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PATENT OFFICE.

ERNEST F. LLOYD, OF DETROIT, MICHIGAN.

GAS-SCRUBRBER.

o No. 916,464 | | Specificaticn ¢ Losters Patent. Patented March 30, 1909.

To all whom it may concern: .
~Be 1t known that I, Exxmst F. Lroyp, a

Application filed February 13, 1907, Serial No. 357,117,

‘citizen of the United States of America,
residing at Detroit, in the county of Wayne
and State of Michigan, have invented cer-
tain new and useful Improvements in Gas-
Serubbers, of which the following is a speci-

fication, reference being had therein to the

‘accompanying drawings.

- This invention relates to that class of

SCﬂIbeI‘S‘;'OI_'_'_“WE:LShEI'S for oas known as sub-
~ merston washers 1n which the gas is caused
- to pass through a body of liquor for the pur-

pose of removing therefrom the ammonia.

carbonic acid, sultureted hydrogen, etc., and
- an object of the invention is to so construct

~ the device that an increased volume of oas

e

- may be. passed therethrough without ma-

terially increasing the back pressure; and

- 20 to so construct the same that its operation
. will not be stopped by clogging, thus pre-
~venting the blowing out of the drain seals
- of the device and permitting the employ-
- ment oi bafile plates having fine perfora-
» tions which divide the gas into minute

- streams and cause it to be more effectually

-~ washed. -

A further object of the invention is to so

- construct the device as to make the same
- 30 substa |
- ticles being: permitted to circulate to the
- overflow and the heavy matter to fall to the
- closed bottom of the section, and to provide
~a structure which is formed by superposed
-rectangular sections and so constructed that

substantially self-cleaning, the floating par-

sections may be added to increase its ca-

- pacity or efliciency.

- To these ends the invention consists in
‘the construction, arrangement and combina-
tion of parts hereinafter more fully de-
scribed and particularly pointed out in the
- claims, reference being had to the accom-
panying drawings, in which—
- Higure 1, 1s a vertical section on the line
x—x of Iig. 2, of a device embodying the
- 1nvention; If1g. 2, a horizontal section of
_ the same on the line y—vy of Fig. 1; Iig. 3,
~a transverse vertical section on the line z—¢

of Fig. 1 with one end partly in elevation;

Fig. 4, a similar section on the line w—w
~ of I'ig. 1 showing the opposite end of the
. device partially in elevation; Fig. 5, is an
. enlarged detail showing a cross-section of
~one of the baffle plates; and Fig. 6, is a per-

-

spective view of the device with one corner

e r— ————

P m——— o R am

T L

thereot broken away to show the internal
construetion.

section 2, and a top section 8, all flanged
and bolted togelher with cast plates 4 inter-
posed, each plate forming the top of the
seetion below and the bottom of the section
above.,  The lower section is provided with
a tight bottom 5 and the upper section with
a cover 6. Opening into one end of said
lower section'is an inlet pipe 7 for the gas
and a smlar pipe 8 1s provided at the oppo-
site end of the upper section for the escape
of the gas. '

1o maintain at a certain level in each sec-
- tion the water or liquor which is supplied
to the top section 1 any convenient man-
ner, an adjustable overflow 1s provided for
ench section consusting of an overflow cham-
per 9 opening mto the section and a pipe 10
formed with a water seal, connceting the
bottom of said chamber with the section be-
low, and provided with a vertically adjust-
able open ended scetion 11 serew-threaded
into the open end of said pipe within said
chamuver. A stem 12 1s secured to this pipe
scction and extends upward through the top
of the chamber where 1t 1s provided with a
hand wheel 13 by means of which the pipe
sectlon may be turned to adjust the same
vertically to change the level of the liquor.

Kxtending across the end of the bottom
sectien mto which the mlet pipe opens, is a
hangmg wall or apron 14 which forms a
transverse inlet channel 15 closed at its top
and open at the bottom, said apron extend-
g downward below the level of the liquor
so that the bottom of said chaunnel is closed
thereby agamst the eseape of gas but 1s open
to permit all tarry or other heavy matter
carried in by the gas to settle dirvectly to the
bottom of the lower section where 1t imay be
drawn ofl 1In any convenient manner. I&x-
tending longitudinally of the section from
sald apron to near the opposite end of said
sectlon or casing ave two distributing chan-
nels 16 communicating through openings
17 m the apron with the inlet channel and
cach having a closed top, sides and end,
but open at the bottom. ‘Lhese distributing
channels ave supported at their inlet ends
by a ledge 18 on the apron and at their
closed ends by a shelf 19 on the end wall
- of the casing, and at such a height within

