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1,923,135 
METHOD of CLEANING AND CooLING GAS 
SCRUBBING WATER AND APPARATUS 
THEREFOR 

Harry L. Allen, Cleveland, Ohio, assignor to 
The Bruce-Macbeth Engine Company, Cleve 
and, Ohio, a Corporation of Ohio 
Application May 26, 1930. Serial No. 455,562 . 

4 Claims. (Cl. 210-52) - 

My improvements particularly relate to the 
Separation of oil from water which has been uti 
lized for the scrubbing of hot gas, and for the 
cooling of Such water and the re-use of the same 
in a continuous scrubbing operation. The appa 
ratus is operated without any sewer connection 
SO that no obnoxious odors are discharged to 
Sewer, nor is any oil or other material which 
might possibly be discarded thus discharged. A 
considerable saving in cooling water is effected, 
and oil and certain by-products hitherto wasted 
are Subject to recovery. 
The annexed drawings and the following de 

Scription set forth in detail certain steps illus 
trating the method of carrying out my new and 
improved process and certain apparatus by which 
the process can be carried out, Such disclosed steps 
and apparatus constituting, however, but one of 
the various series of steps by which the process 
may be worked and but one of the various forms 
of apparatus embodying the principle of the ap 
paratus portion of the invention. 
In said annexed drawings: • V 
Figure 1 is a partial elevation and partial ver 

tical longitudinal section of an arrangement of 
apparatus for effecting the oil-separation and the 
water-cooling, including certain associated elle 
ments of a gas-making machine; 

Figure 2 is an enlarged showing, partially in 
vertical section, of certain features shown in 
Figure 1, this view particularly showing the ap 
paratus for the return to the system of the cooled 
water and the commencement of the recircula 
tion of the latter, together with a construction 

5 which provides for the smooth furnishing of any 
additional water necessary over and above that 
obtainable from the supply of cooled water; 

Figure 3 is a plan section, taken in the planes 
indicated by the line 3-3, Figure 1; and - 

Figure 4 is a plan section, taken in the plane 
indicated by the line 4-4, Figure 1. . . - 

Referring to the annexed drawings in which 
the same elements are indicated by the same sev 
eral numbers in the different views, a gas gen 
erator 1 discharges through a heater. 2.- into a 
horizontal conduit 3 which leads into a down 
Wardly-extended pipe 4 discharging into an in 
let 5 adjacent the bottom of the scrubber 6. 
Scrubbing water is furnished to the latter through 
jet sprays 7 which are fed by a water line 12 lead 
ing from a water pump 16 operated by a motor 
17. The gas after being subjected to the action 
of the Scrubbing water in the chamber 6 passes 
outwardly adjacently the top of the scrubbing 
chamber through the offtake pipe 8 to the blower 

9 operated by the motor 10 and thence is dis 
charged through the offtake pipe ill leading to the 
gas main. In the blower chamber 9 and in the 
offtake pipe 11 adjacent to the blower outlet, the 
gas is subjected to a final water cleaning, the Water 
being obtained from the line 12 and discharging 
into the blower 9 and offtake pipe 11 through the 
auxiliary water lines 13 and 13. This water is 
discharged from the blower chamber 9 through 
the drains 14 into the Sump 15, the latter also re 
ceiving the Water from the Scrubbing chamber 6 
through an extension 4" of the pipe 4, which ex 
tension 4' communicates. With the gas inlet 5 to the 
Scrubber 6, the element 5 Serving both as gas inlet 
to the Scrubber 6 and as a hot foul Water outlet 
therefrom. 

If the gas is under sufficient pressure to force 
any of it downwardly through the pipe extension 
4', it is vented through a relief pipe i8 which 
communicates with a safety vent pipe 19, the 
latter discharging into a vent pipe 20 which at 
its lower end is adapted to communicate with the 
offtake 3 from the heater 2 and discharges to at 
mosphere at its upper end. Furthermore, a 
bleeder 21 also discharging to atmosphere com 
municates with the gas offtake 11 leading to the 
main from the blower chamber 9. 
The purposes of the invention are to separate 

the oil from the hot scrubbing water which is 
discharged from the bottom of the scrubbing 
chamber 6 into the sump 15, to cool this Water 
when thus cleaned, and then recirculate it 
through the scrubber. To this end there is pro 
vided a water offtake pipe 22 from the sump 15, 
which pipe has an upwardly-extended intake 
portion 22 fixed at that height at which it is 
desired to maintain the water level in the sump 
15, the main portion of the pipe 22 being down 
wardly-inclined toward a water reservoir 29 pro 
Vided in a separating tank. 23. This tank. 23 is 
provided with a partition wall 24 which creates 
an end chamber 25 into which the separated oil is 
collected, as hereinafter explained, the tank 23 
being further provided with an upwardly-extend 
ed series of baffles 27 and a downwardly-extended 
series of bafles 26 which forma circuitous path. 
for the passage of water from one end to the 
other of the tank 23. This water enters this baf. 
fling chamber very smoothly inasmuch as it is 
floated from the reservoir 29 over the top of a 
Weir 28 formed integraily with the partition 24 
and serving with the upper part of this partition 
24 to form the Water reservoir. 29. 
Within the water-baffling chamber of the tank 

