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The present invention is concerned with control appa 
ratus for gas producers that are i combined with regen 
erative ovens for underfiring the ovens by means of lean 
gas produced in the gas producer and in which the sup 
ply of gasification air to the producer for producing the 
lean gas is regulated by a throttle member in response 
to the gas pressure in the line leading from the pro 
ducer to the regenerators of the oven. In such a system 
it is advantageous, and an object of this invention, to 
arrange that, after lean gas cocks for the regenerators 
are opened (these all being closed for a short period 
during the reversal of the heating gas flow) through the 
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regenerative oven, the throttle member shall be acted 
on by an electromagnet which is arranged on a regu 
lator controlling this throttle member. The electromag 
net is energised immediately prior to the opening of 
the lean gas cocks and independently of the gas pres 
sure, so that the throttle member is, temporarily, fully 
opened irrespective of the gas pressure, and subsequently 
the electromagnet returns to its "dead' condition and 
releases its control of the throttle member. The result 
is to prevent a reduced pressure occurring in the gas 
conduit leading from the producer. to the gas cocks and 
to make the full gas pressure immediately available along 
the line. . . . . 

This principle may be carried into effect starting from 
the hitherto usual operating method in which, during the 
interruption of the withdrawal of gas into the ovens 
from the gas producers, further gas is produced in the 
gas producer so that, on opening the corresponding gas 
cocks at the ovens by a conventional reversing mecha 
nism (e. g. a pulley means), the delivery of gas can 
start again immediately. Although the evolution of gas 
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in the gas producer during the period of the change- - 
over of the regenerative oven, is kept within reduced 
limits by appropriate restriction of the quantity of air 
admitted to the gas producer for gasification during that 
period, nevertheless the gas actually produced in this 
period, and which has to be blown off at 12' into the 
atmosphere, does represent a considerable loss due to 
the lag in time of closing the throttle valve by the gas 
pressure in the line leading from the producer to the 
??e?a. - 

An object of this invention is to also prevent such a 
gas loss due to such time lag, or to reduce it to a mini 
mum. This is accomplished in the present invention 
by connecting the throttle member, or an equivalent 
shut-off valve, located in the conduit conveying the gasi 
fication medium (air and steam) to the gas producer, in 
such manner with the reversing mechanism for the gas 
cocks of the regenerative oven that, during the period 
of reversal of the heating gas flow of the regenerative 
oven, the throttle member, or an equivalent shut-off 
valve is closed on, or immediately before, closure of 
the lean gas cocks of the regenerative ovens by the oven 
regenerative reversal mechanism (the reversing pulley), 
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and is re-opened prior to the opening of these cocks 
by said mechanism. . - 

s - 2 
Preferably the reversing pulley or mechanism controls 

a switch means which is adapted to open or close the 
electrical circuit of, for example, electromagnetic means 
controlling the governor of fluid-actuated devices for 
operating a shut-off valve in the gasification medium 
(air and steam) Supply conduit to the gas producer. 
Where air and steam are used as the gasification me 

dium and are blown through a common conduit to the 
grate of the gas producer, only one shut-off valve is 
required to close this conduit, but where these gases are 
Supplied through separate conduits and a throttle member 
is used in the air main, a shut-off valve as above set 
'forth is also incorporated in the steam admission con 
duit. 
The shut-off valves can, moreover, be operated me 

chanically, rather than electrically, by the reversing 
Imechanism by a pull on a cable or chain, or through 
a rod system, directly from the reversing pulley, for 
instance when the gas producer is situated in the close 
vicinity of the regenerative oven plant to be heated. 
The arrangement set forth above produces the result 

that the gas production of the gas producer is posi 
tively interrupted simultaneously with, or immediately 
before the closure of the gas cocks of the regenerative 
oven by the reversing apparatus therefor and, at the 
termination of the pause in the gas supply to the regen 
erative ovens, is re-started by this reversal apparatus 
prior to its opening of the gas cocks. Thereby, when 
the corresponding gas cocks to the ovens are closed gas 
production to any substantial extent in the gas producer 
ceases, and when the gas cocks begin to open, possibly 
with simultaneous or immediately preceding full opening 
of the member regulating the air or steam admission to 
the gas producer as set out above, it is ensured that the 
full gas pressure is available at the gas cocks. 
Any residual gas evolved after closure of the conduit 

