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;pecification of Letters Patent.

Patented Mar. 28. 1911,
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To all whom it may concern:

Be it known that 1. Lovis No McDoxain,
of Younestown, in the county of Mahon-
ing and State of Ohio. have invented new
and usefnl Improvements in- Valve Mecha-
nism for Regenerative Furnaces, ef which

the following is a full, clear, and exact de-

seription, reference being had to the accom-
panying drawings, forming part of this
specification.

My invention relates to the construction
and arrangement of the valves used in regu-

Iating the “ow into and ont of regenerative.

firnaces, of the air and gases passed into
snd through such furnsces, and more par-
ticularly relates to the construction and ar-
-angement of the reversing valves and stack
valves and valve operating mechanism. em-
ployved in connection with suchyfunaces.
Ileretofore, in the operation of 1% regen-
erative furnaces, the main gas flues leading
from the gas producers become directly con-
nected to the stack flues through the partly
open reversing valves, during the interval
the valves are being actuated through the
frequent reversing movements uecessary to
change the direction of flow of the gases
through the furnace and furhace regenera-
tors. ’

One object of my invention is to provide
an improved valve mechanism adapted for
use in regulating and controlling the air
and gases passing into and out of the regen-
erator chambers of regenerative opcn
hearth and heating furnaces and to provide
apparatus having novel means whereby
connection of the main gas flue through the
reversing valves with the stack flue during
the reversing movements of the gas revers-
ing valves is automatically prevented, the
cscape of vnburned gases is obviated and
escape of unburned gases from the main gas
flue, through the reversing valve, into the
stack flue rendered practically impossibie.

Referring to the drawings, Figure 1 is
a sectional elevation showing a reversing
valve (of the Dyblie type) as applied for
nse to the gas flues of a regenerative furnace.
Fig. 2 is a sectional plan on the line JI—IT
of Fig. 1. showing the arrangement and rel-
alive location of the gas flues, regenerator
{flues and stack flue.

In the drawings, 2 designates a main gas
flue leading from a gas producer or other
source of zas supvly and 3 is a flue connec-
tion leading from a reversing valve 4 to the

stack flue 5. A flue connection 6 is provided
leading fron: the stack which connects to the
air valves of the regenerative furnace. The
oas reversing valve 4 is employed to con-
nect the gas regenerator flues 7 and 8 with
the gas flne 2 and inlet 3 Jeading to the stack
flue 5. Flues 9 and 10 which lead respec-
tively to the air regenerators located at the
opposite ends of regenerative furnaces are
provided with eonnceting flues 11 and 12
which are arranged in a snitable loeation rel-
ative to the air inlet 6 leading inte the stack
flue. - A suitable walve, uzually of the Sie-
mens butlerfly tvpe, is emploved to conneet
the flues 9 and 10 from the air regencrators
with the inlet G leading to the stack flue 5.
Laocated beiween the braneh flue 3 leading
to the reversing valve 4 and the branch flue
6 connecting the air valve with the stack
flue 5, is a shutter or damper valve 13 which
is mounted in suitable recesses or grooves in
the opposite side walls of the flne, so as to be
slidingly movable in a vertical direction in
opening and closing or shutting off the flue
connection 3 from the stack flue 3,
In the drawings. a votary reversing valve
4 of the Dyblie type is shown employed to
connect the eas and stack fines with the gas
regencrator fines. A suitable turning mechi-
anism is provided with this type of valvd in
which the first movement in the reversing
operation is to lift the casing of the valve
4 vertieally in order to raise ihe botfom
marginal edge 4 of the partition in_ the
valve above the upper marginal edge of the
water seal 14 which 15 placed on top of the
masonry in which the vertically extending
flue outlets are formed. -
As shown in the drawings, a valve stem or
rod 15 is emploved:to connect the valve cas-
ineg 6 with a chain or other flexible connec-
tion 16 which is suspended from. the lever
15. The lever 17 is pivoted at an inter-
mediate point in its length from a bracket
i9 which is secured as shown to the floor
beams 20, covering the valve pit usnally em-
ployed in connection with regenerative fur-
naces. In cases where the outlets froi ‘he
@as and regenerator flues are led upwardly
to the floor level the bracket 18 may be sus-
pended from the roof of the furnace build-
ing or other suitable supporting framework.
On one end of the lever.17 is a chain or
flexible connection 21 which is adjustsbly
coninected to the rod 22 which in turn is
connected by its-lower end to the vertically
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movable damper vaive 13, As shown, the

damper valye 13 is formed of two plates
spaced apart from each othér to provide a
water space for keeping the valve cool and
preventing excessive warping thereof. Suit-
able connections arg also employed to lead
the cooling water into and out of ihe valve;
this damper construction, howevbr, not
forming part of my invention, is not further
deseribed. _ :

