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This invention relates in general to an apparatus and 
method for ?ltering the exhaust gases from a diesel en 
gine and, more particularly, to a form‘of apparatus and 
method whereby the solid carbon and objectionable 
odors are substantially removed from, and the organic 
acids are neutralized in,,the "exhaust gases produced by 
the operation of a diesel engine. ' - 

It is well known that the exhaust gases of internal 
combustion engines, such as diesel engines, contain many 
noxious and deleterious components. As long as these 
exhaust gases can escape substantially immediately into 
an uncon?ned free air space, no particular problem arises 
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from the undesirable components in said exhaust gases. . ' 
However, where the engine is being operated where‘ 
forced draft ventilation is required, for example, under 
ground, the undesirable components in said exhaust 
gases become a real problem. This is particularly true 
where it is desirable to have a portable engine which 
cannot be advantageously connected to any type of per 
manent stack arrangement venting to atmosphere. These 
problems arise with particular frequency in the opera 
tion of diesel engines in mines. v _ ' 

In the case of'diesel engines, particularly, the amount 
of solid carbon and organic acids, if not properly vented 
or ?ltered, can be highly injurious both to personnel and 
equipment used within the mines. Since the venting of 
the engine exhaust gases to atmosphere is both costly and 
limiting upon the operation and mobility of the diesel 
engine, particularly at low levels in the mine, a com 
pletely satisfactory means has long been sought whereby 
said noxious and deleterious components, such as said 
carbon and organic acids, can be effectively removed 
from said exhaust gases right at the location of the diesel 
engine, after which the remaining, unharmful compo 
nents of said exhaust gases are discharged back into 
the, mine shaft. Due to the deleterious components in 
the exhaust gases from diesel engines, existing mecha 
nisms utilized for the purpose of ?ltering said exhaust 
gases have never been completely satisfactory. This lack 
of satisfaction has been in part ‘due to the fact that the 
organic acids in the exhaust gases will damage the mate 
rials in‘ the ?lter device, thereby necessitating frequent 

Where special materials, substantially im 
pervious to such deleterious attacks, have been utilized 
in the ?ltering device, the cost has been so high as to dis 
courage widespread usage. I . ' ' 

It willlbe recognized that reference is speci?cally 
made to a mine shaft and a diesel engine for illustra 
tive purposes, only, since the problem which this inven 
tion seeks to overcome can arise wherever it is'desirable 
to operate a device emitting fumes of this general charac 
ter into a relatively con?ned zone, which is located a sub 
stantial distance from, or is relatively inaccessible to, 
free air. 

Accordingly, a principal object of this invention has 
been the provision of an apparatus and method for re 
moving the harmful components, or at least the harmful 
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amounts thereof, from the exhaust gases of a device, 
such as a diesel engine, whereby said harmful compo 
nents are removed at the location'of the diesel engine, 
so that the remaining components of said exhaust gases 
can be safely returned to the air spaced in the vicinity. 
of said engine. - 
A further object of this invention has been the provi 

sion of an apparatus and method,>as aforesaid, which 
does not materially limitothe mobility of the diesel en 
gine; which does not require any type of permanent or 
temporary connection to free air or atmosphere; which 
operates automatically; which requires little or no main-,7 
tenance other than relatively simple regeneration at ac 
ceptable intervals; and which is capable of operation for 
long periods of time, with only occasional attention being 
directed to such operation. 
A further object of this invention has been the provi 

sion of an apparatus and’ method, as aforesaid, wherein 
the apparatus used is relatively easy and inexpensive to 
fabricate, automatic in its operation, can be regenerated 
quickly and easily, is positive in its action, and elimi 
nates substantially all of the undesirable components 
from the exhaust fumes of ‘a diesel engine. 

Other objects and purposes of this invention will be 
come apparent to persons familiar with this type of 
equipment upon reading the following speci?cation and 
examining the accompanying drawings, in which: 

Figure l is a side elevation view of a ?ltering appara 
tus characterizing the invention, and including a sche? 
matic showing of a diesel engine. . ' 

Figure 2 is a sectional view, taken along the line 
II-II of Figure 1. . 