through which the gasification medium is supplied to the 
gas producer is blown off into the atmosphere by means 
of a blow-off device which is adapted to open at the 
approved pressure. To prevent a suction effect being set 
up in the space beneath the gas producer grate, after 
the supply of gasification air and steam are cut off, as a 
result of the condensation of steam previously blown 
in, and gas, consequently flowing back, the invention 
further makes provision for the incomplete closure of 
the steam shut-off valve or of the air cut-off, or both, 
or the furnishing of the shut-off regulator or valve with 
an opening of such size that, even after the cut-off takes 
place, a small quantity of steam or air, or both, can 
still reach the gas producer. In another arrangement 
this small amount of gasification medium may be con 
veyed to the producer through a by-pass conduit. 

Yet another feature of this invention lies in the ar 
rangement of a safety device responsive to the gas pres 
sure in the lean gas conduit between the gas producer 
and the gas cocks of the ovens, this safety device being 
adapted, in the event that the switch means controlled 
by the reversing apparatus does not open to cause the 
opening of the shut-off valves for the air and steam 
supply, to function under the influence of the suction 
set up when the gas cocks are opened, to open a pro 
tective device incorporated in the electrical circuit of 
the switch means, in such manner that the member for 
shutting-off the supply of gasification medium to the gas 
producer is opened. 
A diagrammatic layout of a producer plant combined 

with a regenerative oven in accordance with this inven 
tion is given in the accompanying drawing. 

Air for gasification is supplied beneath the grate of a 
gas producer 1 through a main 2 by means of a blower 3. 
Steam passes to the underside of the producer grate 
through a conduit 4. 
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Arranged in the air main 2 is a regulating member 
consisting of a throttle valve 5 and this is adapted to 
control the quantity of gasification air supplied to the 
producer during feed of gas to the oven by pressure in 
line E0. It is to be appreciated that said regulating 
throttle valve member 5 can take forms other than that 
indicated, and, for example, can consist of a slide valve, 
damper, or the like. The throttle valve 5, or equivalent, 
is controlled by a regulator 6 having a diaphragm or ad 
justable mechanism 7 which is controlled by pressure in 
line 10 and also by the reversing apparatus, through a 
magnetic core of Solenoid coil 8, so that, upon opening of 
the corresponding gas cocks of the ovens by the revers 
ing apparatus, the latter also operates the coil 8, which 
operates regulator 6, which operates valve 5 whereby 
the full air supply from 2 is immediately made avail 
able by pressure in line 10 to the producer 1. The regul 
lation of the throttle valve 5 via regulator 6 is also effected 
by the gas pressure existing in the gas conduit 9 leading 
off from the producer to the regenerative oven 49. For 
this purpose the regulator 6 is connected to gas conduit 9 
through a control line 10 as conventional. 
Gas evolved in the producer 1 passes through a con 

duit 11 to the lower part of a wash tower 12, from the 
top of which it is withdrawn through the conduit 9 and 
passes through gas cocks 14 and 15, which are diagram 
matically indicated, to regenerative (coke) ovenis dia 
grammatically indicated at 49, although the ovens also 
may be open hearths or other regenerative ovens. 

Provided in the air main 2 between the throttle valve 
5 and the producer 1 is a shut-off valve 13, and an 
other such valve 16 is provided in the steam line 4. The 
shut-off valves 13 and 16 are each adapted to be opened 
and closed by pressure through the agency of actuating 
means in the form of hydraulic mechanisms 17 and 18 
each having a piston connected to the valve concerned. 
The pressure fluid is supplied to the upper cylinder spaces 
of the mechanisms 17 and 18 through a pipe 19, and 
to their bottom cylinder spaces through a pipe 20. 

