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- To eZZ whom it ma:y concern:

UNITED STATES Pf TENT OFFICE.

PRODUCTS OOMPANY A OORPORATION OF WEST VIRGINIA

PROCESS OF O‘LEA.NING" GAS’ES

No 900 062 -

Speclﬁcetlen of Lettem Petent

| Patented Sept 29 1908

Ongina.l appheatmn ﬁled February 14 1903 Sena.l No 415 84:'7 Divldeﬂ and thls epplicemen ﬂled Apnl 15, 1903

. -4'-"-‘ -—

Be it known that I, ALFB.ED ERNBT a;cm-

- zen of the United States and a resident. of |
Plttsburg,

" 5

‘the State ‘of Pennsylvania,

. provements in Processes of Cleaning G&ees,
- -of which the fo]lowmg 1s & specification.

'. .clea,mng and purif
| .*10

R s:m le and effective gas cleaning process..

15

by

The invention. relates to a
g the' gases %y ‘extract-
ing by-products and impurities from the gas.

- The object of the invention is te produce &

e invention may: -be used with many.

kmds of gas, and I ha,ve selected for illustrd~
rocess a machine designed for
~ washing and purifying the gases liberated in |
roduct coke ovens, ‘and for extractmg "

tion of the

 the by-produects, such as ammonis and tar.

is a vertical sectional view;.an

L ~ side elevation of the SAImMe;; p&rtly in geet,lonj_.z- .
gy
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<. extendin

o he1ght The Eﬂs entemn

45

- This epplmetlon is -a.division of my co-
20 Bendmg application Ser:la,l No 415 847, ﬁled'ﬂ
- February 14, 1908.

Flgure 1

-In the accempa,nymg dmmngs
Fig. 2 is a

seen from the left side of Fig. 1

At A is the gas inlét, thmugh
coke oven gas is mtreduced into the machine

after being partly cooled in the gas collecting
- mains on top of the ovens and the conduct-

-The in- |
let A stants downward and has two continua~

1

:tOp

ing pipes leading to this machine:
tmne one downward:at: A* and Weter—seeledg
in the water space B, #nd the other one, A,

upwar ds ‘The water ‘space B

collects the armmonia- ‘water and:the ‘other |
‘products that are extracted in the machine.

An overflow B’ is- mﬂded at. a8 smtabler

‘the inlet A is' et

y & strong fine spray

~ frominto the inverted rotary

by

1
| ner wall of the cup
have mvented certain new :and useful Im-' ;

I

rocess - for :

Whmh the 1

om the nozzle G
ThlS spray, it of water, :leetmgf the:hot gas, |
., will cause a very cons1demble evaporation of
water and-will ‘also absorb.a very :consider-.|
able proportion of the ammonisa and'some of |
-the other impurities preseit. - - The gas, with |
the evaporated water and finely" dlv,lded- _
~ spray, passesup the plge A" and issues there~ |
ry cup.C driven-

shaft ¢’ and pulley D, which is suitably |

p

neath the lower of the cu

or bla

'wmg

wards against the inner surface of the cup

to- the combined action of the‘
: ,--beetere and centrifugal force, the gas is sub-
“Jected to-a very thorough mixing and beat- -
 mg action; and the dust and finely divided
‘spray or 11qu1ds of any sort are thrown out-

'ALFRED ERNST OF PITTSBURG PENNSYLVANIA ASSIGNOR TO THE COAL AND GOKE BY— L

the 1pe A" /. 80 tha,t the cas has to ﬂow down—, c
|. wards amund the pipe A” before passing be- -
%e (I/) The m-"
1s provided with a series
| of imwardly. projecting beaters or blades E
| Whlch move with it, and the outer surface of
| the pipe A’ is prowded with simildr beaters
es F:between which the blades E pass -
: 'ﬂlfllth ]:ugh veloclty end in clese promty, as
shown..
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C, down whieh they may pass to its lower =

-'.ed e and be thrown off, finally passing
jdo'm:i threugh the pipe 1 into the water

seal B.

~The lower surface of the- upper

‘| end of the cup C is also provided with beat-
| ers or blades E’, as shown, to aid in the ac-
| tion.: The outer surfece ‘of the cup C 1s

prowded ‘with a series of concentric. annu-

{ lar shelves J which preferably are progress-
ively. Ionger from the lowest to the highest
| and whieh. are provided: at frequent mterva,ls' |
 with depending ‘blades or vanes K. The
outér casing H incloses the space around
the cup € and extends from the tube A 8¢

70

75 -

downwards, and - outwards and then up-

wards, flaring slightly instead of being par-

C. At the
H’ of the casing it is provided with a
| water-seal M for the.shaft C’ and the gas
| outlet N... In the u

ellel W.lth the wall of -the cup

er portion of the a
ably

paretue a.nd prefer i the gas outlet

18- leca.ted 8 second spray nozzle O ‘whlch |

dehvers
ta ry
top of

a-Spray into the gas above the ro-
32C. Phis spray falls partly on the
e cup .C, partly on the shelf J, and

| Ea,rtly onto the uppermost stationary ‘shelf

There ere 8 series of these. shelves se-

‘cured on the inner wall of the casing I and = -
95

‘preferably slanting inwards and downwards,

_85-

90

a8 shown, and extending nearly to the wall

of the: Gup L between the shelves J and
vanes K. : The water falling.on the repldly

) drwen at high-speed. The, jnvverted cup € -rotating .cup’ O and uppermost shelf J is -
50 extends down a eonsldera,ble dletence around‘" thre‘;m oﬂ" by the centnfuga] actmn dlrectly 100 -

