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i UNITED STATES PATENT OFFICE. 
AUGUSTE. A. GOUBERT, OF ENGLEWOOD, NEW JERSEY, AssIGNoR. To HARRY BENTz, o F 

• MONTCLAIR, NEW JERSEY. 

GAS-WASHER. 

1,320,852. Specification of Letters:Patent. Patented Now. 4, 1919. 
Application filed May 1, 1918. Serial No. 231,809. 

To all a whom, it may concern: 
Beit known that II, AUGUSTE. A. GoUBERT, 

a citizen of the United States, and a resi 
dent of Englewood, in the county of Bergen i 
and State of New Jersey, have invented cer 
tain new and useful Improvements in Gas 
Washers, of which the following is a speci 
fication. ^_ 

The invention relates to gas washers or blast-furnace gas-cleaning plants, and it re 
sides in a unit structure through which the 

i gas passes and is cleaned in transit, the gas 
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water of one sump 

leaving the , washer in condition for imme 
diate use, if desired, for gas engines or other apparatus. 
The present invention embodies - certain 

improvements on the type of gas washer 
made the subject of Letters Patent of the 
United States No. 1,117,309 granted to 
Harry Bentz on November 17, 1914. x 
Among other objects, the present inven 

tion seeks to simplify and render more effi 
cient apparatus of the character shown in 
the aforesaid Letters Patent No. 1,117,309. 
One purpose of the invention is to provide 

means whereby in the event of “slips” o’r 
when a large volume of gas is suddenly re 
leased and the pressure in the mains abnor 
mally increased, water seals at the Slumps 
will be maintained even though the pressure 
should cause a substantial part of the water to be discharged. 

I also provide sumps of special construc 
tion so that any sudden increase of pressure 
which I might otherwise tend to throw the 
sion, will be prevented from - effecting that 
result, the rear walls of the sumps being So 
curved as to throw back into the respective 
sumps any i waves of water which otherwise 
might pass • over the walls from one Sump 

45 

50 

into another. * '' :)... "... -- ... 

The plant of my invention comprises 
banks or sheds of contact plates above the 
several Sumps, these banks of plates extend 
ing from the roof of the general casing to 
below, the water level in the sumps and be 
ing below troughs supplied with water and i 
which troughs discharge the water so that : 
the latter travels downwardly over the said, 

: : plates , and forms a thin i film thereon... and I 
finally descends into the sumps. The gas is: 
compelled to travel against and between the 
plates of the several banks, and the gas be 

into the next in succes 

while in transit and due to its contact with 
the films of water on the plates. 
The trough above the first bank or shed 

of plates at the entrance end of the general 
casing is provided with a closed top and 
the upper part of the chamber of the said 
trough is connected by a pipe or pipes with 
the chamber of the general casing at the 
front of said first bank or shed of plates, 
and this special provision is made so that 
in the event of a “slip” the pressure created 
thereby may not operate to prevent the 
water from descending from the first trough 
and flowing downwardly over the first shed 
or bank of plates. The connection of the 
upper part of the chamber of the first 
trough by means of the pipe or pipes with 
the forward portion of the chamber within the main casing results in equalizing the gas 
pressure at the upper and lower sides of the 
body of water within the said first trough, 
and this results in the flow of the water down 
the first bank or shed of plates not being 
interrupted, and in , the operation of the 
plant even under excessive pressure in the 
forward portion of the general casing being efficient. 
The plant of my invention comprises, 

further, novel features of detail, arrange 
ment, construction and operation, and the 
invention as a whole will be fully under 
stood from the detailed description herein 
after presented, reference being had to the 
accompanying drawings, in which : 

Figure 1 is a central vertical longitudinal 
section taken allong dotted line 1-1 of Fig. 
2 through a gas-washer constructed in ac 
cordance with and embodying the inven 
tion; - 

Fig. 2 is a top view of the i gas washer; 
Fig. 3 is a vertical transverse section 

through the same, taken on the dotted line 3-3 of Fig. 2; 
Fig. 4 is a fragmentary view, partly in 

section, "showing, on a larger Scale, two of 
the cleaning or contact plates over which 
the water descends and i against which the 
gas passing through the apparatus is com 
pelled to move, and Y ~ . . . . 

