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To all whom it may concern: , '
Be it known that we, Wimriam AHLEN, of
Dugquesne, and Heraan C. Sreserr, of Brad-
dock, in the county of Allegheny and State
of Pennsylvania, have invented a new and

“useful Apparatus for Cleaning Gases, of

. tion; Fig. 2 is a detail sectional elevation on
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which the following is a tull, clear, and ex-
act description, reference being had to the
accompanying drawings, forming part of
this specification, in which— o

Figure 1 is a sectional elevation showing a
.. vertical gas washer or scrubber constructed’

and arranged in accordance with our inven’

a larger scale of the top portion of the gas

washer or scrubber showing the spray pipe

therein forming part of our invention; Fig.
3 is an invertec% plan view of the spray pipe
shown in Fig. 2; Fig. 4 is a sectional end
elevation on the line IV—IV-of Fig. 3; Fig.
5 is a sectional end elevation showing a
modified " form of outlet opening for the

-spray pipe forming part of our invention.

Our invention relates to apparatus used
for cleaning gases and more particularly re-
lates to the constrnction and arrangement of

_apparatus used in bringing blast furnace
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gases into contact with the cleaning fluid to

remove finely divided solids from such gases. |

One object of our invention is to provide
improved means for distributing and regu-
Tating the volumo of water, which is the fluid
usually -employed in such apparatus, ‘deliv-
ered into the washer; to provide improved
means for overcoming the centrifugal force

- of the water delivered into the washer and

for changing the direction of the flow of the
water, ' . .
Another object of our invention is to pro-
vide improved means for directing and con-
ducting the gases through the cleaning cham-

“ber.

A further object of the invention is to
provide improved means for discharging the
solids' removed from the gases during the
cleaning operation and the water used for
the cleaning operation from the - cleaning
chamber. - : -

In the drawings 2 represents a. vertical
gas washer or scrubber chamber having an
outlet opening 8 in the top thereof through
whicl the cleaned gases are discharged from
the washer. The gas inlet 4 is located on
the Jower end pertion -of the chamber 2.
Mounted in the top portion of the chamber

2 is'a rotary pipe or hollow sleeve 5* having
on its lower end a horizontally extending
spraying pipe 5 constructed and arranged
in accordance with our invention. The pipe
5% is mounted on a suitable bearing 5° so
that it can be rotated by a suitable driving
motor -(the motor not forming part of our
invention not being 'shown).

Located in a chamber 2 below the spray-
ing arm 5 is a series of grids or screens 6
carried on suitable supports 7, which arve
secured in place on the shell of the chamber
2 for that purpose. . . '

The spray pipe § is provided with a
flanged branch inlet opening 8 and extend-
ing longitudinally in the spray pipe 5 is a’
diaphragm or partition 9, which practically
separates the pipe into two compartments,
for a purpose described later. The ends of
the pipe 5 are closed by suitable plugs 10 so
that water cannot escape thersthrough.

As shown in Figs. 2, 8 and 4, the bottom
surface of the spray pipe 5 is provided with
a narrow longitudinally extending slotted
opening 11, through which the water is dis-
charged from the pipe into the chamber 2
and the pipe 5 is provided with a deflector
12 having a curved surface against which
the fluid strikes in issuing from the spray
pipe and by which it is defiected in ity
course into a substantially horizontal divec-
tion from the vertieal direction in which it
discharges into the slotted opening 11, The
deflector 12 is removably secured to the pipe
5 by means of the bolts 13,

It is important that the size of the open-
ing through which the water is distributed
can be varied to suit various conditions met
with in the operation of the washers or
scrubbers, variations in the volume or pres-
sure of the water supplied at different times
requiring openings of different widths, To
effect such purpose the adjustable blade 14 is
provided which is secured in place between
the pipe 5-and the adjaceht flanged surface’
of the deflector 12. The blade 14 is pro-
vided with oblong holes or openings through
which the bolts extend, these openings being
slotted to enable ‘the blade to be adjusted
toward and away from the slot 11,'so as to
“vary the width or size of the opening
through which the finid is discharged. The
vanes or deflectors 12 are provided so that
the water will be delivered in a sheet or film
and the outer ends of the spray pipe rotating
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al o dogher veloeity than the parts neaver
the axis of rotation, these deficctors are ta-
pered from the outer toward their inmee ends
to cause the water to be distributed n a film
ol sheet of substantiadly uniform thickness
and volume.  Flic deflectors also serve (o as-

