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of NEW YORK. 

' To all whom it, may concern 
NER, a citizen of the United States, residing at Bethlehem, Northampton county, State 
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may be obviated. 
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of gas in vertical or substantially vertical 

... from the time that the retorts are charged 
and with the avoidance of adhering deposits 
of carbon upon the inner walls of the retorts, 
so that, at the completion of the gas-making 
operation, the retorts can be readily, dis. 
charged of their contents of coke without in 
terference by such accretions, and so that: 
Seraping and scurfing of the retort walls, 
with the attendant loss of time, interruption 

In the practice of the invention, the retorts 
are first raised to a high temperature, for 
which purpose they are located in a retort 

retorts, this water-gas being preferably made 

municate, and in subsequent operations, the 

torts themselves after the gas coal which 
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Be it known that I, HENRY WALLACE BEN 

of Pennsylvania, have invented certain new 
and useful Improvements, in the Manufac 
ture of Gas; and I do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the invention, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. . . . . 
My invention relates to the manufacture 

retorts, and is designed to permit the gas 
making operation to proceed with celerity 

of the gas making, and injury to the retorts, 

bench, heated by a gas producer of ample 
capacity. They are then filed, by a travel 
ing hopper, or the like, with a charge of gas 
coal dropped into them from above. An in 
stantaneous development of gas follows the 
charging of the coal into the retorts, by rea 
son of the contact with the highly heated 
walls thereof, and, immediately after this 
first flush of gas production a small amount 
of water-gas is admitted at the bottom of the 
by passing steam, preserably superheated, 
through a highly heated body of coke upon 
which the gas coal constituting the charge 
rests. In starting he operation, this coke is 
inserted in a substantially horizontal retort 
with which the vertical retort or retorts com 

body of coke is supplied from the vertical re 
they contain has given up its gas. Its the accompanying drivings, Figure 1. 
represents a top view of a single apparatus 
of Bench for carrying the invention into ef 

- fect; Fig. 2 represents a front elevation of 

Specification of Letters Patent. . . . attente d Vay 19, 191 4. 
Application filed February 25, 1914. Serial No. 820,979. 

Sane; Fig. 3 represents a vertical transverse 
Section on the dotted line 3-3 of Fig. 1; 
tion on the line 4-4 of Fig.1. 
ing parallel side by side independent hori 

pipes 14 may be passed for superheating the 

venient to deliver the superheated steam into 

vertical retorts 11 to the hydraulic .m. 

NATIONAL GAS DEVELOPMENT COMPANY., of New York, N.Y. A corror AoN 
iMANUFACTURE OF GAs, 

Fig. 4 represents a veitical longitudinasec 
In the drawings, 10 designates correspond 

Zontal retorts, in which the water gas is pro 
duced, and 1 designates vertical retorts 
Within which the beds or columns of coal 12 
are placed and from which the coal gas is 

a distilled Said vertical retorts opening at 
their lower ends into the horizontal retorts 

6 

10, and there preferably being two or more 
yertical, retorts in communication with each 
horizontal retort. Below the retorts 10, 11, is provided a suitable furnace for externally 
sheating the retorts 10 and 11 which are sur 
rounded by heating chambers, as shown. 
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In the side walls of the apparatus or bench 
I. provide spaces 13 through which steam 
steam employed in the production of the 
Water-gas, the pipes 14 leading from a suit 
able source of supply and after passing 
through the chamber 13 delivering the steam 
into a main distributing steam pipe 15 hav 8 
ing branches 16 leading to the end portions 
of the several horizontal retorts 10 so as to 

a deliver the steam thereinto. I provide each 
side Wall of the bench with a superheater 
chamber 13 and lead steam pipes 14 there 
into, one pipe and its connections 15, 16 be-, 

8 

sing at the front of the bench and the other 

75. 
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pipe 14, and its connections 15, 16, being at 
the rear of the bench, so as to render it con 

9 

both ends of the horizontal retorts 10. The 
ends of the horizontal retorts 10 will be sup 
plied with suitable doors 22 adapted to be 

s firmly locked in closed position and conven 
iently opened when desired, and the upper 9 
ends of the vertical retorts 11 will be equip ped 
with suitable pipes 23 having above 
them suitable doors 24 adapted to be securely 
locked in closed position, and conveniently 
opened when desired. The pipes 23 for the 1. 
vertical retorts connected with each horizon 
tal retort 10 are connected together by pip 
ing 25 and with the hydraulic main by pip 
ing 26. The pipes 25:26, serve to conduct 
the gas from the upper ends of list? ain;21. 