Fig. 5 is a top view, partly broken away, 
of the same, Figs. 4 and 5 being presented 
to illustrate the angular form of the plates 
and the means by which the plates are sup ported. 

55 comes washed or relieved of its impurities . . . In the drawings, 10 designates an elon 
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gated casing having an inlet 11 and an out 
let 12 and through which the current of gas 
produced by suction ifans, blowers or other 
means, is caused to pass and within which, 5 by the means provided therein, the gas is 
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very efficiently washed. yr 
The casing 10 may be constructed of re 

inforced concrete or other suitable material, 
and at the base thereof a plurality of sumps 
or water compartments 13, 14, 15 are 
formed, these sumps extending transversely 
below the main casing and preferably being 
of approximately W-shape in both cross-sec 
tion and i longitudinal section. The Sumps 
13, 14 are respectively connected by con 
duits 16 with an open trough, 17 extending 
lengthwise allong one side of the main cas 
ing. The conduits 16 extend from a point 
above, the upper level of the sumps 13, 14 
to approximately the bottom of said Sumps, 
and the trough, 17 leads to a Sewer or other 
point of discharge. The rear walls of the 
Sumps 13, 14 extend upwardly above the 
normal water level in said Sumps and curve 
forwardly at their upper transverse edges, 
as at 18, this formation being provided for 
the special purpose of preventing the i gas 
under abnormal conditions of pressure from 
driving the water over the rear walls of said 
Sumps, the water caused to rise against the 
upper portions of the rear walls of the 
sumps 13, 14 being by the formation of said 
walls thrown forwardly so as to faill into 
the sumps. 
Within the main casing 10 I provide a 

plurality of vertical banks or sheds., of trans 
verse plates 19, 20 and 21, these banks of 
plates being arranged above the sumps 13, 
14, 15 and extending from below the water 
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level in said sumps to the top of the casin 
10 and also extending from one side of sai 
casing to the other side thereof. I prefer 
ably employ three banks of the plates 19, 20, 
21, and by a preference I employ a greater 
number of the plates in the bank, 20 than in 
the bank 19 and a greater number of the 
plates in the bank 21 than in the bank 20. 
The individual plates in the banks of plates 
19, 20, 21 correspond in outline and are an 
gular in cross-section, and preferably the 
plates" in the bank 20 are somewhat smaller 
in cross-section than the plates in the bank 
19 and the plates in the bank 21 are smaller 
in cross-section than the plates in the bank 
20, and all of these plates, except as to their 
number and proportions in each bank, are 
Substantially the same as the plates illus 
trated for a somewhat corresponding pur 
pose in Letters Patent No. 1,117,309, issued 
to Harry Bentz on November 17, 1914. The 
cross-sectional outline of the plates in the 
banks 19, 20, 21 is illustrated in Fig. 4, 
and . Said plates are so arranged that their 
angles project forwardly toward the en 
trance 11 for gas, whereby said plates pre 
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sent their upwardly and downwardly rear 
wardly inclined members • 22, 23, respec- . 
tively, to the current of gas passing 
through the general casing 10. The individ 
ual plates of the banks of plates 19, 20, 21 
are supported on brackets 24, as shown in 
Fig. 4, which are secured to the laterally ex 
tending members of angle bars 25 which are 
fastened to the inner opposite sides of the 
casing 10. In the drawings I have illus 
trated the bank 19 as containing inline verti 
call rows of horizontal plates, the bank, 20 as 
containing twelve vertical rows of horizon 
tal plates and the bank 21 as comprising 23 
vertical rows of the horizontal plates, all 
these plates corresponding with one another 
except as to dimensions, in cross-section, and 
the plates in each vertical row in each bank 
are arranged in staggered relation to the ad 
jacent row or rows of plates in the bank and 
all of said plates are so arranged that the 
plate in each row overlaps the plates in each 
adjacent row, the result being that the gas 
passing through the casing 10 is compelled 
to move against the forward surfaces of 
each vertical row or series of the plates and 
in an i irregular manner y pass through the 
narrow spaces between said plates, Said 
spaces becoming narrower in respect to the 
banks 20, 21 as the flow of gas proceeds. 
Beyond the bank of plates 21 and between 

