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To all whom it may concern: 
Be it known that I, HAN's FoERSTERLING, 

a subject of the German Emperor, and a 
resident of Perth Amboy, county of Middle 
sex, State of New Jersey, have invented a 
certain new and useful Process of Generat. ing Steam Accessory to the Production of 
Producer-Gas, of which the following is a specification. 
The invention relates to a new and useful 

process of generating steam accessory to the 
production of producer gas. 
It is well known that for many chemical 

purposes it is necessary to use a purified gas 
which always necessitates the use of gas in 
the cold state. Furthermore, wherever the 
gas is used for power purposes in connection 
with gas engines, etc., the gas has to be first 
thoroughly cleaned, which can be done only 
by scrubbing or similar processes. 
The usual way of cleaning and cooling the 

gases generated in gas producers has been to 
conduct the hot gases through the so-called 
economizer, which consists of a shell or cas 
ing through which a series of vertical or 
horizontal pipes run. The hot gases pass 
through the pipes and heat the cold air. 
which is blown into the said producer with 
steam in order to generate gas. From the 
economizer the gas passes through a scrub 
ber, or any other suitable cleansing device, 
filled with coke or other material over which 
cold water is sprinkled. If the gases are not 
then sufficiently purified they are sometimes 
passed through a vessel containing excelsior, 
or similar material, in order to remove the 
last traces of dust, etc. . 

In the above described manner the best 
results obtained have shown that one brake 
H. P. hour can be generated from 1.1 to 1.25 pounds of coal. 
In carrying out my process I have found 

- a way whereby I can generate one brake 
H. P. hour with less than one pound of coal 
The accompanying drawing shows in dia 

grammatical form one means of carrying 
out my process. \- V 

1 represents a gas producer of ordinary 
construction, having a primary water heater 
or Water jacket 2, a steam and air inlet 3 and 
a gas outlet 4. 
5 is a pipe for supplying water to the 

steam to the producer 1 through steam and 

after being further subjected to the hot gases 

Water jacket 2 and 6 is a pipe for supplying 

air inlet 3. Gas outlet 4 conducts the gases 
to an upright tubular boiler 7, which in turn 
is connected by gas outlet pipe S with a sec 
ondary water heater 9. The boiler 7 is en 
tirely separate from the gas producer. Gas 
outlet 10 conducts the gas from secondary 
water heater 9 to scrubber 11, of ordinary 
construction, whence the gas passes to gas engine 12 for consumption. 
13 is a pipe connecting water jacket 2 with 

the water tubes of secondary Water heater 9, 
and 14 is a pump for forcing the water through pipe 13. 

15 is a pipe connecting the water tubes of 
secondary water heater 9 with the water 
tubes of boiler 7, and 16 is a pump for forc ing the water through pipe 15. 

17 is a pipe for conducting steam under 
high pressure from boiler 7 to steam pipe 6 
discharging into steam and air inlet 3 of producer 1. 
18 is a steam engine also in connection 

with pipe 17 for utilizing the surplus live 
steam. It is obvious that the various pipes 
will be controlled by suitable valves (not shown). 
As will be seen from the drawing and the foregoing description thereof, the hot gases 

pass from producer 1 through boiler 7 where 
they give up some of their heat to the water 
in the boiler; thence through secondary 
water heater 9 where they give up a large . 
portion of the heat remaining; thence 
through scrubber 11 where they are further . 
cleansed and cooled and then delivered to 
gas engine 12 at the proper temperature for 
most economic working. Hot water for sec 
ondary Water heater 9 is supplied from the 
primary water heater 2 through pipe 13 and 
passing through the secondary water heater 
9 is pumped into boiler 7 where it is rapidly 
turned into high pressure steam by the heat 
from the gas passing through boiler 7 di 
rectly from the producer 1. The steam from 
boiler 7 under high pressure is conducted 
to producer 1 through pipes 17 and 6' dis 
charging into producer 1 through steam and 
ai inlet 3 and there assisting in gasifying 
the coal for the production of the producer 105 
gas. Any surplus of steam can be utilized 
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as live steam for operating a steam engine 
18 or for any other desirable purpose. It is 
obvious that the steam passing from pipe 6 
into steam and air inlet 3 will draw the air 
with it into the producer 1, thus simultane 
ously and continuously causing the direction 
of currents of air and steam in suitable pro 
portions to a given point in the producer 
where said streams intercept each other with 
resulting facilitation in the gasification of 
the coal as described. 
The amount of steam necessary to gasify 

100 pounds of coal may be figured at ap 
proximately 35 or 40 pounds equal to about 
5 or 6 pounds of coal. Working in the above 
described manner I not only generate suffi 
cient steam for gasifying the coal but I gen 
erate also an excess of steam which may 
thereafter be used as live steam or for power 
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purposes. 
The advantages of the method as herein 

set forth over the old methed of working 
are as follows: Instead of pre-heating the 
air which has to again be cooled in the form 
of the gas generated by the air, I generate 
with the heat from the gases and with the 
heat of radiation, steam, which has hereto 
fore been lost, in order to make use of all the 
available heat units which have to be re 
moved in order to cool the gases. A further 
advantage lies in the fact that I use less 
cooling water in the scrubber than if the 
gases were coming from the so-called econo 
mizer. The best results obtained in the gen 
eration of power have been 1.1 pound of 
coal for one brake H. P. hour, the total 
amount of power in the form of gas and in 
the form of generated steam being less than 
one pound for one H. P. hour. 

