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: i , , , To all whom it may concern: 
Beit known that I, GASTON A BRONDER, 

a citizen of the United States, and a resident of the borough of Brooklyn, in the county of 
5 Kings and State of New York, have invent edcertain new and useful Improvements in 

Processes for Making Gas Mixtures, of 
fwhich the following is a specification. 
The invention relates to a gas mixture, 10 and its object covers the steps to producc 

both the separate gases comprising the mix 
tre from a unit of coal and the product 
obtained from the mixture of the gases. 

Specifically the product obtained results 
15 from the mixture of what is commercially 

known as illuminating gas and hydrogen or 
water gas. - 
One form of apparatus for carrying out 

She process is illustrated in the accompany 
20ing drawings, in which:- - 

. figure 1 is a plan view of the apparatus. 
Eig. 2 is a front elevation of the same, and 
Fig. 3 is a side elevation. . 
fo. the purpose of explanation all the 

25 steps to produce illuminating gas, water gas 
and producer semiwater gas as herein re 
cited. Illuminating gas is generally generated 
by introducing bituminous coal into hei 

30 metically sealed retorts which are heated by 
means of coke, coal, tar, producer gas or 
other heating agent. The gas generated in 
theretorts is treated, in washers, scrubbers, 

a coolers and purifiers to obtain its proper 
35, gqiyaposition, after which it is led to the or 

it dinary gas holder. Iuring these steps and 
fiking 200 lbs. of coal as a unit, about 1000 eibic feet of illuminating gas of a caloric 
value of 620. British thern); its pei 

40 cubic foot are obtained, with a residuum of 
; :43 lbs. of coke, and a portion of ta' antino 

nia, naphthalene and some (the elelic: s. 
Water gas containing largely equal parts 

of hydrogen and carbon-monoxid, is pro 
45 duced by changing gas prodtice's with coke, 

heating the same to incandescence, and the 
forcing Super-heated steam through the lat 
ter either in an upward or downward direc 
tion. The gas on leaving the producer con 

50 tains a Small percentage of tar and in my 
process is led through a boiler wherein it is 

i 

st 
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| cooled from 1500 Fahr. to 600 Fahr. The 
heat given off is used for the generation of 
steam which can be used for any purpose. 
The gas is then forced through a scrubber 
and cleaner containing a bed of cold colke, 
and water percolating downwardly therein 
through said cold colke. The water and cold 
coke separates the tar and dust from the 
gas, after which it is ready for the gas 
holder. Taking the 133 lbs. of coke ob 
tained as a residuum from the original 200 
lbs. of coal as a unit, 3000 cubic feet of 
water gas are produced from said coke hav 
ing a caloric value of 323 B. T. U. per cubic 
foot. 

l’roducer semiwater gas, is produced with 
the same appurtenances as described for the 
water gas by the injection of a mixture of 
steam and air through the said 133 lbs. of 
ignited and highly heated colke, which is 
forced through the colke in an upward direc 
tion. This gas after passing through the 
boiler wherein its temperature is reduced 
from 1500 Fahr. to 600 IFahr. as described 

which it is taken as required.' I have now 
provided steps for making from the original 
200 lbs. of coal illuminating gas, water gas 
and producer semi-water gas." 
Taking twelve minutes as a unit of time 

the successive steps to generate the water gas 
and the producer gas may be recited as fol 
lows. . - s . . . 
By the combined steam and air, treatment 

of highly heated or incandescent colke in an upward direction for 3 minutes' generates 
pol’ducer or semiwater gas, super-heated 
steam treatment of incandescent coke in a 
downward direction for 3 minutes. I) tiring the production of producer semi 
water gas aid water gas just described the 
products obtained are as follows: From the 
133 los. of coke representing the residuum of 
the 200 lbs. of toal, 3000 cubic feet of water 
gas are produced with it caloric value of 323 
13. T. J. ber cubic foot is already stated, and 
2100 clihi feet of prolice seini water gas 
with a caloric value of 140 B. T. U. during 
the blow as it is called or the treatment of 
the coke with steam and air. 
Now the specific novel step of my inven 

W 

for the water gas, is led to a holder from. 
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compartment in the center valve extends the 
45 
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product and can be used for firing the retorts 

carrying out the process, the numeral 20 des 

the upper end of the gas generator. Piping 

tion is to make a mixture of the 1000 cubic 
feet of illuminating gas first obtained from 
the 200 lbs. of coal with a caloric value of 
620 B. T. U. per cubic foot, and the 3000 cu 
bic feet of water gas having a caloric value 
of 323 B. T. U. per cubic foot, making a mix 
ture of gas of 4000 cubic feet with a caloric 
value of about 400 B. T. U. per cubic foot. 
This mixture of gas is a commercial product 
cheaply made and useful for power and 
heating purposes. The 2100 cubic feet of 
producer semiwater gas obtained is a by 
when treating the original coal, for heating 
the boilers in the plant, and for other pur 
poses. The said mixture of illuminating gas 
and the water gas has various beneficial 
and novel Eric It is in the first place compressible to a high degree, and but a 
small amount of water is condensed there 
from with low temperatures, in fact low 
temperatures affect it but little. Water ga: 
can hardly be detected by the Sense of smell, 
but liny mixture has a strong odol' and can 
easily be detected by smell. 

