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Be it lown that . If u is N. Mlci). NA1.1), 
of Youngstown, in the county of Mahon 
ing and State of Ohio. have invented new 
aid (seful improvements in Valve Mecha 
his for Regenerative Furnaces, of which 
the following is a full, clear, and exact de 
serijition, reference being had to the accom 
jpanying drawings, forming part of this 
specification. 
My invention relates to the construction 

and arrangement of the valves used in regu 
lating the 'ow into and out of regenerative. 
furnaces, of the air and gases passed into 
and through such furnaces, and nore par 
ticularly relates to the construction and ar 
rangement of the reversing valves and stack 
valves and valve operating mechanism em 
ployed in connection with such furnaces. 
Ieretofore. in the operation of sit regen 

erative furnaces, the main gas flies leading 
from the gas producers become directly con 
neeted to the stack flues through the partly 
open reversing valves, during the interval 
the valves are being actuated through the 
frequent reversing movements recessary to 
change the direction of flow of the gases 
through the furnace and furnace 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 open 
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 
escape of unburned gases is obviated and 
escape of unburned gases from the Imain gas 
?lue, through the rever sing valve, into the 
stack flute rendered practically impossible. 

Referring to the drawings, Figure 1 is 
a sectional elevation showing a reversing 
valve (of the Dyblie type) as applied for 
use to the gas flues of a regenerative furnace. 
Fig. 2 is a sectional plan on the line II-II 
of Fig. 1. showing the arrangement and rel 
ative location of the gas flues, regenerator 
?lues and stack flue. 

In the drawings, 2 designates a main gas 
flue leading from a gas producer or other 
Source of gas supply 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 from the stack which connects to the 
air valves of the regenerative furnace. The 
gas reversing valve 4 is employed to con 
nect the gas regenerator flucs 7 and S with 
iie gas flute 2 and inlet 3 leading to the stack 
flute 5. Flues 9 and 10 which lesid respec 
tively to the air regenerators located at the 
opposite ends of regenerative furnaces are 
provided with connecting flies 11 and 12 
which are arranged in a suitable location rel 
ative to the air inlet 6 leading into the stack 
file. A suitable valve, usually of the Sie 
mel is butterfly type, is employed to connect 
the flies 9 and 10 from the air regenerators 
with the inlet (3 leading to the stack flue 5. 

Located between the ranch flue 3 leading 
to the reversing valve 4 and the branch flue 
6 connecting the air valve with the stack 
flute 5, is a shutter or damper valve 13 which 
is mounted it suitable recesses or grooves in 
the opposite side walls of the fline, so as to be 
slidingly movable in a vertical direction in 
opening and closing or shutting of the ?lue 
connection 3 from the stack file 5. 

In the drawings, a rotary reversing valve 
4 of the Dyblic type is shown employed to 
connect the gas and stack files with the gas 
regenerator jiues. A suitable turning mech 
anism is provided with this type of valvé in 
which the first movement in the reversing 
operation is to lift the casing of the valve 
4 vertically in order to raise the bottom 
marginal edge 4 of the partition in the 
valve above the upper marginal edge of the 
water seal 14 which is placed on top of the 
masonry in which the vertically extending 
flue outlets are formed. . a 
As shown in the drawings, a valve stem or 

rod 15 is employed to connect the valve cas 
ing 6 with a chain or other flexible connec 
tion 16 which is suspended from the lever 
1. The lever 17 is pivoted at an inter 
mediate point in its length from a bracket 
19 which is secured as shown to the floor 
beams 20, covering the valve pit usually em 
ployed in connection with regenerative fur 
naces. In cases where the outlets froii he 
gas and regenerator ?lues 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 adjustsibly 
connected to the rod 22 which in turn is 
connected by its lower end to the vertically 
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novable damper valve 13. As shown, the 
(lamper valye 13 is formed of two plates 
spaced apart from each other to provide a 
water space for keeping the valve cool and 
preventing excessive warping thereof. Stit 
able connections are also employed to lead 
the cooling water into and out of the valve: 
this damper construction, however, not 
forming part of my invention, is not further 
described. 
One end of the lever 17 is provided with a 

cottierweight 23 which is employed to coun 
ter-balance or artly counter-balace the 
damper valve 13, this 'onstruction perinit 

; ting the stack valve or danper being opened 
and held open to a greater or lesser extent 
when the reversing valve is in its closed or 
operative position. 
In the d'awings, the casing 4 of the Dyb 

lie valve is shown in its lifted position and 
with the valve rotated through half of its 
travel in reversing the frnace. When in 
this lositi. I and while the valve is being ro 
i: ; eti. 11 litic gases are free to flow frona 

gas life 2 at tranel 2 and titler the 
:: it it in in the valve casig i into the 
ticit is : leading to the branch file 3 which 
collisects into the stack ?ize 5. The rotary 
i: ) \, :::fit. of the valve is contified from the 

: ( -i il show in til the partition wall 4" in 
tl: ' ', alve is in line with one or the other of 
the titasverse truths or recesses 5. 5'. 
which are provided in the top of the water 

; : firing the witer seal of this type 
of vitlive. 
Win the valve body 4 has been rotated to 

iring tic: ); rtition 4 in line with one or the 
otler of the recesses 5, 3, the valve is low 
"ered by lifting upon the stack-valve rod 22 