said bank and the outlet 12, I provide a Se 
ries of vertical zig-zag plates 26, which are 
substantially indicated in Fig. 6 of the afore 
said Patent No. 1,117,309, Siciliog, in this 
instance I make use of two vertical Sets or 
banks of said plates and provide pans 27, 
28 horizontally engaging said plates for the 
purpose of catching such moisture as may 
gather upon and flow down the plates, the 
pan 27 talking the moisture which may pass 
down the upper portions of Said plates and 
the pan 28 receiving the moisture which may 
pass down the middle portions of said plates 
and also, by means of a pipe | 29, receiving 
the collected moisture from the pan 27. 
The pan 28 has a drip pipe 30 for the dis 
charge of water to the sump 15. The plates 

70 

75 

80 

85 

90 

95 

100 

105 

11 () 

26 are provided for a final elimination of . 
moisture from the gas and said plates be 
come highly efficient in the present instance 
since the moisture gathered on the upper 
portions of said plates - does not have to 
travel entirely to the lower ends of said 
plates but is caught by the pan 27 which 
leaves the middle. portions of the plates 26 
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in proper condition to take moisture from - i 
the middle portions of the current of gas, 
while the presence of the pan 28 renders the 
lower portions of the plates 26 properly con 
ditioned to take moisture from the lower 
strata of the current of gas passing through . 
the casing:10, the collected moisture gath 
ered by the pans :27, 28 being by-passed to 
the sump 15. The water i received by the 
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sump 15 is comparatively clean and there 
fore may be used again in carrying out the 
process herein:after described of washing the gaS. 
Above the banks 19, 20, 21 of angular 

plates are provided water troughs 31, 32, 33, 

10 

respectively, which extend transversely of 
the roof of the general casing 10 and have 
perforated bottoms through which water 
passes and descends upon the plates 19, 20, 
21 and traveling down the same forms there 
on a continuously descending films of water 
which carry away the impurities taken from 
the gas and finally enter the sumps 13, 14, 15 
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15. The water-troughs 32, 33 may each have 
an open top, while the trough, 31 has a closed 
top 34. The troughs 32, 33 are supplied 
with water o from any suitable source 
through the feed pipe 35 and branch pipes 
36, 37, respectively, which are suitably 
Valved, as at 38, and have discharge nozzles 
39, 40, respectively, entering said troughs 
32, 33, there being two discharge nozzles 40 
because of the fact that the trough 33 is 
larger than the trough, 32 and must supply 
the continuous feed of water to the bank 21 
possessing the greater number of angular 
plates. The water supplied through the 
feed pipe 35 is fresh clean water, from a 
main or other suitable source, and the water 

| supplied to the trough, 31 is that which is 
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comparatively clean and I taken from the 
• Sump 15, The Sump 15 is connected by piping 41, 42, respectively, with a pump 43, 
- which is driven by a motor 44 and connected 
by piping 45 with the trough 31, said piping 
having a discharge branch or member 46 
entering said trough 31. The water from 
the Sump 15 is given a second use, because 
the greater proportion of the impurities in 
the gas are removed by the banks of plates 
19, 20 and because the water from sump 15 
is therefore comparatively clean or suffi 
ciently so to be used upon the first bank 19 of 
angular plates. The nozzles or i branch 
members 46, 39 and 40, respectively, enter 
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auxiliary trough chambers 47, 48, 49 formed 
at corresponding ends of the troughs 31, 32, 
33, respectively, and the water delivered to 
said i chambers 47, 48, 49 is compelled to 
pass over the dams or partitions 50, 51, 52, 
respectively, in order to enter the main body. 
of said troughs 31, 32, 33, as will be under 
stood on , reference to Fig. 3. The trough 
chambers 47, 48, 49 are above the side wall 
of the general casing 10, while - the perfo 
rated bottoms of the troughs, extend trans 