Control is exercised on the pipes 19 and 20 by a gov 
ernor 21 which is supplied with pressure fluid through a 
connection 22. The control valve member 23 of the gov 
ernor 21 as shown is in neutral position and is connected 
to regulating means for operating the actuating means 
in the form of a magnetic core 24 actuated by a solenoid 
winding 25 which is excited by current through leads 26 
and 27. Incorporated in lead 26 is an operative connec 
tion with the reversing machine having movable contact 
means in the form of a switch comprising two fixed 
wiping contacts 28 and 29 connected with a barrel switch 
or the like of the reversing machine pulley drum 30. 
Contact is made between contacts 28 and 29 by a mova 
ble switch plate or bridge 31 in synchronism with drum 
30. 
The reversing apparatus 30, which is conventional in 

the art of regenerators and so has only been diagram 
matically indicated in the form of a pulley, is connected 
to the operating levers 35 of an aligned row of gas cocks 
15 in conduit means 9 for one set of regenerators 43 of 
the oven 49 (one located behind another) by means of 
a draw element 45 of cable 47, and is connected to the 
operating levers 33 of a similar series of gas cocks 14 in 
conduit means 9, located on the other side of the coke 
oven battery for the other set of regenerators 44 of the 
oven 49, by a draw element 46 of cable 48. 

If now it be assumed that, in the plant depicted, the 
pulley drum of the reversing apparatus 30 commences to 
rotate in the direction of the arrow 32, the cable or 
equivalent 47 pulls over the levers 35 from their open full 
line position at the right in the drawing into the closed 
dotted line position indicated in broken lines (i. e. to the 
left in the drawing) and thus closes the previously-open 
cocks 15, the gas cocks 14 at that time being already in 
their closed position, with levers 33 in full line to the 
left in the drawing. 
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grammatically shown. 

4. 
During this closure of the gas cocks 15, the contact 

plate 31 of the barrel switch rotating in synchronism 
with the pulley drum 30 bridges contacts 28 and 29, 
whereby the circuit through solenoid coil 25 is closed. 
The magnetic core 24 of the solenoid coil 25 is accord 
ingly retracted and the sliding valve body 23 connected 
thereto is moved upwards so as to allow pressure fluid 
to pass from connection 22 into pipes i9, and thence 
into the upper cylinder spaces of hydraulic mechanisms 
17 and 18 above the piston therein as conventional in 
the hydraulic sequence control art. 
As a result the shut-off valves 13 and 16 in the air 

main 2 and steam main 4, respectively, are closed. Each 
valve is arranged so as to pass a small quantity of air 
and steam, respectively, when closed, to keep a small flow 
through the producer. Any gas which may perhaps be 
subsequently evolved, but in small amount, by residual 
operation of the producer 1 is discharged into the at 
mosphere through the blow-off device 12", which then 
opens for this purpose. 

During the short pause in the gas supply to the ovens 
during the reversal period, the reversing apparatus pulley 
drum 30 rotates further and opens the gas cocks 14 by 
pulley levers 33 to the left in the drawing from their 
full line closed position at the right in the drawing, the 
levers 33 then assuming the broken-line open position 
to the left in the drawing. While this further rotation is 
in progress the contacts 31, 28, 29, are still closed. Just 
before the end of this further rotary movement the 
pulley drum 30 which evokes opening of the gas cocks 
14, a pair of fixed contacts 37 and 38 are bridged by a 
plate 36 movable in synchronism with drum 30, and 
the resultant energisation of a circuit 39 of the Solenoid 
coil 8 of the air regulator 6 causes the throttle valve 5 to 
be fully opened irrespective of the closing of valve 5 by 
the action of the gas pressure in line 0, at which time 
the pressure is high due to closing of cocks 15, and acts 
to close valve 5. 
At the same time, however, that plate 36 first makes 

contact with contacts 37, 38, the bridge plate or piece 
31 has passed out of engagement with contact 28 and the 
current circuit 26, 27 of the solenoid coil 25 of the mag 
netic core 24 is interrupted, so that the valve member 23 
of governor 21 is moved downwards by a compression 
spring 40. Consequently pressure fluid flows from 22 
into the pipe 20 and to the undersides of the pistons 
in the piston-cylinder assemblies 17 and 18, and the shut 
off valves 13 and 16 in the air and steam mains are there 
by opened when valve 5 is opened by contact of plate 
36 with contacts 37, 38. 