23 is contained a series of skimmer heads 46 
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mounted upon the top of tubular stems 47 which 
in turn are mounted upon a pipe 48 secured in 
the partition wall 24. The oil which is separated 
by gravity from the hot water and which rises 
to the top of the liquid quietly passing through 
the water-baffling chamber is skimmed off the 
top of this liquid by the successive skimming 
heads 46, the level of these heads being slightly 
higher than a weir 30 hereinafter described, SO 
as to permit the oil, which is comparatively light 
and foamy, to float into these skimmers and to 
be conducted off through the stems 47 and the 
pipe 48 whence it is discharged into the oil reser 
voir 25. This recovery of the oil is accomplished 
without a material amount of water accompany 
ing the oil. The reservoir 25 is provided with a 
vent 50 and the oil collected therein can be 
pumped therefrom through the pipe 51 or bailed 
and shoveled out as is desired. Thus this oil 
Which has hitherto been discharged to the Sewer 
and lost can be recovered and refined to obtain 
Various valuable oil products, or can be used as 
recovered for road oiling or suitable industrial 
purposes. After the hot foul water has passed 
through the said baffling chamber 23, substan 
tially all of the oil has been separated out. Any 
slight amount of oil which may escape separation 
in the tank 23 is recirculated with the water 
through the Subsequent scrubbing operation. 
The hot water from which the oil has been 

Separated is discharged from the separating 
chamber through a vertical conduit 32 formed 
between the end baffle wall 26 and an adjacent 
Wall 30, this latter wall also forming a weir over 
which the Water is quietly discharged into a 
chamber 31 formed in the end of the tank. 23 
Opposite that end in which the oil reservoir 25 
is formed. This chamber 31 is the main Water 
chamber of the apparatus. It is a water-equal 
izing chamber and its several functions and the 
Several operations therein taking place will pres 
ently appear. From this chamber 31 the water 
is paSSed through cooling devices and returned 
to the chamber and then recirculated through 
the scrubber, as will now be explained. - 
The water cooling chamber is provided in a 

tower 39 to which water from the chamber 31 is 
conducted through water lines 37 and 38, the 
former leading to a water pump 36 which also is 
operated by the motor 17 and the latter water 
line leading from the pump 36 into the chamber 
39 where it is provided with jet spray devices 40. 
One end 41 of the tower 39 is open whereby cool 
ing air can be rapidly drawn through the tower 
and discharged through the stack 44 by means 
of an exhaust fan 42 operated by a motor 43, the 
air thus discharged through the stack 44 carrying 
with it so much of the obnoxious vapors gathered 
by the wash water in the scrubber 6 as may be 
removed from the water by the cooling action of 
the air in the tower 39. The air in thus being 
drawn through the tower 39 is effectively baffled 
by a device 45, provided adjacent the air-offtake 
end of the tower 39 and plainly shown in Figure 
4. Thus the cooling action of the air upon the 
hot water from the sprays 40 is rendered more 
effective. The baffling device 45 consists of a 
Series of Spaced vertical corrugated partitions 
which provide a series of tortuous channels for 
the passage of the heated air therethrough. The 
comparatively hot water in the equalizing cham 
ber 31 is thus conducted through the air-cooler 
39 where it loses considerable of its heat, this 
cooled water falling in a spray to the floor of the 
tower 39 and then being conducted by gravity 

1,923,135 
through the pipe 34 back to the chamber 31. 
This cooled water which is recirculated, as here 
inafter described, carries with it all of the ob 
noxious vapors except those which Were taken 
Out by the cooling action in the tower 39 and 
vented with the air discharged through the 
Stack 44. 

he cooled Water which is returned to the 
equalizing chamber 3 is again placed in circu 
lation for gas-scrubbing through the nedium. Of 
a Water line 33 which communicates at One end 
With the pump 16 and opens at its other end into 
the mouth of an elbow 34' secured to the botton 
of the cooled water-return line 34, the mouth of 
this elbow 34' being open to the equalizing chann 
ber 31, and being of a diameter considerably 
larger than that of the pipe 33, as plainly shown 
in Figure 2. The result is that the water recircu 
lating line 33 thus obtains all of the cooled water 
returning to the chamber 31, through the pipe 34, 9. 
if SO nuch is needed for recirculation and, 
furthermore, if additional water is required for 
recirculation, over and above that which is 
furnished by the pipe 34, it can be obtained fron 
the chamber 31 through the space 52, Figure 2, 
between the pipe 33 and the Wall of the mouth of 
the elbow 34'. This construction results in the 
placing into recirculation in a Smooth manner 
of Cooled Water substantially of the amount requi 
Sitioned by the pump 16. The pumps 16 and 36, 
being operated by the same motor 1 are syn 
chronized so as to pump water to the cooling 
tower 39 at Substantially the rate that water is 
required for scrubbing in the chamber 6. 
In orde: to maintain the desired liquid level 

in the equalizing chamber 31, it is necessary occa 
sionaliy to add fresh water thereto. This is done 
utomatically throagh the medium of a float de 