: : versely between the sides of said casing and 
60 

Series of angle bars 53 which extend trans 

65 

directly over the several banks of plates. 
Within the troughs 31, 32, 33 I provide a 

wersely of the troughs and longitudinally of 
the general casing 10 and serve to brace the 
sides of the troughs. Stays 54 reach from 
the bars 53 to the perforated bottoms of 

33 

Said troughs and serve to support said bot 
toms or bottom plates against the weight 
of the water and thereby prevent the sag ging of Said plates. 
The Sumps | 13, 14 are equipped with 

baffle plates 55 which extend from above the 
lower horizontal rows of plates in the banks 
19, 20 downwardly a suitable distance into 
Said Sumps and are secured at their lower 
edges to angle plates 56, which serve to sup 
port and strengthen the baffle plates. The 
upper portions of the plates 55 are substan 
tially vertical and thence said plates when 
the sumps are of the formation shown, in 
cline downwardly and rearwardly. The 
plates 55 may be secured in any suitable 
manner, but preferably I will secure them 
on a longitudinal beam 57 and also on the 
walls of the sumps | 13, 14. In the opera 
tion of a blast furnace, “slips” as they are 
commonly called, frequently occur, as when 
a large volume of gas is suddenly released 
and the pressure in the main increased ab 
normally, this gas I having a tendency to 
force out of the sumps 13, 14 a large amount 
of water and thereby breaking the water 
seal. The plates or shields 55, as well as 
the curved walls 18, are provided to pre 
vent any such disturbance of the water in 
the sumps 13, 14 by a slip or slips as would 
break the water seal at said sumps or cause 
the overflowing of the sumps, and in the 
construction presented by me substantially 
seventy-five per cent. of the water in the 
sumps 13, 14 might be i driven out by a 
** slip ” without the water Seall becoming 
broken. The shields or baffles 55 also aid in 
preventing the incoming gas from having a 
readw exit around under the lower ends of 
the banks of plates 19, 20, and this is im portant although said plates are normally 
below the level of the water in the sumps 
13, 14. • 
Over the sumps 13, 14, 15 and at the front 

of the banks 19, 20, 21 of angular plates 
are metal bar platforms 58 upon which a 
workman may stand and move about when 
giving any necessary attention to the banks 
19, 20, 21 of angular plates. One side of 
the general casing 10 is provided with door 
ways 59 through which workmen may enter 
and reach the platforms 58 - when I occasion 
requires. In the side of the casing near 
the rear end thereof is provided a door 
way, 60 through which a workman may enter 
the chamber within the casing at the far or 
rear side of the zig-Zag plates. 26. — 
The trough, 31 has a closed cover o'r top 

34 - so that said trough I may in its upper 
portion afford a chamber above the water 
Îlevel within the trough and into which 
upper surface of the water, i gas may pass 
through a pipe or pipes 61, which, as shown 
in Figs, 1 and 2, lead from the general front 
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chamber, so as to create a pressure on the . 
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31, - to-wit, the cover 34 and pipes - 61, as 
sure the safe automatic operation of the 
apparatus, the features' just referred to tak 
ing care of excessive pressures and “slips,” 
as they are called, : automatically and as 