sist i the turning of the spray pipe, in this |

way lessening Uw power required to rotate
the pipe. The deflectors or vanes are not
absolutely necessary for the suceesstul oper-
ation of the apparatus and need only be em-
ployed in cases where such use proves de-
sirable.

In the iuodification shown in Fig, 4, the |

slotted outlew opening 112 delivers the water
from {he pipe b in a horizontal plane and

the blade 144 s adjnsted in a vertical plane |
J ¢ O 41 1 : . e
ber 2 throngh the discharge pipe 18, The

to vany the size or width of the opening 112,
Fhe blade is provided with slotted openings
theough which the bolts 13 extend in hold-
ing the biades in the adjusted position and
i this form the deflectors or vanes are
omitted. The construction of the pipe
otherwise is the same as that shown in Iigs.
2, 3 and 4.

As shown in Fig. 1, the tower end of the
chamber 2 is provided with an annular (de-
flector 15 which is secured on brackets 16 at
a point above the gas inlet opening 4 and
the lower end of the washer chamber © ix
provided with an mwardly and downwardly
sloping bottom 17, having a ceutrally located
oullet. The discharge outlet is provided
with a discharge pipe 18, having curved
end portions 18* and 18", the outer or dis-
charge end 18" of this pipe being arranged
to discharge above the level of a pool of
water in the trough 19 which is loeated be-
tow the chamber 2 in the pipe 18.

In the operation of our improved appa-
ratus, the rotary pipe 5 preferably is cnused
{o revolve by suitable motor, provided for
that purpose.  Water is supplied {o the sup-
ply pipe 5 which {lows iulo the horizontal

® spraying pipe 5. The water on striling the

diaphragi or partition 9 in the pipe 5 is di-
rected toward the opposite ends of the hori-
zontal pipe 5 and the partition 9 terminat-
ing short of the ends of the pipe 5, the divee-
tion of flow of the wuter is changed and is
directed from the ends toward the center or
axis of rolation of this pipe, being dis-
charged through the opening 11 and as the
arm rotates is caused to flow in a sheet of
uniform thickness on the grids or screens 6,
which are located below the pipe 5 in the
chamber 2.

In the construction shown in Figs. 2, 3
and 4, the water flowing from tlie slot 11 in
the pipe b strikes the vanes or deflectors 12,
and its direction of flow is changed from
the vertical divection in which 1t is. dis-
charged from the pipe into a substantially
horizontal direction.  The atm rotates in a
dirvection away front that insvhich the water

i

_discharged from

941,841

tseiies from the slot 11, As the most water
isoreqnived at the outer portions of the
washer 2 (he How of water may be regulated
by adjusting one end -or the dther of the
blades, 50" 25 to incrense or decrease (he
width of the slotsat one end relative to the
oppesite e of the blade aud in this way
inveense (he tow of water st ditferent points
in the Jength of the slots in the avms. The
deseending water contacts with the eolmnn
of guses vising upwardly threngh the clean:
ing chamber and etfectively reinoves the
finely divided solids carried in suspension
in the gases, The solid maderials arve de-
posifed in the bottent of the chamber 2 and
ave being coustantly removed therefrom by
the stream of water fowing from the chani-

size of the pipe I8 is proportioned go that it
is setf-clenning, the speed of the sicerm of
witter flowing from the washer being suffi-
clent to carry the heaviest particles ot solid
materials from the washer. The discharge
end 184 of the pipe 18 is higher than its in-
termediate portion, in this way forining a
trap which is always open for the passage
of fluid and solid matertals and providing a

Pwater seal which prevents the escape” of

gases from the cleaning chamber. - The open
discharge end 18% of the pipe 18 is located
above the trough 19 o as to dizcharge there-
into above the level of water contained in
the trough, '

The advantages of our ivention will be
apparent to those skilled - in the art. The
apparatus s simple and is eastly kept in ve-
pair. The uwse of the revolving arm with
the longitudinally extending slot in ‘its side
wall eanses-the water to -deseend
washer i sheet of uniform thickness and
instres. a uniform supply of waler to all
pirds of the cleaning chamber.