Oune end of the lever 17 35 provided with a
counierweight 23 which is emploved to conn-
{er-balance or partly counier-halance {he
damper valve 13, this smstruction pernit:
ting the stack valve or daniper being opened
and held open to a greater or lesser extent
when the reversing valve is in its closed or
operalive position, '

In the dvawings, the casing 4 of the Dyh-

lic valve iz shown in its lifted position and
with the valve rotated through half of its
travel in reversing the furnace. When in
this position and while the valve is heins ro-
tfed unhinened pases are free to flow from
the gas flye 2
partition I in the valve easing
vpiening 5t leading to the branch flue 3 which
conneets into the dack flue 5. The rotary
t:ovenent of the valve is contiuned from the

: pe-ition shown nndil the partition wall 4" in

and braneh 24 and nnder the
mto the ;

the salve Is in line with one or the other of -+

the transverse troughs or recesses 33, 5%
vihich are provided in the top of the water
pan LD forming the water seal of this type
of valve, :
When the valve body f has heen rotated to
bring the partition 40 1n line witly one or the
other of the recesses 52, 5%, the valve is low-

rered by lifting upon the stack-valve rod 22
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tutil the lower marginal edge 42 of the par-
tition in the valve 4 is below the surface of

the waler maintained in the pan 4. When

20 lowered, the opeuing 2% leading into the
gas flue 2 is connected with the opening St
leading to the regenerator flue 8 and the
opening 7 leading o the regencrator flue 7
is connected with the cpening 3* leading to
the brunch flue 3 which conneets into the
stack fue 5. N

By reference to ¥ig. 1, it will be scon that
when the rod 22 is moved downwardiy and
the casing 4 of the valve is thereby moved
into ite lifted position (that shown iu, the
drawings) the lever 17 s rocked on its ful-

cerum 50 as {o lower the ouler end of (his

lever and simultzneonsly with the lifting

Cmovetiens of the valve 1 lower thesdamper

valve 13 into the position <shown, A fter the
valve is moved into posilion to reverce the
furnare, he casing 1 15 lowered, as has Leen
hefore dezeribed. When this oceurs the

counter-weight end of the lever 17 is then
lowered  =nd its opposite end Tifted ™ and
simulianconsly with the lonering of the cas-
ing 4 the dammper 13 will be raised so as (o

987,734

open communication hetween the flue 3 and
the stack flue 5 so as to permit eseape of
gases past the damper 13 into the stack,  As-

sting that the partition 4% iz now lowered

into the recess 5 o the trongh 14, the un-
burned gases will pass through the flue 2
upwardly through the opening 92 in the bot-
tom of the water pan 1hand ontwardly from
the valve easing throngl the opening 8@ in
the hotiom of the water pan into the regen-
erator fine 8 and after passing through the
gax regenerntor conneeled to the flue & in
wiriel the nnburned gases hecome highly
heated, will enter the furnace where the
heated gases are mixed with air and burned.
The products of combustion will pass o1t of
the opposite end of the furnace into and
through the gas regencrator Tocated at the
oppesite end of the furnuee into the regen-
erator {flue 7 <o us to heat this regenerator.
The burned gases pass threngh the flue 7and
rise npwirdly- through the opening 7+ in the
botiom of the water pan of the gas valve,
atul then pass downwardly through the open-
g 30 connecting inbo the flue 3 which eon-

peels"the reversing valve b with the stack

flue. When the valve 4 13 Iowered in one or
the other of its two operafivé positions, the
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damper 13 may be raised: (when desired, un-