Figure 3 is a sectional view, taken along the line HI 
III of Figure 2. ' 

Figure 4 is a sectional view, taken along the line 
IV-—IV of Figure l. I ' ' ' 

For the purposes of convenience in description, the 
terms “upper,” “lower,” and derivatives thereof, will 
have reference to the apparatus asappearing in Figure 1.‘ 
The terms “front,”. “rear,” and derivatives thereof, will 
have reference to the left and right sides, respectively, of 
the apparatus as appearing in Figure 1. The terms 
“inner,” “outer,” and derivatives thereof, will have ref- . 
ence to the geometric center of said apparatus and parts 
associated therewith. ' ' 

General description 

One form of apparatus 10 (Figures 1 and 2), charac 
terizing the invention, and by means of which the meth 
0d of this invention may be carried out, includes an en- ' 
closed casing 11, which may be fabricated from sheet 
or plate material, such as steel. A drain plate 12 is dis 
posed within the casing 11 and extends from the rear 
wall 13 toward the front wall 14, with a slight, gradual 
downslope. Said drain plate 12, which is preferably 
disposed approximately midway between the upper wall 
15 and the lower wall 16 of the casing 11, elfects a par 
titioning of the spaced enclosed by the casing 11 into an 
upper zone 17 and lower zone 18. An exhaust gas inlet 
19 extends through the rear wall 13 and communicates 
with the lower zone 18. An exhaust gas outlet 20 com 
municates with the upper zone 17. ' A basic solution 22 
is placed in the lower zone 18, so that the exhaust gas 
inlet 19 will discharge thereinto. A ?lter compartment 
23 is provided in the upper zone 17, through which said _ 
exhaust gases must pass when moving from said lower_ 
zone to the exhaust gas outlet. The exhaust gas inlet 
19 is connected to the exhaust pipe 35 of a conventional, 
internal combustion engine, such as the diesel engine 
indicated diagrammatically at 24 in Figure 1. 
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Detailed construction 
As shown in Figures 1, 2 and 3, the casing 11 is pref 

erablysrectangular in shape and has, in addition to the 
above mentioned rear, front, upper and lower walls, a pair ' 
of end wallss25> and 26. The drain plate 12 extends be 
tween, and is secured, as 'by means of welding, to the 
end walls 25 and 26 and is also secured, as by welding, to 
the rear wall 13. The lower, front edge 27 of the drain 
plate 12 is spaced from the front wall 14. A substantially 
vertical ba?le plate 28 is secured to, and extends between, 
the end walls 25‘ and 26, and extends downwardly from 
the-upper wall 15 toward, but spaced from, the drain plate 
12 about midway between the front and rear edges there 
of. A porous partition 29 extends downwardly from the 
plate 28 and is secured, as by welding, at its upper and 
lower edges to the ba?le plate 28 and drain plate 12, re 
spectively. A porous partition 31 is secured to, and ex 
tends‘ upwardly from, the drain plate 12 near the front 
edge 27 thereof and is arranged substantially parallel with 
the ba?le plate 28 and porous partition 29 extending down 
wardly therefrom. The two, porous partitions 29 and 31, 
like the ba?e plate 28, extend between the end walls 25 p 
and 26 and combine therewith to de?ne the ?lter compart 
ment 23, the lower wall of which is provided by the ad 
jacent portion of the drain plate 12. The porous parti 
tions 29 and 31 are conveniently constructed from heavy 
screen or from expanded metal in a conventional manner. 

Flanges 32 are secured to, and extend inwardly from, 
the upper edges of the front, rear and end walls of the 
casing 11. A sealing member, such as a gasket 33, is dis 
posed between said ?anges 32 and the upper wall 15, which 
is removably mounted upon said ?anges by means of the 
bolts 34. ' 

’ The exhaust gas outlet 20 is supported upon the upper 
wall 15 and communicates through an opening therein 
with the upper zone 17 between the ba?le plate 28 and the 
rear wall 13. 
The exhaust gas. inlet 19,’ which may be connected to 

the exhaust pipe 35 of the diesel engine 24 through a 
check valve 36, extends, in this particular embodiment, 
through the rear wall 13‘ into the upper zone 17 and then 
downwardly into the lower zone 18 through an appropri 
ate opening in the drain plate 12. The lower end of said 
exhaust gas inlet, 19 is connected to a horizontally dis~ 
posed, dispersing pipe 37 which extends between, and is 
supported" upon, the end walls 25 and 26. Clean-out 
plugs 38, which are accessible from the exterior of said 
casing 11, are removably disposed within the ends of said 
dispersing pipe 37. Said pipe 37, which is located near to, 
but spaced from, the lower wall 16, is provided with a plu 
rality of ports ‘39 through which the exhaust fumes con 
ducted by the ‘exhaust gas inlet 19 may escape into the 
lower zone 18. The exhaust gas inlet 19v is provided with 
a clean-out plug 41 at its upper end within the casing 11 
and accessible when the upper wall 15 is removed from 
said casing. . 