By providing the open discharge outlet
pipe, the water and solid materinis being
the apparatus ave always
visible and the amount of water passing
from the washer ean be measured if neces-
sary, while by enrving the discharge pipe so

that its upper end is above the level of its.

intermediate portion, a seal is provided at
all times which will prevent the eseape of
the gases, and the water and dirt removed
from the gases are being constantly removed
from the cleaning chamber. The screens or
grids in the upper portion of the chamber
break up the water into drops which fall
vertically downward in the washer and in
this way present a large surface of water to
the rising gases. The, screens or grids also
prevent channels forming in the column of
agcending gases, as is the case where the
supply of water is not uniform,
Modifications in the construction and ar-
rangement of the apparatus may be mads
without departing from our invention. . The
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screens or grids may be omitted, the size and
shape of the slots in the mtatmg arms may
be varied, the size of the discharge outlet
pipe may be changed as if the pipe is too
large it ‘will soon “Hll up with solid mate-
rials to the area where the remaining open-
ing will be self (']efuung

We claim: :

1. In apparatus for cleaning gases, a
cleaning chamber having a horizontally ex-
undmg arm adaptable to u vertical axis and
means for supplyving ﬂmd to the arm, said
arm having a longitir linally slotted o) wnuw
through. which the flnid 1% disc Lugod and
11‘1\111@ means for varyving the width of said
glot at different poiuts of itz length; sub-
stantially as described.

2. In apparatus for cleaning
cleaning chamber having rotary arms ex-
tending horizontally in opposite directions,

gases,  a

about their axes of rotation, means for ro- |

tating said arms, and means for supplying
fiuid to the arms; sadd s having lunwnn-
dinally slotted openings throngh which Tuid
is discharged aud having mewns for vary-
ing the v idth of the <ottod openings at dif-
ferent” points in their lengthy substantially
as deseribed.

3. In apparatus
cleaning chaniber
lcndm«r hollow arm, means for rotating said
arm, and means fm supplving fhnid to the
army said am baviog o longitudipally slot-
ted opening llnuu_uh which fluid s dis-
charged, and means on the arm arranged
to vary the width of said slotted opening at
differcnt points in its length; sul)smnh.xllv
as described.

for ceaning  gaces, a

having a hmmmt(nls ex-

2

4. In apparatus for cleaning gases, a
cleaning chamber having a hollow horizon-
tally, extending arm thervein, means for ro-
tating said arm, means for supplying fluid
to the arm said arm having a longitudinally

extending slotted opening Un‘ough which
fluid 1s dlschmgjed and a deflector arranged
to divert the flow of liquid issuing from said

sloty substantially as deseribed.
5. In apparvaius for cleaning gases, a’

cleaning chamber having a hom/ontallv ex-
tuldm\r arm therein, means for rotating said
arm, aud means for supplying fluid fo the
arm, said avm having a partition therein
terminating short of its ends and arr anged
to cause fliid to flow from the center to its
ends and then from its end toward the cen-
ter of its length; substantially as described.
In dpl)ndt\ls for ('leamng gases, a
(lomin(r chamber having o horizontally ex-
lcn«!m{_ﬂ Thollow arm, means Tor rotating said
arny, means for supplying fluid to the arnm,
a longitudinally extending slotted opening
tlnonoh which fluid is disch harged from the
arm and a _partition in said arm, said parti-
tition terminating short of its ends and be-
ing arranged to cause fluid to flow from the
center of its Jength downwardly toward its
end and from its end inwardly toward its
center; substantially as described.
In testimony whereof, we have hercunto
set. our hauds. ‘

WILLIAM ATILEN.
HERMAN C. SIKBERT.
Witnesses:
Grorer T Nury,
T. 1. MoDoweii.
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