tila full stack flue opening is obtained), so

as o permit regulating of the draft on the
farnage by means of the - furnace stack.
When it i= desired o reverse the furnace the
valve bis again Hifted by pulling Jdown-
wardly on the rod 220 as has been deseribed,
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and is rofated nutil the partition 4% is ahove -

and in Hie with the recess 3 in {he water
pan Lo When the valve s lifted the coun-
ter-weight end of the lever 17 is also ratsed
and the davaper valve 13 lowered simnlta-
neousty therewith so as to <hnt off the con-
nection hetween the hraneh flue 3 and the
stack flue 5. The damiper valve 13 remains
in its closed position nntil the Tifting move-

cment of the valve 1is completed, and the

turning movement of the valve has heen ac-
complished, and the valve is acain lowered
into ity sealing posttion. In this regard it
will be noted that eseape of unburned gases
from the gas flue 2 throngh the valve 4 into
the branch 3 Ieading to the stack flue is ef-
fectively prevented during the reversing
movement of the valve. in this way aveiding
any waste of unburned gaszes which is pres-
ent with the reversing gas valves as applied
haretofore on revencrative furnaces. )

The above deseribed “operations are re-
peated as often as s required ‘i reversing
or changing the direction of flow of the gases
into and out of such furnaces.

The advantages of my inventicn aie many
amd will be sppreciated by those skilled in
the art. The apparatus is simple and is
cheaply constracted and easily repaired. By
its use the escape of unburned gases to the
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‘stack flue is prevented and losses of un-
burned gases due to this cause overcome.
Althoagh the amount of gas lost at any

one reversing opeiation with the appgratus-

5 used heretofore 1s comparatively small, when
the number of reversing movements re-
quired in & day or week, oi any ziven time
1s considered, the volume of unburned gases
escaping in ihis manner Is very great. re-

10 gulting in expensive waste, 8s well as being
the cause of liability of disastrous exple-
S;0ns. :

- By the arrangement of the damper valve
and gas.valve and the operating mechaniam,
as shown, the dawmper is automatically

.openec and closed simultaneously with the
reversing movernent of the gas valve, the
cccurrence of explosions prevented, and
waste heretofore present in the operation
of such furnaces is prevented.

Modifications in the construction and ar-
rangement of the parts may be made with-
out- departing from my invention.

I claim:— :

25 1, In a regenerative furnace, a furnace
valve mechanisim comprising a reversing
valve operatively connecting the stack and
gas flues with the furnace regenerator flues
and a stack damper valve adapted to pre-
vent passage of gases through the stack flue
when in elosed position, the stack and re-
-ver.ng valves being operatively.connected
togerher with the connecting mechanism
constructed and arranged to move the dam-
per valve into its closed position when the
reversing valve is operated to reverss the di-

_rection of flow of gases in the furnace.

9. In a regenerative furnace, a valve
40 ‘vechanism comprising a reversing valve op-

-zratively connecting the stack and gas fiues

15

20

3

(=)

8

with the farnace regenerator flues and a

stack damper valve adapted to prevent pas-

sage of gases through the stack flue when in
closed position, the stack valve and revers-
ing valve being operatively connected to-
gether, said connecting mechanism being
constructed and arranged to move and main-
tain the damper valve in its closed position
during the reversing movements of the gas
-alve. .

3. A valve mechanism for regenerative

- furnaces comprising a reversing valve, a

stack damper valve, a pivoted valve operat-
ing” lever, and connections from said lever
to the valves arranged to close one valve
when the other is opened.

4. A valve mechanism for regenerative
furnaces comprising a reversing valve, a
stack damper valve, a pivoted valve operat-
ing lever, and connections from said lever
to the valves arranged to close the damper
valve when the reversing valve is ¢pened in
reversing. . . :

5. A valve mechanism for regenerative
furnaces comprising a. reversing valve, a
stack damper valve, a pivoted valve operat-
ing lever, and connections from said lever
to the valves arranged 1o close the stack
valve when the reversing valve is opened in
reversing, the connecting mechanisin being
arranged to permit movement of the damper
valve to regulate the draft of the stack flue
when the reversing valve is in closed posi-
tion.

In testimony whereof, I have hereunto set

my hand.
’ ' LOUIS N. McDONALD. -
Witnesses:’
d. C. BABRETE,
Jomx Huoust.
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