatlv-increased pressure below
the dlop va,lve 9 will immediately raise said
valve -and the regulating device 12 to their
full height, thereby permitting a full supply
of air to pass to the furnace and prevent clog-
ging of the blowmg -pipes at the furnace by
cmder
It will be seen from the above that T have

provided a single valve which will perform-

the triple funetion of regulating the tempera-

ture of the air in the hot blast main, supply-
ing all the blast to the furnace when the hot
blast has been accidentally stopped, and serv-

ingalsoasasafety-valve toprevent gasesfrom
working back to the blowing-engines.

- FKor
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‘regulating-valve 12 and counterweight 22 are
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the first of these functions the valve must re-

ceive personal attention in order that it may
be open to the desired extent; but for the
other two functions the valyve operates en-
tirely automatically and without attention.
In order to change the valve from a straight-

‘way-valve to an angle-valve, it will merely be

necessary to change the body of the valve so

that the opening 2 will be directly under-

neath the seat 5.

The details of construction of my inven-
tion may be varied within wide limits with-

out departing from the spirit of my inven-

| tion, the essential features of which are a
freely-movable valve for closing the pas-

sage through the valve-body and a regulat-
Ing device or valve therefor, which is inde-
pendentof the valve proper and which serves

normally to keep said valve seated, but being

capable of being adjusted so as to permit of
the opening of the valve proper to the desired
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extent and also being freely movable away

from the valve, so thm the said valve will

open under excessive pressure. |
‘What I claim as my mventlon, and desire

to secure by Letters Patent, is— -

1. A hot-blast-regulating and safety valve
for blast-furnaces designed to be placed in a
by-pass from the cold-blast main to the hot-
blast main, the same comprising a casing
having a passage therethrough, a freely-mov-
able valve in said casing and arranged to
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absence of pressure, a regulating device for ;
controlling said valve, said device being mov-

able independently of said valve and ar-
ranged to project into the path of movement
thereof, and means for varying the position
of the renulabmﬂ device to vary the extient
to which the valve may open. |

- 2. Inahot-blast-regulating and safety valve
for blast-furnaces designed to be placed in a
by-pass from the cold- blast main to the hot-
blast main, the same comprising a casing
having a passw'e therethrough, a freely-mov-
able valve in sald casing .:1,11(1 amanwed to
keep the passage therethrough closed in the
absence of pressure, and a yleldmn‘ regulat-

ing deviece for controlling said valve, Smd de-

vice being disconnected from said valve and
arranged to project into the path of move-
ment thereof and having a tendency under
normal pressures to keep the valve closed.
3. A hot-blast-regulating and safety valve
for blast-furnaces designed to be placed in a
by-pass from the cold- blabb main to the hot-
blast main, the same comprising a casing
having a,passawe therethrough, a freely-mov-

able Valve 1n said casing and arranged to

keep the passage therethrough closed in the
absence of pressure, &}lehllll“‘ regulating de-
vice for controlling

arranged to projectintothe path of movement

Lhereof and having a tendency under normal

pressures to keep the valve closed, and means
for varying the position of the reﬂuhmnn de-
vice to vary the extent to which the Valve
may open.

4. A hot-blast-regulating
for blast-furnaces designed to be placed in a
by-pass from the cold-blast main to the hot-
blast main, the same comprising a casing
having a pa,sswne therethrough, a freely-mov-
able v&lve in sald casing and arranged to

keep the passage therethrounh closed in the

absence of pressure, a movable pressure de-
vice disconnected flOIIl but acting on said

valve and having a tendency under normal

pressures to keep the valve closed, and means

for varying the position of said pressure de-

vice to vary the extent to which the valve
may open.

5. A hot-blast-regulating a,nd sa,fety valve

for blast-furnaces deswned to be placed in a
by-pass from the cold- blast main to the hot-
blast main, the same comprising a casing
having a passafre therethrough, a freely-mov-
able valve in said casing and ar 1'anfred to
keep the passage closed in the absence of pres-

sure, a regulating device arranged to bearon |

said Valve, sald devlee being prm*1ded with
a passage for normally mamtmmnn‘ atmos-
pheric pressure on the valve, and means for
varying the position of the regulating device
to vary the e:itent to which the valve may
open.

