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FLUE AND VALVE SYSTEM FOR REGENERATIVE FURNACES,

Spé_ci'ﬁcat_io,n of Letter'S'-E'é,tent.

Lo all whom 1t may concern: L
Be it known that I, Jacos BowMman Moc-

Kexnan, a citizen of the United States, re-

siding at Pueblo, in the county of Pueblo

and State of Colorado, have invented cer- |
tamn new and useful ‘Improvements in Flue
and Valve Systems for Regenerative Fur-

naces, of which the following is a specifica-

tems for regenerative furnaces, of the oen-

eral type shown in my Patent No. 881,328,
‘granted March 10, 1908, and its object is to
simplify the construction and operation of

the supply- and stack-flues of such furnaces

~and of the valves governing such flues; with-
~out sacrificing any of the advantages of the
system of the above-mentioned patent. . |

- In order that my present improvements |
may be fully understood reference is made

to the accompanying drawings, in which ;—

Figure 1 1s a plan, showing portions in
horizontal section, and partially diagram-
- matic, of a furnace with its associated re-
generators, supply main, flues and stack,
- with .one embodiment of my invention ap-
plied thereto; Fig. 2 is an elevation of the

valves and their assoclated mechanism, as
located on the right side of Fig. 1; Fig. 3

1s a vertical, diametral section of the gas-
valve, -its water-pan and vertical flue sec-
tions; Fig. 4 is a plan of the gas-valve and
water-pan; IKig. 5 is a vertical diametral

section, taken on the line 5—5 of Fig. 6,
and similar to Fig. 3, of the duplex air- and

draft-valve; and Fig. 6 is a plan of the parts
shown in Fig. 5. o
. In regenerative open hearth furnace con-
struction it 1s desirable not only to provide
for the safe and ready reversal of the fur-
nace; but also to secure a construction in
which all the regenerators may be simultane-
ously sealed from the stack, to retain the
heat over a temporary shut-down, or all

stmultaneously opened to stack, for cooling
when. repairs are necessary. It 1s also de-

sirable that the same valves which open or

seal the supply- and draft-flues may be used

to regulate the supply or draft; so that sep-
arate regulating valves and dampers may be
dispensed with. I attain all these objects

.....

by the construction hereinafter described:
preferably by the use, with my novel flue
‘system, of valves of the general type shown
in my Patent No. 884,083, modified as will

My invention relates to flue and valve sys-

I:. T

‘hereinafter appear and as set forth in N1y
copending application. -

- In the drawings, 1 represents diagram-

matically the furnace hearth, 2 the gas-re-
generators, 3 the air-regenerators, 4 the oS-
‘main, and 5 the stack. These, with the air

- - Patented Cct. 12, 1509.
~ Application filed March 15, 1909. Serial No. 483,474, I

60

uptakes 6, and gas uptakes 7, may be of the

| usual, or any desired construction.

“As shown at the lower ri oht hand portion

of Fig. 1, the gas-main is connected to the
gas-valve uptakes by a short, depressed fine

8, and these uptakes, or vertical flue-sections -

9, 9, are separated by a wall 10. The inner

6o

flue-section 9 is thence connected to the gas-

regenerator by a flue 11, having a lateral

return branch 12, which connects it to the
draft system. | -_ _

70

The air-regenerator is provided with a

flue 13, which serves as both supply and
draft flue. These flues 12, 13, open into sec-

chamber which may be controlled by the
duplex air- and draft-valve hereinafter de-

scribed, The passages 14 and 15, as well as

the wider sector 16, form short vertical flues,

or uptakes, separated by walls 17, 18, and
are’ preferably capped by the water-pan
“structure of the duplex valve, described be-

low, although these two passages might be
independently controlled by separate valves.

“Lhe wertical flue 16 is connected directly to
the stack 5 by a depressed horizontal flue
19. It will be understood that the cross-
-sections of these flues and uptakes are pref-
‘erably proportioned to the volumes of air,
-gas, or ‘products of combustion to be con-
i veyed by each; although such proportion-
1ng has not been clearly lustrated ‘1in the
diagrammatic view.