In a gas producer process the amount of 
sensible heat in a gas available for steam 
making differs greatly from that in other 
processes more or less closely related to the 
gas producer process; in this latter process 
the available heat is but a very moderate 
amount as against that produced in water 
gas making. It is therefore not at all ob 
vious how an excess of steam at high pres 
sure may be generated from the sensible 
heat of producer-gas. 
The essence of my invention consists in 

the utilization of the sensible heat of pro 
ducer gases for the generation of steam in 
excess of that needed for the decomposition 
of fuel in the producer. 
What I claim and desire to secure by Let 

ters Patent of the United States is: 
1. The process of generating steam acces 

sory to the production of producer gas which 
consists in simultaneously and continuously 
directing currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed, transferring the sensible heat 
of the off-going producer gas to water, con 
tinuously and uninterruptedly running the 
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Water and gas through a plurality of boilers 
and generating high pressure steam in excess 
of the amount required in gasifying the coal, 
in the boiler nearest the gas producer. 

2. The process of generating steam acces 
sory to the production of producer gas which 
consists in simultaneously and continuously 
directing currents of air and steam in suit 

70 

able proportions to an intercepting point in 
the fuel bed, transferring the sensible heat 
of the off-going producer gas to water, con 
tinuously and uninterruptedly running said 
Water through a plurality of boilers in a di 
rection opposite the course of the gas and 
generating high pressure steam in excess of 
the amount required in gasifying the coal, in 
the boiler nearest the gas producer. 

8. The process of generating steam acces 
sory to the production of producer gas which 
consists in simultaneously and continuously 
directing currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed, serially connecting a plurality 
of boilers with the gas producer, continu 
ously and uninterruptedly passing the gas 
through said boilers, continuously and unin 
terruptedly circulating water through the 
boilers in a direction, opposite the course of 
the gas, utilizing the sensible heat of the off 
going gas by transferring the heat of the 
gas to the Water during its passage through 
said boilers and generating high pressure 
steam in excess of the amount necessary to 
Supply the air-steam mixture to gasify the 
coal, in the boiler nearest the gas producer. 

4. The process of generating steam acces 
sory to the production of producer gas which 
consists in simultaneously and continuously 
directing currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed, serially connecting a plurality 
of boilers with the gas producer, circulating 
Water through the boilers, continuously and 
uninterruptedly transferring the sensible 
heat of the off-going gas to the water during 
its passage through said boilers and generat 
ing high pressure steam in excess of the 
amount necessary to supply the air-steam 
mixture to gasify the coal, in the boiler 
nearest the gas producer. 

5. The process for the continuous produc 
tion of steam accessory to the production of 
producer gas and in excess of the require 
ments of said producer gas process consist 
ing in simultaneously and continuously di 
recting currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed, preheating water in a jacket 
adjacent the producer by the heat radiating 
through the wall of the producer, passing 
the generated gas through a system of boil 
ers separate from but adjacent to the pro 
ducer, simultaneously cooling the gas and 
heating the water in said boilers by con 
tinuously and uninterruptedly transferring 
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the heat of said gas to said water, conduct 
ing the above mentioned preheated water 
through said system of boilers and generat 
ing high pressure steam in the boiler near 
est the producer. r 

6. The process for the continuous produc 
tion of steam accessory to the production of 
producer gas and in excess of the require 
ments of said producer gas process consist 
ing in simultaneously and continuously di 
recting currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed, preheating water in a jacket 
adjacent the producer by the heat radiating 
through the wall of the producer, passing 
the generated gas through a system of boil 
ers separate from but adjacent to the pro 
ducer, simultaneously cooling said gas and 
heating the water in said boilers by con 
tinuously and uninterruptedly transferring 
the heat of said gas to said water, conduct 
ing said preheated water through the sys 
tem of boilers, maintaining said water at 
such a temperature during its course that a 
continuous transfer of heat from the gas to 
the water may go on and generating high 
pressure steam in the boiler nearest the pro 
ducer. 

7. The process of generating steam acces 
sory to the production of producer gas which 
consists in simultaneously and continuously 
directing currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed thus generating gas from fuel 
in a producer, passing said gas through a 
boiler separate from the producer, continu 
ously and uninterruptedly transferring the 
sensible heat of said off-going producer gas 
to the water in said boiler simultaneously 
cooling said gas and generating steam in 

said boiler in excess of the requirements of the producer. 
8. The process of generating steam acces 

sory to the production of producer gas which 
consists in generating gas from fuel in a 45 producer, passing said gas in a deflected 
path through a boiler separate from the 
producer, continuously and uninterruptedly 
transferring the sensible heat of said off 
going producer gas to the water in said 
boiler simultaneously cooling said gas and 
generating steam in said boiler in excess of 
the requirements of the producer, returning 
a portion of the steam generated to the pro 
ducer and leading off the remainder. 

9. The process of generating steam acces 
sory to the production of producer gas which 
consists in simultaneously and continuously 
directing currents of air and steam in suit 
able proportions to an intercepting point in 
the fuel bed thus generating gas from fuel 
in a producer, continuously and uninter 
ruptedly passing said gas, without substan 
tially reducing the temperature thereof, 
from said producer to a boiler separate from 
said producer, continuously and uninter 
ruptedly transferring the sensible heat of 
the off-going producer gas to the water in 
said boiler simultaneously cooling said gas 
and generating steam in said boiler in, ex 
cess of the requirements of the producer, re 
turning a portion of the steam generated to 
the producer and leading off the remainder. 

In witness whereof I have hereunto set 
my hand in the presence of two subscribing 
witnesses. 

- HANS FOERSTERLING. 
Witnesses: 

HERBERT PHILIPP, FRTT7, HoyLER. 
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