6. A hot-blast- -regulating and safety valve
for blast-furnaces de&wned to be placed in a

said valve, said devwe be-
ing movable independently of said valve and

and saf ety va.lve

_ '_;8, .

blast main, the same comprising a casing hav-
ing a passwe therethrough, a freel v—movable |

valve'in said casing and arranged to keep the
- passage closed in the abseuce of pressure,

and a yielding regulating device ar: ranged to
bear on said valve, sald device being

ing atmospheric pressure on the valve.

7. ‘A hot-blast-regulating and safety valve
for blast-furnaces designed to be placed in a
by-pass from the cold-blast main to the hot-
blast main, the same comprising a casing hav-
ing a passage therethrough, a freely- movable
main valve in said casing and arranged to
keep the passage closed in the abgenee of
pressure, a movable hollow regulating-valve
seated on said main valve and havmﬂ' commil-

nication with the atmosphere, whereby at-

mospheric pressure is maintained on one side
of said main valve, and means for varying
the position of the regulating-valve.

3. A hot-blast-regulating and safety valve
for blast-furnaces designed to be placed in a

by-pass from the cold-blast main to the hot-

blast main, the same comprising a casing hav-

ing a p.a,ssafre therethrough, a freely-movable
main valve in said casing and arranged to
keep the passage closed in the absence of
pressure, and a freely-movable hollow regn-
lating - valve adapted to be seated on smd

main Valve and having communication with

70

pl‘O-—l |
| mded with a passage for normally mamtmn- |
75
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the atmosphere, Whereby atmospheric pres- -

sure 18 maintained on one side of
valve, .sald regulating-valve under normal

pressures serving to keep the main valve
eated.

salid main

I1Q0O

9. A hot-blast- 1"-ewulat1nfr and safety valve

for blast-furnaces deswned to be placed in a
by-pass from the cold- blast main to the hot-
blast main, the same comprising a casing hav-

ing a pass&ﬁ*e therethrough, a freely-mavable

valve in said casingand arranwed to keep the

passage closed in the absence of pressure, a
regulating device disconnected from and ly-
ing in the path of movement of said valve, a

| eouuterwemhted lever connected tosaid regu-

latmﬂ—valve, and means for adjusting the po-

sition of said lever for varying the p051t1011
of the regulating device. -

10. A hot-blast- -regulating and safety valve

105
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for blast-furnaces designed to be placed in a
by-pass from the cold- blast main to the hot-

blastmain, the same comprising a casing hav-
ing a paﬁswe therethrough, a freely- movable

“valve in said casing and armnﬂed to keep the

passage closed in the absence of pressure, a

regulating device disconnected from and pro-
-,]eetmfr 1111;0 the path of movement of said

120
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valve, and a dash - pot for controlling the

movements of said regulating device.

11. A hot- blast-refrulatmn' and safety’ valve-
for blast-furnaces deswned to be placed ina
- by-pass from the cold- blast main to the hot-

blast main, the same comprising a casing hav-

ing a passage therethrough, a freely-movable |
valve in said casing and arranﬂed tokeep the

by-pass from the eold- blast main to the hot- | passage closed in the absence of pressure, a

130
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- guide and indicating rod connected to said |
- valve and projecting-through the valve-cas-
1ng, a regulating device movable independ-
ently of said valve and projecting into the |
path of movement thereof, and means for
.~ varying the position of the regulating device
- tovarytheextenttowhichthe valvemayopen. |

~In tes'tilﬁony whereof I, the said ARNOLD
K. REESE, have hereunto set my hand.

~ Witnesses:

ARNOLD K. REESE.

‘ROBERT L. ADAMS,

_ M. B. HeLM.
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