During the operation of the app is 
herein before described, and in the practice 
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of my invention, I maintain within the hori 
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zontal retorts 11 an incandescent bed of 
coke, indicated at 30, in Fig. 4, at the foot of 
each vertical retort 11. Before the vertical 
retorts are charged upon the said in 
candescent body of coke 30, Ibring the ver 
tical retorts to a very high temperature, 
ranging from 1800 Fahr. to 2300 Fahr. 
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from 10% to 15% by volume, wi 

50 

it being unnecessary to exceed this upper 
limit. The charge of gas coal, say 600 lbs. 
is thereupon introduced into each vertical 
retort, at one operation, and as quickly as 
possible. It substantially fills all of that 
portion of the vertical retorts up to a zone 
therein (near the roof portion of the bench) 
at which the temperature is insufficient to 
decompose the newly made 
lamp black would ptherwise 

gas, whereb be produced. 
In other, words, the distilling coal occupies 
all of those portions of the vertical retorts 
exposed to the proper temperature to effect 
the distillation of the coal, and the gas 
arising from the distilling coal is then con 
ducted through a cooler zone on its passage 
to the hydraulic main. The beds of dis 
tilling coal will remain stationary except for 
the natural settling down during the process 
of distillation. , - . 

As hereinbefore noted, the first effect of 
dropping the charge of coal into the highly 
heated vertical retorts and upon the body of 
incandescent coke contained therein is to 
produce an instantaneous flush of gas, which 
passes off into the hydraulic main. Distilla 
tion then proceeds more uniformly, and, 
immediately, after the first flush of gas 
referred to, steam is admitted at both ends 
of the horizontal retorts. The function of 
this steam is to produce water-gas, and it is 
admitted in such limited amount that it will 
not cut down too much the candle power of 
the coal gas, and yet will have the protective. 
effect contemplated by my invention. I 
have found that the admission of an amount 
of steam sufficient to add to the distilling 
coal gas a quantity of water gas ranging 

i suffice for 
the purpose. 
In ordinary coal gas practice, part of the 

gas evolved from the coal comes into contact 
with the heated walls of the retort whereby 
certain of the rich hydrocarbons are decom 
posed, the carbon adhering to the inner 
walls of the retort in the form of retort carbon, and the hydrogen passing off as a 
blue gas. Certain other portions of the 

60 

hydrocarbons pass off in the gas, among 
them many ligh illuminants, such as benzol, 
etc. These high illuminants, cooling to a 
certain temperature, are condensed and go 
into the tar, thus becoming lost to the final gas product. 
By the introduction of water-gas, as de 

scribed, this lean gas seizes upon such 
65 hydrocarbons in the process of their transi 

1,097,513 

tion into carbon, inasmuch as the lean gas 
has a great affinity for these rich hydro 
carbons; consequently, retort carbon is not 
formed. Moreover, the water-gas admitted 
is thus carbureted, so that the volume of 
the mixed gas is increased without material 
diminution of its average candle power. 
That the water gas does seize these hydro 
carbons is proven by the fact that no retort 
carbon is deposited on the retort walls. The 
water gas also combines with certain rich 
illuminants passing off with the gas, such as 
each other. This combination produces a 
fixed gas, and these rich hydrocarbons are 
not lost in the tar. Naphthalene is prac 
tically absent, its valuable constituents re maining in the gas instead of being segre 
gated out therefrom. w 

It is, of course, evident that, if desired, 8: 
the candle power of the gas may be raised 
still further by the admission of oil, oil 

but, except where a gas of more than usual 
candle power is desired, this will not be necessary. 
What I claim is: , , ... 
1. The method of distilling coal in sub 

benzol, etc., as they also have an affinity for 
80 

vapor, or the like, into the vertical retorts; 
9 ) 

stantially vertical retorts for the production 
of illuminating gas, which consists in first 8: 
heating the retorts to a temperature suffi 
ciently high to initiate the distillation of the 
coal when charged; thereafter charging the 
retorts with the coal to be distilled; and im 
mediately after the charge of the coal into 100 
the retorts, admitting at the bottom of the 
charge and passing therethrough a stiflicient 
-quantity of water-gas to prevent the deposit 
of adhering carbon from the distilling 
charge upon the inner walls of the retorts; 
substantially as described. 

