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Be it known that we, EDWARD C. JoNES, a. 
resident of San Francisco, California, and 
SAM FL. i. YELLAAN, a resident of Cleve 
iaid, Ohio, citizens of the inited States, 
have in Veinted certain in provellents in Gas 
Purifiers, of which the following is a specifica 
tion. - 

The object of our invention is to rovide 
simple, cheap, and effective apparatus for 
separating fron gases-such as furnace or pro 
ducer gas, water-gas, or the like-tle ashes, 
dust, soot, lamp black, tar, or other inpuri 
ties which are in echanically suspended the 'e- 
in. This object we attain in the inhainner 
he reinafter set forth, reference being had to 
the accompanying drawing, which repre 
sents in vertical section apparatus construct 
{ed in accordance with our invention. 
The presence of ashes, dust, soot, lamp 

black, tar, and other inpurities in furnace of 
producer gas, water-gas, or the like is a well 
recognized piection, and costly centrifugal 
apparatus has been (levised for the purpose 
of effecting the separation of such inpurities 
from the gas; it it, aside froii) the expense of 
installing and operating saici, a paratus, the 
sale is inct effective for the pirpose intended, 
since it does iot accomplish the connlete 
elimination of the impurities. I lence if the 
gas is intended for lighting pirposes sufi 
cient of the impurities remain the rein to 
choke the burners, or if it is intended for 
power purposes sufficient impurity reinains 
to choke the interior parts of the engine, 
case the valves, pistons, and rods to cit and 
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grind, and render in possible effective libri 
cation if these parts, thereby causing fre 
uent and expensive stoppage for repairs. 

It has been found, however, that the objec 
tions to the ordinary method of separation 
can be effectually overcome by first mixing 
the gas with liquid in vapor form and then 
separating such vapor from the gas by pre 
cipitation or otherwise, experience having 
demonstrated that the liquid vapor will com 
bine with the mechanically-suspended in 
purities in the gas, and hence will permit of 
their separation frain the gas with the vapor. 
leaving the gas (lite dry and pure; and our 
itlventitl: '{:}}sists of silhple, cheap, and eitect 
ive means wherely the desired intimate ad 
inixtii'e () the gas aid Viljoi' can be effected. 

In the drawing, 1 represents a vertical tank 
of any suitable cross-section and of any re 
(uired dimensions, according to the amount 
of gas to be treated. Entering this tank near 
the top is a pipe 2, which supplies the gas 
laden with impurities, and at a somewhat 
lower point, on the tank is a discharge-pipe 3 
for the mixture of gas and steam. Between 
these two pipes is interposed an inverted 
cone 4, from the center of which a depending 
tube 5 extends to any required distance from 
the bottom of the tank. From the top of the 
talk tiepends a tube 6, which terminates at 
its lower end in the upper end or mouth of 
the pipe 5 and which receives steam from 
any convenient generator through a valved 
pipe 7, prefera'sly of smaller diameter than 
the pipe 6. The high-pressure steam there 
fore expands in the pipe 6 and issues from the 
lower end of the same under comparatively 
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low pressure, but with force enough to oper 
ate as an ejector and cause a flow of gas from 
the per portion of the tank 1 into and 
through the depending pipe 5. This pipe is 
joy reference provided with a spiral blade S 
or ther means for causing intimate admix 
tle if the stian and gas, although the mere 
downward flow of said steam and gas through 
an unobstructed pipe 5 may, if desired, be 
relied upon for electing such admixture. 
The inixture of gas and steam escapes from 

the lower end of the pipe 5, rises in the tank 
1; and escapes therefrom through the pipe 3 
to a condenser 9 of any appropriate form, 
that shown in the drawing being an air-cooled 
condenser, through which the mixture of 
stean and gas is caused to pass from top to 
bot: ), the air passing upwardly through a 
series of internal tubes 10, so as to condense 
the steam and cause it, with the impurities 
carried thereby, to be precipitated in the 
lower sortion of the condenser, from which it 
escapes through a trapped pipe 12. A simi 
larly-trapped pipe 13 provides for the escape 
of any water of condensation from the tank 1. 

Wihile we prefer to use steam as the agen' 
for reinoving the impurities fr/m the gas, 
other vapors of liquid may be employed, 
'he apparatus E. and described is con 

tinu' is aid automatic in its operation, has 
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o moving parts to get out of order, requires 
no attoition, and can be operated practically 
without expose, since the limited amount of 
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steam employed is a negligible quantity in por through the mixing-pipe, substantially the gas-naking or furnace plants in connec 
tion with which the mixer is intended to be 
used. - 

While we prefer to employ the mixer with 
the parts occupying the relation to each 
other shown in the drawing, the tank 1 and 
its gas and steal connections might be re 
versed top for botto; 1, if desired, the trapped 
overflow-pe 13, however, alwiys communi 
cating with the low:r portion of the tank. 
In either form of apparatus the gas and vapor 
throughout a portion of their passage through 
the mixer are caused to flow downwardly or 
in opposition to their natural tendency to 
rise, this provision aiding in the accomplish 
ment of the desired intinate admixture of the 
vapor and gas. 
Having thus described our invention, we 

claim and desire to secure by Letters Pat 
ent-- 

i. The coin bination, in a gas and vapor 
mixer. of a mixing vessel having a partition 
dividing it into two chainbers with a mixing 
pipe extending therefronn, a gas-supply pipe 
cornunicating with the chamber on one 
side of Said partition, a discharge-pipe con 
municating with the chamber on the other 
side of Same, and a vapor-pipe discharging 
into the mouth of the mixer-pipe so as to in 
duce a flow of gas into and through the same, substantially as specified. 

2. The combination in a gas and vapor 
mixer, of a mixing vessel having at the top 
an inverted conical partition with mixing 
pipe extending dov, inwardly therefrom and 
termairating at the bottom of said vesse, a 
gas - indet communicating with the vessel 
above said partition, means for injecting va 
por into said gas, an outlet below the parti 
tion for the mixed gas and vapor, and means 
for obstructing the direct flow of gas and va 

as specified. 
3. The combination in a gas and vapor 

mixer, of a nixing vessel having a partition 
therein, a ii)ixing-pipe within the vessel ex 
tending downwardly fronn said partition and 
terflinating adjacent to the bottom of said 
vessel, said pipe having a relatively tortuous 
passage through it, a gas-supply pipe coin 
municating with the chamiher on one side of 
said partition, a pipe extending to the en 
trance of said inhixing-pipe for injecting va 
por into the gas as it enters said pipe, and an 
outlet for the nixed gas and vapor from the 
chairlier on the other side of the partition, substantially as specified. 

4. The continati in in a gas and vapor 
mixer, {}f a mixing vessel having a partition 
therein, a mixing-pipe extending from said 
partition and having means for preventing 
the direct flow of gas and vapor therethrough, 
lineans for injecting gas and vapor into the 
lmouth of said pipe, and an escape-pipe for 
the mixed gas and vapor, said escape-pipe 
being so disposed that after the mixture of 
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gras and vapor leaves the inixing-pipe, it is 
caused to flow in an opposite direction from 
that of its passage through said pipe, sub 
stantially as specified. - 

in testimony whereof we have signed our 
lanes to this specification in the presence of 
two subscribing witnesses. 

Ei) WARI) C. JONES. 
SAMUEL. T. WELLMAN 

Witnesses to the signature of Edward ('. 
Jones: 

Ji LIUS CALMANN, 
A. P. GIANN IN 1. 

Witnesses to the signature of Samuel T. 
Wellman: 

D. P. BAILLARI), 
C. W. Coyi STOCK. 
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