During the next reversal of the flow of heating gas upon 
reversal of drum 30, i. e. during the closure of the gas 
cocks 14 and the ensuing opening of cocks 15 after a 
short pause, the corresponding procedure occurs. 
A safety device 41 is connected to the gas conduit 9 

to ensure opening of the shut-off valves 13 and 16 in the 
air and steam conduits in the event of possible damage 
to the barrel switch of the reversing apparatus 30. This 
safety device 41 has a diaphragm 42 to which is connected 
a protective member 43 closing, under normal lean gas 
pressure conditions in conduit 9, a pair of contacts 44 
incorporated in the lead 26. If now the appropriate gas 
cocks have been opened but the shut-off valves 13 and 
16 remain closed, the suction of the draft of the regenera 
tive oven 49 on main 9 produces a reduced pressure in 
conduit 9. As a result the diaphragm 42 of the safety 
device 41 is operated to withdraw the member 43 from 
contacts 44, so breaking the current circuit of Solenoid 
coil 25 and opening the shut-off valves 13 and 16. 
The governor 21 and the piston mechanisms 17 and 18 

are preferably combined into one unit and are only dia 
W It is also possible to provide a 

control device, such as has been described, separately 
for each gas producer or in common for a group of ad 
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jacent producers served: collectively by such control de 
vice through appropriate conduits. 

Having now described my invention and in what man 
ner the same is to be performed I declare that all 
modifications - not departing from the spirit of my inven 
tion should be included in the following claims. 
What I claim is: 
1. Gas flow control apparatus for a gas producer com 

bined with regenerative ovens by a gas line leading from 
the gas producer to the regenerators of the oven to un 
derfire the ovens with lean gas from the producer, com 
prising: a throttle valve in conduit means to the producer 
for controlling the flow of gas making gaseous medium 
into the producer; pressure responsive regulating ap 
paratus responsive to gas pressure in the line leading from 
the gas producer to the regenerative oven, for regulating 
the throttle valve by and in accordance - with the gas 
pressure in said gas line; separate throttle means located 
beyond said throttle valve in said conduit means to the 
producer, for controlling the flow of gas making gaseous 
medium into the producer separately from and inde 
pendently of said throttle valve; actuating means for said 
throttle means and regulating means associated with said 
actuating means, for operating the same to actuate said 
throttle means independently of said throttle valve and 
its actuating apparatus as well as independently of the 
pressure of gas passing from the producer to the regenera 
tors of the oven; two sets of gas cocks for controlling the 
flow of lean gas from the gas line into the regenerators 
of a said regenerative oven; reversal apparatus for op 
erating the two sets of gas cocks to first close one set 
and then later open the other set after a time pause in 
timed sequence and in alternation; means operatively 
connecting said regulating means for the actuating means 
for said separate throttle means with said reversal appara 
tus for operation in synchronism therewith to operate 
the actuating mechanism to actuate said separate throttle 
means to close said conduit means to flow of gas making 
medium at least as soon as the reversal apparatus operates 
to first close one set of said lean gas cocks, and to open 
the conduit means to flow of gas making gaseous medium 
to the producer after the time pause but at least as soon as 
the reversal apparatus operates to open the other set of 
said lean gas cocks; and actuating means including regulat 
ing means associated with the reversal apparatus, to open 
said throttle valve, irrespective of the pressure responsive 
regulating apparatus on said throttle valve, just before 
the reversal mechanism operates to open the other set of 
said lean gas cocks. 

2. Gas flow control apparatus as claimed in claim 1, 
and in which the means operatively connecting the regulat 
ing means for the separate throttle means with the 
reversal mechanism is connected to close the conduit 
means to the producer simultaneously with the closure 
of the one set of lean gas cocks, and to open the conduit 
means simultaneously with the opening of the other set 
of ean gas cocks by the reversal apparatus. 

3. Gas flow control apparatus as claimed in claim 1, 
and in which the means operatively connecting the regulat 
ing means for the separate throttle means with the reversal 
mechanism is connected to close the conduit means to the 
producer immediately before the closure of the one set of 
lean gas cocks, and to open the conduit means immediate 
ly before the opening of the other set of lean gas cocks 
by the reversal apparatus. 

4. Gas flow control apparatus as claimed in claim 1, 
and in which the conduit means for flow of a gaseous 
medium into the producer comprises separate conduits 
for conveyance of air and steam, and in which the sepa 
rate throttle means for said conduit means comprises a 
separate shut-off valve for each of the separate conduits 
for the conveyance of air and steam. 