The device consists of three rectangular
sections, a bottom section 1, an intermediate

60
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sald casing as to be partia Aly  submerged
in the Lqum therein. ”Wmmnﬂ outward
from each side of each o1 these channels 16
is a perforated bafile plate 20 bUPPOltGd n
a horizontal 13051131011 by being secured at
and at their ends to the ledm 18 and shels
19. These plates are of cuch a width that
their Gitel or free edges are at a distance
from the side walls of the casing and a

space 15 also left between their ad] cent
edc‘res at the center of the casing thus form-

ing a safety escape space 21 at the free edge
of each plate. These plates are also f:tﬁ&neo
and strengthened alonv their free edges by

_..-mme iron bars 929 boitfw to ther lowaer

surface Wi ith the free edge of the norlzonifﬂ
ﬁanue of each bar flush with the e oe of
the plfue and the vertical flange 23 e:u,em;t—
ing downward from the lower surface of
the plate at a short distance from 1its edge.
These angle bars not only serve to stiffen
and stren Dthen the plate but their dowan-
wardly extend ing flanges form vertical batlle
walls along said edo es as will be hereinatter
110Te 11111}?' e&phmed _

The separating plate 4 befwem the bot-
tom and middle section 1s provided adja-
cent to the rear end wall of the casing with
a series of openings 24 to permit the free

passage of the gas from thﬂ lower section

into the one abmfe. the gas passing di ect
into the bottom of a transverse channel 2
formed by a vertical wall 26 extending across
the section adjacent to sald end and corre-
sponding to the inlet channel 15 1 the lower
section. from the channel 25 the gas passes
into distributing channels like the channel
16 in the section below, the wecclon being
constructed the same as the lower section
with the exception of the chanmnel 25, and
the upper section 1s constructed the same
as the middle section, the only difference
being that the gas enters at its forward end
and escapes thr011011 the outlet or cischarge
pipe 8 at its rear end.

It is evident that if it is desired to in-
crease the capacity of the scrubber or cause
it to more thoroughly wash the gas by in-
creasing the number of times which the g oS
must pass through the liquor, other i
larly constructed sections m ay be added, but
the construction of each section will be Sub
stantially as described and the device 1s 1n-
tended to operate as follows: Gas enters the

inlet channel 15 from the inlet pipe and

passes into the distributine channels 16 un-
der pressure. The pressure ci the gas forces
the liquor from said channels 16 to a point
below the lower edges of said channels, thus
permitting the gas to escape laterally be-
neath said ec]cres and SpI’E’;‘ld out along the
lower surfaces of the batlle plates where it

passes through the holes 1n S‘lld plates and
bubbles‘ up tlrouoh the layer of liquor main-

-_

916,464

tained D}T the adjustable overfiow at a cer-
tain depth over said plates. 'Ll
1=enﬂ th of the edges of the distributing chan-

--§b-v-'

nels below which the liquor must be de-

plmseu before the gas can escape, belng so

wich greater than the circum ference of the
mlat openmn a slight depression below said
edges will e sufficient to permit the escape
of the full capacity of said inlet and thus
an increase in the amount of gas forced

through will not m%enﬂly increase the

OQLL pressure caused by the 101{3'3 required
to displace the liquor. When the pressurc

has dﬂpre%{,d the hqm}r below the edges of

the channels, little pressure 1s req: nived to

cause the gas to spread out upon the lower

SUrince ot the pa.f,«’u:;.uj as they enend hori-

Omaﬂ - from said edges, and the flanges 25
of the anr}le bars form baffies to DT Vult the
ons from passing over the e@gﬂt the
*)j tes and cause it ordinarily to ‘Iﬂ Pass
through the perforations.

Should the perforations in the plates be-
coine clogged as orten Lagp ens 1n scrubbers
of the crdinary consiruciion employing per-
forated plates, the gas woulcl depress the
tiquor below the flange
and escape up m:oaﬂn the S.{Liel,y escape
H'i‘?}ﬂCE% 21 witheut putting pressure e enough
pon the device to do s ny damage and the
s“ eam of gas would 1n e@cmnnﬂ “be broken
up by passing over the Hange % and being
200N defle czef‘"l by the @g of the phbe
which extends beyond said flange, and thus
be quite eifectually washed. The safety es-

1 r‘i

e combinec

of the angle bars

0

80

94

100

cape spaces also permu the heavy matter
collecting on the plates to pass be'm*?oeﬂ_

lrod cutward to the mﬂe“
of the pl 1"{@% and fall to the bottom of the
section, and by leaving a space between the
ciosed enas oi LLl(_; d1~3t1 1bf’ ting channels and
the end wall of the casing, the light matter
floating wupon the surface of the liquor is
3)@L1111tted to circeulate around and collect
m the overflow chamber, thus makmg the
scrubber self-cleaning.