() 
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til the lower marginal edge 4° of the par 
iii); in the valve 4 is below tie surface of 
the water maintained in the pan 14. When 
so lowered, the ope::ing 2 leading into the 
gas flue 2 is connected with the opening St 
a ling to the regenerator ?lue S and the 

opening 7 leading to the regenerator flue 7 
is connected with the opening 3 leading to 
tle branch flue 3 which connects into the 
stack flute 5. 
By reference to Fig. 1, it will be seen that 

when the rod 22 is moved downwarily and 
the casing 4 of the valve is thereby moved 
into its lifted position (that shown it, the 
drawings) the lever 17 is rocked on its fil 
critin so as to lower th: otter end of this 
lever it silt: 1) oilsly with the lifting 
novelien. of the valve lower the lar per 
valve 13 it to the position slow. After the 
valve is novel into position to reverse the 
frnate, '': casig 1 is lower", is has leen 
bef ri: , : '):... Witt is cott's the 
cotter-weight (-nt if the liver 17 is then 
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open communication between the flue 3 and 
the stack file 5 so as to permit escape of 
gases past the damper 13 inió, the stack. As 
stilling that the artition 4 is now lowered 
into the recess 5 in the ti'ough 14, the un 
burned gases will pass through the fine 2 
upwardly through the opening 2 in the bot 
ton of the w:iter an 1 and ontwardly from 
the valve casing through the opening 8 in 
the bott; ii of the water pan into the regen 
eruti i r lite S and after tissing through the 
giis "scrator collected to the flute 8. in 
wiil the unburned gases become highly 
heatgt. will enter the furnace where the 
heatiri gases are mixed with air and burned. 
The products of combustion will pass out of 
tlic opposite end of the firnace into and 
through the gas regenerator located at the 
opposite end of the furlace into the regen 
erator ?tic 7 so as to heat this regenerator. 
The burned gases pass through the flute 7 and 
rise lipw:irdly through the opening it in the 
botto: of the water an of the gas valve. 
ill the pass low it wai'ily through the open 

in 3 itecting it () is tie 3 wi' in 
("cts the revising valve with the stack 
fe. When the valve 4 is lowered in one or 
the ther of its two operative positions, the 
clai: )ir lay be raised. ( when desired, in 
ti?: full stack ?lic opening is oltained), so 
as to cruit regulating of the draft on the 
frnate by means of the frnace stack. 
Well it is lesired to reverse the firin:ce the 
valve is again ifted by pulling low 
warly on the roll 22. as has been described, 
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and is ro?ated until the partitio 4 is above. 
and in line with the recess 5 in the water 
p: 1. When the valve is lified the coin 
ter-weight end of the lever 1 is also raise 
and the clan, per valve 13 lowered simulta 
inco isly ther? with so as to shit off the con 
e?tion between the pr: in:l file 3 and the 

stack flute 5. The damper valve 13 remains 
in its closed position intil the lifting move 
inent of the valve t is completed, and the 
turning movement of the valve has been ac 
complished. and the valve is again lovered 
into its sealing position. In this regard it 
will be noted that escape of inburned gases 
from the gas file 2 through the valve 4 into 
the branch 3 leading to the stack flue is ef 
fectively prevented during the reversing 
movement of the valve. in this way avoiding 
any waste of inburned gases which is pres 
ent with the reversing gas valves as applied 
h(rotofore or regenerative frnaces. 
The above described operations are re 

potted as of 'n as is required : reversing 
or changing the direction of flow of the gases 
into aid out of such furnaces. 
The alvanages of my invention : ( many 

and will bi: ; ppreciated by those skilled in 
lovered ind its opposite end lifted aid the art. The apparatus is simple and is 
sinnlineoi isly with the lowering of the cas cheaply constructed and easily repaired. By 
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stack flue is prevented and losses of un 
burned gases due to this cause overconne. 
Although the amount of gas lost at any 

one reversig ope, ation with the apparatus 
5 used heretofore is comparatively small, when 

the number of reversing movements re 
quired in a day or week, or any given time 
is considered, the volume of unburned gases 
escaping in this manner is very great re 

10 sulting in expensive waste, as well as being 
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the cause of liability of disastrous explo 
sjons. 
By the arrangement of the damper valve 

aid gas valve and the operating mechanism, 
as sh; win, the dauper is automatically 
opened and closed simultaneously with the 
reversing movement of the gas valve, the 
occurrence of explosions prevented, and 
waste heretofore present in the opeiation 
of such furnaces is prevented. 

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

claim:- . 

1. In a regenerative furnace, a furnace 
valve mechanism coinprising a reversing 
valve operatively connecting the stack and 
gas flues with tie furnace regenerator fues 
and a stack damper valve adapted to pre 
vent passage of gases through the stack fine 
when in closed position, the stack and re 
vering valves being operatively connected 
together with the connecting mechanism 
constructed and arranged to move the dam 
per valve into its closed position when the 
re'ersing valve is operated to reverse the di 
rection of flow of gases in the furnace. 

- s 2. In a regenerative furnace, 3, valve 
nechanism comprising a reversing valve op 
2ratively connecting the stack and gas fiues 

s 

with the furnace 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 arranget 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 danper valve, a pivoted valve operat 
ing lever, and connections from said ever 
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 opened in 
reversing. s - . 

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 to close the stack 
valve when the reversing valve is opened in 
reversing, the connecting mechanism 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: 
J. C. BARRETE, 
JoHN Hui ST. 
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