5. Gas flow control apparatus as claimed in claim 4, 
and in which each of the air and steam shut-off valves 
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6 
are adapted to pass a small quantity of air and steam, 
respectively, when closed to shut-off position. 

6. Gas flow control apparatus as claimed in claim 4, 
and in which the regulating means comprises an elec 
trical circuit, and the operative connection with the re 
versal apparatus comprises movable contact means on 
the reversal apparatus and movable in synchronism there 
with, and fixed contacts in the electrical circuit in posi 
tion to be opened and closed by the movable contact 
means during its movement in synchronism with the 
reversai apparatus. 

7. Gas flow control apparatus as claimed in claim 6, 
and in which the actuating means for the separate throttle 
means comprises an hydraulically operated mechanism 
for commanding the opening and closing movements of 
the separate throttle means, a valve controlled governor 
for controlling the flow of fluid pressure to the hydraulic 
mechanism, and in which the electrical circuit comprises 
an electromagnetic means having a movable element mov 
able under energization and de-energization of the electro 
magnetic means by the circuit and operatively connected 
with the valve of the governor for effecting the operation 
of the throttle means. 

8. Gas flow control apparatus as claimed in claim 6 
and which includes a safety device responsive to the pres 
sure in the lean gas line leading from the producer to 
the regenerators of the oven and adapted to operate, in 
the event of reduced pressure occurring in this line when 
the gas cocks for the regenerators are open, a protective 
ember in the electrical circuit to thereby cause the 

operation of the actuating means for opening the sep 
arate throttle means in the conduit means for supply of 
gaseous medium to the gas producer, in event of failure 
of the operative connection of the reversal mechanism 
with the electrical circuit to operate said circuit to open 
the throttle means. 

9. Gas flow control apparatus for a gas producer com 
bined with regenerative ovens by a gas line leading from 
the gas producer to the regenerators of the oven to under 
fire the ovens with lean gas from the producer, compris 
ing: a throttle valve in conduit means to the producer 
for controlling the flow of gas making gaseous medium 
into the producer; pressure responsive regulating appara 
tus responsive to gas pressure in the line leading from 
the gas producer to the regenerative oven, for regulating 
the throttle valve by and in accordance with the gas 
pressure in said gas line; two sets of gas cocks for con 
trolling the flow of lean gas from the gas line into the 
regenerators of a said regenerative oven; reversal appara 
tus for operating the two sets of gas cocks to first close 
one set and then later open the other set after a time 
pause in timed sequence and actuating means, including 
regulating means associated with the reversal apparatus, 
to open said throttle valve, irrespective of the pressure 
responsive regulating apparatus on said throttle valve by 
reason of the gas pressure in the gas line, just before 
the reversal mechanism operates to open the other set of 
said lean gas cocks. 

10. Gas flow control appparatus as claimed in claim 
9 and which includes a safety device responsive to the 
pressure in the lean gas line leading from the producer 
to the regenerators of the oven and adapted to operate, 
in the event of reduced pressure occurring in this line 
When the gas cocks for the regenerators are open, a pro 
tective member in the electrical circuit to thereby cause 
the operation of the actuating means for opening the 
separate throttle means in the conduit means for supply 
of gaseous medium to the gas producer, in event of 
failure of the operative connection of the reversal mecha 
nism with the electrical circuit to operate said circuit to 
open the throttle means. 

11. Gas flow control apparatus for a gas producer 
combined with regenerative ovens by a gas line leading 
from the gas producer to the regenerators of the oven 
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to underfire the ovens with lean gas from the producer, 
comprising: a throttle valve in conduit means to the 
producer for controlling the flow of gas making gaseous 
medium into the producer; pressure responsive regulat 
ing apparatus responsive to gas pressure in the line lead 
ing from the gas producer to the regenerative oven, for 
regulating the throttle valve by and in accordance with 
the gas pressure in said gas line; separate throttle means 
located beyond said throttle valve in said conduit means 
to the producer, for controlling the flow of gas making 
gaseous medium into the producer separately from and 
independently of said throttle valve; actuating means for 
said throttle means and regulating means associated with 
said actuating means, for operating the same to actuate 
said throttle means independently of said throttle valve 
and its actuating apparatus as well as independently of 
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8 
the pressure of gas passing from the producer to the 
regenerators of the oven. 
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