TReferring more particularly to the accom 
panying drawings in which is illustrated one 
form of apparatus adapted to be utilized in 

ignates a retort stack which is provided with 
the retorts 21, the said retorts communicat 
ing with upwardly extending stand pipes 22 
leading to the nains 23. liping 24 connects 
the mains 23 with the tar towers 25. Pipin 
26 connects the said mains with the coal gas 
main 27. The latter leads to the exhauster 
30, the condenser 3 and scrubber and 
washer 32. The gas main 33 leading from 
the scrubber is somewhat reduced in diam 
eter and leads to the center valve 34. Pip 
ing 35 connects the said center valve with 
the parifier boxes 36, 37, 38, 39. From a 
piping 40 to the main gas holder 45. 

A gas generator 46 is located in front of 
and adjacent to the retort stack 20 so that 
hot coke from the latter can gravitate into 
the said generator. 
A conduit 47 for hot gases extends from 

the lower end of the generator and connects 
with the boiler 48. A conduit 49 cxtends 
from the upper end of the generator 45 and 
connects with a second boiler 50. The domes 
of the two boilers are connected by the pip 
ing 51. IPiping 52 extends from the piping 
51, runs through the conduit 49 and thence 
into the lower end of the gas generator. 
Piping 53 extends from the piping 51, runs 
through the conduit 47 and from thence to 
57 extends from the piping 51 to the air 
duct 58 which latter leads to the lower end 
of the generator 46. The boilers 48 and 50 
are respectively connected with the condens 
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ers and scrubbers 62 and 63 respectively. 
Piping 64 runs from the condenser and 
scrubber 63 to the gas holder 45 and piping 
65 connects the scrubber 62 with the pip 
ing 64. 
A producer gas holder 66 is located adja 

cent to the retort stack and piping 67 con 
anects the condenser and scrubber 63 with the 
said gas holder 66. 
An outlet pipe 68 extends from the holder 

66 and connects with the branch pipes 69 
and 70 that lead to the furnaces of the gas 
letorts. 
To operate the plant to make the novel 

gas mixture, soft gas coal is charged into the 
retorts 21, where it is heated by means of 
semiwater gas furnished by the pipes 69 
and 70. The coal gas generated is conducted 
through the stand pipes 22 thence into the 
mains 23, where the tar is extracted which 
latter flows into the tar towers 25. The coal 
gas then travels through the mains 27 by 
means of the exhauster 30, and is then forced 
through the condenser 31, scrubber and 
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washer 32. From the latter the gas led to 
the center valve 34 and from the latter the 90 
gas passes through the purifying boxes 36 
to 39 on its way to the holder 45. . 
The whole residuum of colke in the retorts 

21 is discharged into the gas generator 46 
where it is brought to a state of incandes 
cence by injecting air therethrough. 
When generating water gas the incandes 

cent coke in the generator 46 is alternately 
subjected to jets of superheated steam by 
means of the piping 52 and 53. 
The water gas produced travels through 

the conduits 47 and 49. The conduit 49 
leads the water gas through the boiler 50, 
condenser and scrubber 63, from which lat 
ter it enters the holder 45. The conduit 47 
leads the water gas to the boiler 4S, con 
denser and scrubber 62, and from the latter is 
also led to the holder 45. 
When it becomes necessary to revivify the 

bed of coke after producing a charge of wa 
ter gas, a mixture of air and steam is intro 
duced into the generator. Semiwater gas is 
thereby produced which is led through the 
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coliduit 49, boiler 50, condenser and scrubber 
53, pipe 67, and into the semiwater gas 
holder 66. From the latter holder, as before 
nentioned, the semiwater gas is led to the 
retorts. 

15 

Having described my invention what I 
desire to secure by letters IPatent and 
claim is. 
The herein described process of generating 

gas, which consists in distilling a definite 
quantity of coal in a retort, Washing and 
purifying the coal gas thereby obtained, col 
lecting the washed and purified coal gas in a 
holder, heating the entire residuum of coke 
obtained from the retort to a state of incan 
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steal and air through the incal desce it coke the county of New York and State of New 
to oltain alternate charges of water g:ls and York, this Sill day of February, A. D. 1910. 10 
seniiwater gas, Washing the water gas and GASTON A. BRONI) ER. 
mixing it with the coal gas in the holder, Witnesses: 
and conveying seini water gas to the aetort. A. A. E. Bo N N Ey.I.E, 
for heating the sain e. M. ii. Cook. 

descence, alternately forcing Sperheated Signed at the borough of Manhattan, in s ea 
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