, , , , suredly. | * 
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that they are sufficiently commodious to 
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In the i aforesaid Letters 
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- fore'' permit the result that I have just here 
inbefore described, to-wit, the re-distribution 
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The efficiency of the i gas washer is en 
hanced by reason of the commodious ex 
pansion chambers formed between the sev 
eral banks of plates, within which respec 
tive a chambers the i gas may expand after 
passing through one bank of plates and be 
fore entering the next or succeeding bank. 
These expansion chambers are clearly rep 
resented in Fig. i 1, in which it will be seen 
act as mixing chambers to permit a re-dis 
tribution of the strata of gas - after passing 
through one bank and before entering the 
next bank of plates or sheds in series. The 
re-distribution of the strata of gas within 
the aforesaid chambers is caused by the re 
duction of velocity of gras in the large area 
of said chambers and the fact that the lower 
strata of gas being warmer will have a tend 
ency to rise, while the upper strata of gas 
being colder, will have a tendency to faill. 

Patent No. 
1,117,309 chambers are formed between the 
several banks or sheds of plates, but Said 

• chambers are of comparatively small area 
and contain the spray nozzles, whereas the 
chambers between the banks or sheds of 
plates in my apparatus, as illustrated in 
Fig. 1, are of considerable area and there 

of the strata of gas after passing through 
one bank or shed of plates and before enter 
ing the next bank or shed of plates. 

It is understood that the proportions of 
the apparatus hereinbefore described as well 
as other details will vary in accordance with 
the character of gas to be washed, since the washer may be designed and proportioned 
for washing various i gases or for Washing 
31T. 

As illustrating my invention. I have pre 
sented the same as embodied in a blast fur nace gas cleaning plant, and preferably the 
apparatus will occupy a space 18feet wide 
and 60 feet long and be capable of cleaning 
about 50,000 cubic feet of gasper minute. 
The invention is not limited to details of 

form or construction other than the ap 
pended claims may require. . O 
What I claim as my invention and desire 

to secure by Letters Patent, is: 4 
1. A gas washer including in combination 

a casing having a gas inlet and a gas Outlet 
through which a current of gas passes, a 
plurality of banks of closely arranged plates 
in the path of the gas and against and be 
tween which the gas passes, reservoirs above 
said banks for delivering water upon Said 

58 

plates and thereby providing a ffilm of water 
constantly flowing over said plates to ar rest 
and Carry, away such solid particles as may 
be in the i gas, means for supplying said 
reservoirs with water, and means below said 
banks for receiving the waterflowing down 
wardly therefrom, the plates in the successive 
banks increasing in number and decreasing 
in cross-sectional area and also in respect to 
the horizontal and vertical spaces separating 
them. • ~ : : . . . . 

2. A gas washer through which gas or air is 
caused to pass under pressure and within 
which the pressure of gas or air is likely 
to: fluctuate; said washer including, in com 
bination, a casing through which the cur 
rent of gas is caused to pass, a bank of con 
tact plates occupying the cross-sectional area 
of the chamber within said casing against 
and between which plates the i gas passes, a 
reservoir above i said bank for delivering 
water by gravity upon said plates and there 
by providing a 1977 of water constantly 
flowing over said plates to ar rest and carry 
away such solid particles as may be in the 
gas and which reservoir has a closed top, 
and means for supplying said reservoir with 
water, said reservoir above the water therein 
being in communication with the chamber 
of said casing so that the i gas pressure may 
be exerted on the top of said water as well 
as against the bottom there of and is always: 
equalized, thereby assuring a uniform flow 
of the water. 

3. A gas washer including, in combina 
tion, a casing having a gas inlet and a gas 
outlet through which a current of gas passes. 
a plurality of banks of closely arranged 
plates in the path of the gas and against 
and between which the gas passes, reservoirs 
above said banks for delivering water upon 
said plates and thereby providing a ffilm 
of water constantly flowing over said 'plates 
to ar rest and carry away such solid particles 
as may be in the gas, means for supplying 
said reservoirs with water, and means below * 
said banks for receiving the water flowing 
downwardly there from, the plates in the suc 
cessive banks increasing in number and de 
creasing in cross-sectional area, and also in 
respect to the horizontal and vertical spaces 
separating them, and Said banks being sepa 
rated from one another in series by com 
modious chambers to permit a re-distribu 
tion of the strata of gas after passing 
through one bank and before entering the 
succeeding bank. 