- The general arrangement of the stimple

gas-valve and the duplex valve is shown in

-elevation in Fig. 2, and arranged for the

75
toral portions 14, 15, of a vertical, circular

80
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flue-sections 9, 9, and 14, 15, 16, on the

right side of Fig. 1, the valves for the cor-
‘responding flue-sections upon the left side
being reversely arranged. The casing 20 is
‘double-walled to furnish a water seal for
“the valve, and 1s provided with an overflow
trough 24 surrounding the upper portion, a
“drain or sewer connection 25 serving to keep
the ‘trough normally empty. Instead of
forming the trough of a separate plece of
metal as 1llustrated, it may be made integral
| with the casing, as, for instance, a single
-steel casting. The hood or lift-valve 91

100
100

110



At

o

depending into the water-seal of the casing,
is supported by the rod 22, which 1s secured
to the plunger 22¢ of a fluid pressure cylin-
der 23, connected to a suitable source of

fluid pressure, by which the valve may be

raised to any desired position. The valve
may be guided by means of angle lugs 202
sliding between vertical guides 21
hood or valve should be made as thin as pos-
sible In order to secure the cooling effect of

the air and to displace as small an amount
- of water as possible, being stiffened by means

20

of a plurality of angle irons extending across

‘the top. Water for cooling the top of the

lift valve is retained thereon by means of a
projecting marginal rim. '

The structure of the duplex air- and draft-
valve 1s similar to that of the gas-valve, just
described, and its corresponding parts are
designated by corresponding  prumed ”

numerals. No further description of these

- parts 1s deemed necessary. This valve 1s of

25
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a diameter greater than that of the gas-
valve, in proportion to the volume of fluids
to be regulated thereby. It is provided with
a diametral depending flange 26, adapted to
seal both uptakes 14 and 15 from 16 when
the valve is closed, and also with a radial de-
pending flange 27 for similarly sealing 14
from 15 when it is closed; and the sectors
capping the uptakes 15 are each provided
with an orifice 28, having an upstanding rim
or flange 29, of a depth preferably somewhat
greater than that of the outer rim of the
valve for the purpose of permitting the

 water which covers the top now overflowing
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‘able supply and overflow connections
shown), may be provided for this disk-valve.

into it. This orifice 28 constitutes the inlet
for the air-regenerators, in one embodiment
of my invention, and it is controlled by a
practically stationary valve or lid 30, which

may be constructed like two saucers or shal-

low vessels, united bottom to bottom; so as
to permit water-cooling when closed, al-
though such cooling is not necessary. Suit-

This disk is supported by suitable flexible
connections 31, such as a wire cable, from an
adjusting mechanism, shown in a general
way at 32. Although I deem this arrange-
ment preferable, for reasons heremnafter ex-
plained, it 1s obvious that the air might be

admitted to the regenerators by a separate

and independent valve as shown at 30" on
the lower left-hand portion of Fig. 1.

The operation of the parts above described
will now be understood. When it 1s desired

“to reverse the furnace, the operator simul-

taneously closes the gas valve 21 on one side

of the furnace and the duplex draft valve 21’
on the other side of the furnace; and then

simultaneously opens the other gas and du-
plex draft-valve. Obviously all of the valves
might be operated simultaneously instead of
operating them in pairs. The raising of a

The .

(not

036,931

oas valve 21, not only admits gas from the
main 4 to the regenerator 2 through the fiues
8 and 11, but the amount 1t 1s raised deter-
mines the volume of the flow of gas. When
the duplex valve 217 on the same side of the
furnace 1s lowered, it seals both flues 12 and
13 from the stack and admits air to the flue
13 and regenerator 3 through the orifice 28,
by reason of the fact that the disk valve 30
15 held suspended by the rod or hink 31. The
amount of air admitted may be regulated
by adjusting the height of the disk 30 above
the orifice.

It will be readily understood that when
the draft-valve (duplex valve) is opened to
stack, the disk-valve is picked up by the hood
of the larger valve and the air supply cut
off from the regenerator on that side, and,
having a flexible or link suspension, the disk-
valve may rise with the duplex-valve as far
as may be necessary to open the stack connec-
ttons. In this position the rim of the disk-
alve dips into the water on top of the hood
and forms a water-seal around the orifice 28.

In practice, therefore, 1t 1s not necessary to ¢

provide any opening mechanism, but merely
an adjusting mechanism 32 for this disk-
valve. The peripheral water-seal of the du-
plex valve 1s never broken because 1ts deep

depending hood-rim 1s never raised entirely :

out of the casing 20". (See Fig. 5).

The overflow troughs 24, 24, are provided
to maintain a practically constant level m
the water-pans. When the valve-hoods are
up, the sealing and cooling water overflows
from the pans to these troughs which are

kept practically empty by the screw connec-

tion. When the hoods are lowered, the dis-
placed water overflows more rapidly nto

the troughs; so that the level in the pans

never rises more than a fraction of an ich.