2. The method of distilling coal in stib 
stantially vertical retorts, for the produc. 

v a. s tion of illuminating gas, which consists in 
first heating the retorts to a temperature i 
sufficiently high to initiate the distillation 
of the coal when charged; producing at the 
foot of the retorts a bed of incandescent 
coke; then charging the coal to be distilled, 
so that it shall substantially fill the retorts 
and rest upon the incandescent coke; and, 
immediately after the charging of the re 
torts, admitting at the bottom of the charge 
and passing therethrough a syst quan 
tity of water-gas to prevent flo deposit. Qf 
adhering carbon, from the distilling charge, 
upon the inner walls of the retorts, said wa ter-gas being formed by passing the requi 
site quantity of stea in through the siid bel 
of incandescent colke; substantially as de 
scribed. 

3. The method of distilling coal in sub 
stantially vertical retorts, for the prodic 
tion of illuminating gas, which consists in 
distilling in said vertical retorts a body of 

115. 
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it coke froin 
yerical retGiris, and forming tierero 
horizontal body of coke at the feet of 
&rrified retoris; then substantial 

3 tie vertical retorts with a fresh charg 
32i; and immediately after th 
he retorts, passing steam through ti 
if incandescent colke to produce water 
i? amount sufficient, when admitted to 
zottom of the charge and passed : 
Arough, to prevent, the deposii, 

ing carbon from the distilling 

coai; drawing the resultan 

i.e inner walls of the reforts; subs 
as described. ". . . 

:*, he method of distilling coal in sub 
£32ntially vertical reteris, for £he produc 
tion of illu?hinating gas, which consists in 
heating the retorts to a temperature highes: 
thaia 1800 Fahr.; then, while the retorts £3'e at, such high tenperattie, Sibstantially 
filing thern with a charge of coal; and it. 
;:ediately after the charging, admitting at 
{ie isottom of the charge and passing 
iii'ough, at annoitat of water-gas Suficient :O 

25 - event, the deposit of adhering carbon froin 
the charge upon, the inner walls of the re 
is: its stabstantially as destribed. 

5. The raethod of distiiling coal in sib 
startially verical reioits, for £he prodic 

35: iaia of illuminating gas, which consists i. 
irst, heating the retorts to a leinpei'ature 
higher than 800° "Fahr, forming a body 
of ii candescent coke at the foot of the re 
torts; then, while the retorts are at such 35 iigh temperature, substantially filing thern 
with a charge of coai deposited upon the 
bed of incandescent coke; and immediately 
after the charging, passing stea in throigh, al 

the in candescent coke to produce water-gas 
at in sueh quantity that admitted at the botton 

of the retorts, and passed therethrough, i. 
will prevent the deposit of adhering car'- 

therethrough an amount of watergas pro 
from steain passing through the ill 

Y a C. Epon the inner walls 
iaily as described. 

illing coal in stal 
i e 

n temperature with 
listilled; and, imme 
admitting at the lot. 

g charge and passing 
cilit of nascent water 

the formation of ad he change upon the 
'is, but not exceeding 
ine of the mixed gas 

peration; substantially. 
i. y 

rts, for the protic 
which consists in 

is to a femperature 
is iii.; forming a bed of 

inca descent coke at the foot of the retorts; 
then substantially illing the reto's with a 
charge of the coal to be distilled; and, imme diately after chargi 
iction of the distilii. 

admitting into the 
charge and passi o'. ty 

candescent coke to prevent the deposit of ad 
hering carbo, from the charge, upon the ill 

s 
Y - Y - RS 

described, 
In testian G., 

t"Yo witnesses. 
RYi Y., ii. ACE 3.NNE, 

listilling gas it sub 
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