wice 35 which operates a valve controlling a fresh 
Water line 53 fed from any suitable water main. 
It is evident, therefore, that the chamber 31 is 
the main water chamber of the apparatus and 
that therein the water conditions are equalized. 
Into this chamber 31 discharges the hot waters 
separated from the oil in the baffling chamber of 120 
the tank 23, and also the cooled water from the 
tower 39. From this chamber 31 is taken the 
water which is cooled in the tower 39; as also, 
the Water which passes through the pump 16 for 
recirculation. An emergency off-take to the Sewer 
is from the chamber 31; as is also the intake to 
Said chamber 31 from the fresh water supply. 
Furthermore, within the chamber 31 is the ar 
rangement of pipe elements 34, 34, and 33, which 
permits the recirculation of cooled water to the 
extent that the Supply from the tower 39 permits 
and the requisitioning of the pump 16 requires, 
any differential in Supply and demand being 
Smoothly cared for by the arrangement of the 
lower end of the pipe 33 in the comparatively 135 
large mouth of the elbow 34, within the liquid 
of the chamber 31, as plainly shown in Figures 
1 and 2. - 
The emergency sewer connection is provided by 

the pipe 49. 
By means of the improved apparatus shown and 

described, and the improved methods of operating 
the same, the gas-Scrubbing water is repeatedly 
used, resulting in considerable economy in Water 
bills. The oil is separated from this Water 145 
efficiently and economically during each recir 
culation, and the Water is cooled between the suc 
cessive circulations to a very appreciable extent. 

In addition to the recovery of all the oil and 
by-products which have hitherto been wasted, 150 
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1,923,135 
when the hot scrubbing water has been discharged 
to the Sewer, I avoid the nuisance of discharging 
obnoxious odors to the sewer. For ordinary oper 
ation, I utilize no sewer connection, and the odors 
for the most part accompany the recirculating 
Water. 
What I claim is: 
1. In gas manufacture, a method of separat 

ing oil from Scrubbing water and cooling and re 
circulating the Water consisting in, conducting 
the hot foul water from the scrubber to an oil 
Separating chamber; effecting therein a separa 
tion of oil and water; floating the separated wa 
ter from the separating chamber to a fresh 
water chamber; furnishing fresh water in con 
trolled amounts to said fresh water chamber; 
pumping Water from said fresh water chamber to 
a cooling tower; conducting the cooled water back 
to the fresh water chamber while subjecting it 
in transit to the action of a pump adapted to 
force it into the scrubber for recirculation, any 
cooled Water not thus pumped being permitted 
to flow into said fresh water chamber; and ex 
posing Said fresh water chamber to the action of 
Said recirculating pump to the degree that the 
requirements of the latter are not satisfied by 
the water retrieved from the cooling tower. 

2. In gas manufacture, a water-equalizing 
chamber provided with an inlet for fresh water, 
an inlet for hot water, an inlet for cooled water, 
and two outlets, one of said outlets communicat 
ing directly with said inlet for cooled Water and 
indirectly but freely with the main chamber por 
tion, the other outlet and said inlet for cooled 
Water communicating with each other exteriorly 
of Said chamber; and means automatically con 
trolling said inlet for fresh water to maintain the 
liquid level in the chamber at a desired height. 

3. In gas manufacture, apparatus for separat 
ing oil from Scrubbing water and cooling and re 
circulating the water comprising, inlet means and 
a pump for conducting cooled water to the scrub 

3 
ber and Outlet means for conducting hot foul 
Water therefrom; an oil-separating chamber with 
Which said outlet means communicate; means for 
Separating the oil from the hot Water in Said 
chamber; means for conducting away the sepa 
rated oil; a water-equalizing chamber; means 
forming a Weir over which the separated hot 
Water is floated into the equalizing chamber; a 
cooling tower and means for cooling water there 
in; a Water-line and a pump for conveying water 
from Said equalizing chamber to Said cooling 
tower; a cooled water discharge pipe communi 
Cating with Said cooling tower and said equaliz 
ing chamber; a water line communicating direct 
ly With Said discharge pipe and indirectly but 
freely With Said equalizing chamber and subject 
to the action of said first-mentioned pump; and 
means for furnishing fresh water to said equaliz 
ing chamber. 

4. In gas manufacture, apparatus for separat 
ing oil from Scrubbing water and cooling and re 
circulating the water comprising, a cooled-water 
inlet pipe for the scrubber; two water pumps; a 
Cooling tower; a Water-equalizing chamber; a 
Water and oil separating chamber and means for 
effecting separation of water and oil therein; a 
hot foul-Water line leading from the scrubber to 
Said Separating chamber; means for conducting 
Water from said separating chamber to said 
equalizing chamber; pipes communicating 
through one of said pumps with said equalizing 
chamber and said cooling tower; a pipe connected 
to Said equalizing chamber and communicating 
through the other of said pumps with said cooled 
Water inlet pipe; means for conveying cooled 3 
Water from said cooling tower to said equalizing 
chamber; and means furnishing fresh Water to 
Said equalizing chamber and arranged automati 
cally to keep the liquid level therein at the desired 
height. 

HARRY L. ALIEN. 
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