The advantages of my invention ave that
a single set of valves regulate the gas, air
and draft flow as well as reverse the furnace;

no dampers or special regulating valves be-

ing necessary. The valves are eflicient.

- (water sealed), sumple, cheap and operable

by the simplest devices; and the construction
of the duplex-valve 1s such that the opera-

tion of one valve (the air-inlet) requires no -

attention during the reversal.
What I claim as new, and desire to secure
by Letters Patent, 15—
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1. In a furnace, in combination, gas- and

air-regenerators, supply and draft flues, :
regulating valve for the gas-supply flue and
a duplex valve one part of which controls
the flues and the other part of which controls

the regenerators, and both of said parts act-

ing simulitaneously to control the dratt flues

for both regenerators and the inlet for the
alr-regenerator.

2. In a furnace, in combination, gas- and
air-regenerators, supply flues for each, regu-
lating valves for said supply flues, converg-

LIV
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ing flues conne@tmo both I'eﬂenerators to a
;51:3011., and a duple\ valve 6pening the stack
Hues and controlling the flow of gases there-
through, one part of said duplex valve being
lues and

arrang oed to control the converging
the other part to control the stacl flues.

3. In a furnace, in combination, a plu-
rality of regenerators, supply inlets therefor

A reg ulatmo valve controlling one of said ] 11-

lets ‘ld]acent draft-flues for said regener-

atms and a duplex valve for smmlta,ne()uqu :
('fmtmlhntr both of said draft-flues and the

other c,upply inlet, one part of said duplex

valve controlling the draft flues _.emd the'

other part the Supply inlet.

4. In a furnace, in COlllblll‘Lthll a 3111—
rality of regenerators, supply- ‘md draft—--

flues theref(}r a 8111’0]6 valve for ‘admitting

35

ator

and controlhno the. supply to one regener-

ator and a duplex valve for ‘Ldmlttlllf) and

controlling the supply to the other regener-
.;md connecting
draft from both 1eoenemt01% one part of
said duplex valve controlhncr the draft flues

and the other part controllmg the Supl:)ly'."

flue.

5. In a 1‘6{3’61161:11311*'6 furnace ad]acent ﬂues-'_
for the regenerators, an inlet for one of the
reg enerators having a simple controlling

alve a cross-flue terminating in prm{lmm}r +
to the flue of the other 1"eﬂenerator both the
terminals adjoining a common stack- flue, and

a duplex valve having portions for simul-
taneously connecting S.‘Elld termmals to stack
and Ieﬂulatlno* the flow in said flues, and
conty 0111110* the mlet of the last Immed T€-

| O'enerator

6. In a 1"eoenera,t1ve furnace, in combum-—

‘tion with the regenerators, adjacent flues

therefor constltutmo Si 1pply and dlscharoe
S _

and controlhno the |

sections, a

ﬂues, an inlet branch :tor one of said flues, a
water-sealed lift-valve for controlling Eﬂld
branch a deflected discharge branch for said

flue terminating in promlmty to the flue of
‘the other 1"e0'enerat01 and to the stack flue,
| and a duplex water - sealed lift - valve for
connecting and controlling the draft from
‘both regenerators and the mlet for the sec-
ond 1*eﬂ'enerdt0r

7. In a regenerative furnace, in cmnbma--.

tion, a plurahty of adjacent vertlcal flue-

“sections constituting supply, discharge and
~stack flue sections, .:md a duplex valve ‘Ld‘L ot -

ed, when raised, to connect two of said sec-

tlmls to each other and admit fluid to one of
sald sections. |

8. In a regenerative furnace in combina-

tion, a plurality of adjacent, sectorfll flue-
sectoral duplex valve adapted to
be raised and lowered for controlling said
sections and having a water-pan, means foi
preserving the water-level in said pan, an

1nlet in the hood of one of said valve sec-

tors, and a flexibly supported sealing disk

ﬂdapted to cloqe said inlet when the valve is

raised. |
9. In a ‘regenerative furnace in combina-

tion with reﬂeneratms, a plurality of adja-
cent vertical flue - sections constituting re-

spectively supply, discharge and stacl | flue-
sections for said regeneratom and each
tion being adjacent to the two ot 1ers
water-sealed lift- valves for connecting

ancl
and

controlling said flue-sections. |
- In testlmony whereof I affix my signature,
In presence of two witnesses.

JACOB BOWMAN 1 woKENNA\T '

Vﬂﬁtnesses '

Jas. H. ROBINSON
- A. L.. Bexnz.
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