-



' agaiﬁéﬁ_'the inner wall of the césmg. Thence

flowing downwards and inwards along the
stationary shelf 1, 1t drips onto the next

shelf J, from which 1t is again thrown off in

a fine spray against the casing. Again it
flows downwards and Inwards over the sec-

© " ond shelf L onto the third shelf K, and so

10
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from directly across the space through
" which the gas'is passing. It will be seen
that the gas as 1t passes outwards from the

20
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on through the series. In this way the gas
flowing upwards around the cup C, 1s sub-
jected to a violent beating and whirling ac-
tion from the vanes K and 1s compelled to
take a simmuous course around the successive

shelves J and L and is intimately subjected

to the water on the surface of the stationary
shelves and 1n passing each of the shelves J
is subjected to the fine spray thrown there-

lower end of the cup C, passes upwards 1n
this devious course to the gas outlet N,
while the cleansing liquid from the spray O
passes downwards m the opposite direction
to the gas and finally escapes from the

lowermost shelf L. through the water-sealed |

{)ipe; I, carrying with 1t the absorbed or col-
ected impurities. The gas therefore meets
the water in a fresher condition at each suc-
ceeding shelf as 1t passes toward the gas
outlet, while the water passing downwards
becomes richer and richer in impurities from
the gas. I make no claim broadly, how-
ever, to the passinig of gas and liquid 1n op-
posite directions-for this purpose. .

The other details of the apparatus will be
readily understood, as applied, to those
skilled 1n the art, without further descrip-
tion. - .

It will be seen that the gas is first subjected
to a spray by which it takes up vapor, and it
highly heated is considerably cooled by the

spray. As a second step the gas is subjected

to beating and centrifugal action as 1t passes
downwards to the lower edge of the cup C,
and then passing upward between the shelves
J and L it 1s subjected intimately to the wet
surfaces. It is subjected to the centrifugal
action and to the spraying action onthe outer
side of the cup C and to the flowing water on
the shelf Li, the water flowing downward and
the gas upward. Lastly, it 1s subjected to
the spray O. As the gas thus cleaned passes
from the apparatus with an excess of mois-

- ture, I prefertopass it through a second appa-
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ratus substantially like that desecribed, with
the exception of the water sprays. In this
second apparatus any coandensed vapor or

{ree moisture will be thrcwn out by the ac-

tion of the apparatus, carrying with it the ab-
sorbed ammonia, and whatever other impuri-
ties 1t contams will drain down into the

~water seal beneath the apparatus. - .
- In place of the water spray at G I may in-

-l

4

|

900,062

.

troduce steam or part steam and water, ac-

cording to the condition and qualities of the ¢

aas to be washed, the choice,as will e under-

- stood, depending largely on the composition
" and temperature of the gases.

I desire alyo
to 1nclude as equivalents other hquids used

1n place of the water.

1 elaim the following: -

1. The improvement in the art of cleaning
cases, which consists in subjecting the 1mn-
pure gas to a spray or jet ol water or steam
and causing the gas to take up vapor, then
subjecting the gas to a combined heating and
centrifugal action, allowing the excess of lig-
uid with contained impurities to drain off,

and then passing the gas m anupward direc-

tion between water-bearing shelves and there

subjecting 1t to a beating, spraymg and

whirling action and to successively purer

quantities of water.

2. The improvement in the art of cleaning
cases, which consists 1 subjecting the gas
while in a heated state to finely divided water
and causing evaporation and dramning ofl and
catchimg the excess of water with attendant
impurities, subsequently passmg the gas in
an upward direction and subjecting 1t while
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passing upward to a whirling, beating, and

centrifugal action and to intimate contact
with water passing'in a downward direction
and 1tself subjected to bemg thrown by the

centrifugal action m a fine spray across the ¢

gas currents.
3. The improvement in the art of cleaning

gases, which consists 1 subjecting the gas.

while i a heated state to a spray of water
or steam and causing the gas to take up
vapor before being subjecteﬁ to centrifugal
and beating effect, then conveying the gas to
beaters and subjecting 1t to combined beat-

mg and centrifugal action, subsequently

passing the gas m an upward direction and
there subjecting 1t while passing upwards to
a beating action a plurality of times and to
successively purer quantities of water each
time, for substantially the purposes set forth.
- 4. The improvement 1n the art of cleaning
gases, which consists in subjecting the gas

| while in a heated state to a spray of water

or steam and causing the gas to take up
vapor belfore being subje'ctea to centrifugal
and beating effect, then conveying the gas.to
beaters and subjecting to combined beating
and centrifugal action, subsequently passing
the gas 1 an upward direction and there sub-
jecting 1t while passing upwards to a beating
action a plurality of times and to succes-
sively purer quantities of water each time
and subsequently subjecting the gas to a jet
or spray of water after it leaves the 1mmedi-
ate viemity of the beaters,for substantially
the purposes set forth. I

5. The improvement in the art of cleaning
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~ gases, comprising subjecting the gas to water | specification in the presenc
- and to beating and centrifélgal 4ction while.!'ing witnesses, April:9th 1908. -~
. passing the gas upwards anc the water down- S T _ - __
~wards in contact with the gas, whereby the | : ~ ~ ALFRED ERNST.
- 5 gas1s violently beaten while being subjected | Witnesses: .~ . -

~ to successively purer quantities of water. | - S, B.Frrrz, -

- In testimony Whereoflhavesslgned this) AvicE A. TRILL.

specification in the presence of two subserib- .
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