The channels 25 form free passages 1or
the gas to the distributing channels 1n the

Ctl(hl*:u above and each bemo located at the
Und of its section opposite to that in which
sald channels are located in the adjacent
sections, the gas is caused to travel from
end to end throuﬂﬂ each section.

Having thus fully described my 1nven-
tion, what T claim is:—

1. In a gas scrubber, a rectangular casing
provided with a gas inlet at one end, a gas
outlet, a dependmo apron opposing the infet
parallel to the inlet of the wall with 1ts
lower horizontal margin at an interval
above the casing bottom longitudinally dis-
posed rectang ular inverted distributi ng chan-
nels closed at their outer ‘ends, opening at
their inner ends through the aprons, each
secured with its lower 1101"12’0111&1 marom at

when 1t has wot

105

110

115

120

125

130



~ an interval above
channel having a

016,464

the casing bottom, said
discharge mouth whose

- perimeter 1s the oreatest practical in propox-
~ tion to the cross-sectional area thereof, hori-

zontal perforated baffle plates secured at
‘their inner edges to the lower
edges of the channels

horizontal
' the i with their outer ecdges
in parallel spaced relation to each other and

 the casing walls, and means adapted to

10

maintain washing liquor at a predetermined

~ height above the baflles.

~ of superposed rectangular
- let in one end of
‘pending apron

20

9. A gas scrubber comprising a plurality
casings, a gas in-
q de-
wall

the lowest casing,
parallel to the inlet

~ opposing the inlet, with its lower horizontal
~ margin at an interval

~tom, _
‘whose perimeter is the greatest practical
in proportion.
“thereot, lon

above the casing bot-
said channel having a discharge mouth

to the cross-sectional area
oitudinally disposed rectangular

 inverted distributing channels closed at

~ their outer ends opening
~ends through the apron, each secured with
25
~ above the casing

rated baflle plates secured

“channels with their outer edges 10 ]
“spaced relation to each other and the cas-
ing = walls,

At thelr inner

its lower horizontal margins at an interval

bottom, horizontal perio-
| at their inner
edges, to the lower horizontal edges of the

vertically adjustable overflow

- pipes adapted to maintain washing liquor at

- a predetermined height above the baflles, and

20

~a plurality of discharge
39
" inlet, apron,
 consisting of
. side walls of the bottom section, a Cross |
. wall adjacent the apertures in the top
:o the lower section extending In to the top |
~ of the intermediate section, inverted dis-

openings disposed
across the top of the sections opposite to the
he intermediate sections each
side walls conforming to the

of

i parallel |

3>

tributing channels and horizontal bafiles

corresponding to those of the lowest section
opening into the space between the cross
wall and the casing end and discharge out-
lets in the opposite end of the intermediate
ection in the top plate which forms the
hottom of the succeeding section, and a top
cection corresponding to the intermediate
sections in the arrangement of the gas chan-
nols and baffles, having a closed top and a
lateral oas outlet in the end opposing the
oas inlet apertures, each of said 1nterme-
diate sections and top sections being pro-
vided with a vertically adjustable discharge
pipe adapted to maintain liquor at a pre-
dotermined height above the section baftles.

3. Tn a gas scrubber a rectangular casing,
a lateral gas inlet at one end thereot, a gas
outlet at the other end thereof, a depending
apron parallel to the outer wall with_1ts
lower horizontal margin at an interval abbve
the casing bottom, longitudinally disposed
rectangular distributing channels closed at
(heir outer ends supported at their inner
ends by a horizontal shelf secured to the
oiher wall of the casing, horizontal perto-
rated baflle plates each secured at their inner
edges to the lower horizontal margins of the
distributing channels with their outer edges
in parallel spaced relation to each other and
the casing wall and supported at their outer
onds on the shelf, said channels having d1s-
charge mouths whose perimeters are the
oreatest practical i proportion to the cross-
sectional areas thereof.

In testimony whereof I affix my signature

in presence of two witnesses.
ERNEST F. LLOYD.

Witnesses:
OrivEr I&. BARTHEL,
Orro F. BARTHEL.
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