4. A gas washer including, in combina 
tion, a casing having a gas inlet and a gas 
outlet through which a current of gas passes, 
a bank of contact plates in several rows oc 
cupying the cross-sectional area of the cham 
ber, within said casing against and between 
which plates the gas passes, a trough above 
said bank for delivering water upon said 
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plates and thereby providing a ffilm of water 
constantly flowing over said plates to ar rest 
and carry away such solid particles as may be 
in the gas, means for supplying said trough 
with water, and a sump below said bank for 
receiving the water therefrom and maintain 
.ing a body of water whose level is above the 
lower end of said bank, the upper portion of 
the rear wall of said i sump being inclined. 
forwardly toward said bank of plates for 
preventing any sudden increase of the gas 
pressure, as when a furnace slip occurs, from 
driving the water rearwardly from the 
Slump. 

5. A gas washer including, in combina 
tion, a casing having a gas imlet and a gas 
outlet through which a current of gas paSSes, 
a bank of contact plates in Several rows 
occupying the cross-sectional area of the 
chamber within said casing against and be 
tween which plates the gas passes, a trough 
above said bank for delivering water upon 
said plates and thereby providing a ffilm 
of water constantly flowing over said plates 
to ar rest and carry away such solid particles 
as may be in the gas, means for supplying 
said trough with water, a Sump below said 
bank for receiving the water therefrom and 
maintaining a body of water whose level is 
above the lower end of said bank, and a 
baffle-plate extending from above the lower 
plates in said y bank downwardly into the 
water within the Sump. 

6.” A gas washer including, in combina 
tion, a casing hawing a gas inlet and a gas 
outlet through which a current of gas passes, 
a plurality of vertical series of horizontally 
extending plates in the path of the gas 
which are approximately of L-shape in 
cross-section and arranged in angular po 
sition, the plates of One Series being stag 
gered with relation to the plates in the next 
series, a trough above said Series of plates 
for delivering water thereto and thereby 
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providing a film of water constantly flow 
ing over said plates to ar rest and carry away 
such solid particles as may be in the gas and 
which trough has a closed top and a perfo 
rated bottom, means for supplying Said 
trough with water, and means below Said 
plates for receiving the water therefrom and 
maintaining a water Seal at the bottom of 
said series of plates, said trough, above the 
water therein, being in communication with 
the chamber of said casing so that the gas 
pressure may be exerted on the top of Said 
water in opposition to the gas pressure ex 
erted against the bottom thereof. 

7. Agas washer including, in combina 
tion, a casing having a gas.inlet and a gas 
outlet through which a current of gas passes, 
a bank of contact plates in several rows occu 
pying the cross-sectional area of the cham 
ber within said casing against and between 
which plates the gas passes, a trough above 
said bank for delivering water upon Said. 
plates and thereby providing a film of water 
constantly flowing over said plates to ar rest 
and carry away Such solid particles as may 
be in the gas and which trough has a closed 
top and a perforated bottom, means for 
supplying said trough with Water, and a, 
Sump below said banks for receiving the 
water therefrom and maintaining a body of 
water whose level is above the lower end of 
said bank, said trough above the water 
therein being in communication with the 
chamber of said casing so that the gas pres 
sure may be exerted on the top of Said water 
as well as against the bottom thereof. 

Signed at New York, in the county of 
New York, and State of New York, this 
29th day of Aprill, A. D. 1918. 

AUGUSTE. A. GOUBERT. 
Witnesses: 

ARTHUR. MARION, 
CHAs. C. GILL. 
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