‘ The end wall 26 is provided with a removable ?ller plug 
42 adjacent to, and just below, the front edge 27 of the 
drain plate 112. A removable drain plug 43 is provided 
in said end wall 26 near the lower edge thereof. 7 

In this particular embodiment of the invention, the 
lower zone '18 of the casing 11 is ?lled with water up to 
the lower edge of the ?ller plug 42, as shown in Figure 3. 
Lime rock ‘44 is placed in the lower zone 18, hence in the 
lower end of the casing'll, up to a level which is approxi 
mately midway between the ?ller plug 42 and the bottom 
wall 16, thereby covering, or substantially covering, the 
dispersing pipe 37‘. The water combines with the lime 
rock 44 to provide a basic solution 22. Lime rock 44 is 
also placed within the ?lter compartment 23, so that it 
extends at least above the lower edge of the baffle plate 
28, and'conipletely between the end walls 25- and 26. _ 
Thus, exhaust gases from; the engine24 must pass through 
the basic solution; 22 and the lime rock in the ?lter com 
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partrnent 23, before discharging through the exhaust gas 
outlet 20. _ 

The liquid capacity of the lower zone 18, hence the dis 
tance between the ?ller plug 42 and bottom wall 16, 
appears to depend in part upon the size and horsepower 
of the diesel engine with which the apparatus 10 is in 
tended to operate. In one installation involving a 60 
horsepower engine, it was found that the ?lter 10 would 
operate satisfactorily for about one day when the lower 
zone contained about 24 gallons of water and was about 
half full of lime rock derived from Indiana limestone. 
This result suggested an operating proportion of about 
one gallon of water to 2.5 horsepower. 

Operation _ 

Before using the apparatus described hereinabove for 
the purpose of carrying out the method of this invention, 
the upper wall 15 is removed from the casing _11 so that 
lime rock may be placed in the ?lter compartment 233 
and in the lower zone 18 adjacent to the lower wall 16;. 
The upper wall 15 is thengreplaced on the casing l‘land." 
secured in position by means of the vbolts 34. The ?ller 
plug 42 is removed, the lower zone 18 is ?lled with water. 
to a level about as indicated in Figure. 3, after which the 
?ller plug 42 is returned. It has been found that, under 
normal operating circumstances, if the ?lter compartment 
23 and lower zone 18 are ?lled about as shown in Figure 
3, the lime rock does not have to be changed in either 
the upper or lower zones more often than about once a 
year. The water will, however, need changing about once 
a. day, where the above mentioned proportion between 
water and horsepower is used. The exhaust gas inlet 19 
is connected to the exhaust pipe 35 of said diesel engine 
‘24 and the apparatus 10 is ready for operation. 
When the diesel engine 24 is operating, the exhaust 

fumes therefrom will pass through the exhaust pipe 35 
and exhaust gas inlet 19 to the dispersing pipe 37, where 
they will escape through the ports 39 and bubble up 
through the basic solution 22. The water in said. solution: 
etfectively captures the free carbon in the engine exhaust 
fumes. Certain components of said exhaust fumes tend 
to produce an acid solution as they mix with the water in 
the lower zone 18. However, the solution 22 created 
by the lime rock immediately neutralizes any such tend 
ency. Thus, any water vapor which moves upwardly 
with the exhaust gases emitted from the lower zone will 
be substantially non-acidic. This is very important be 
cause it permits the use of ordinary ferrous metals, such 
as steel plate, in the apparatus, thereby greatly reducing 
the cost of its fabrication. 
The gases escaping from. the lower zone ‘18 pass up— 

wardly between the front wall 14 and the adjacent edge 
‘27 of the drain plate 12 into the upper zone 17. Said 
gases then pass through the porous partition 31 into the 
?lter compartment 23 containing more lime rock. 
said gases pass through the lime rock in the ?lter com. 
partment 2.3,v a substantial portion of the water vapor 
therein is deposited‘ upon the lime rock, after which said 
gases, less said deposited water vapor, pass through the 
porous partition 29 and then discharge through the ex 
haust gas outlet 20. The gases thus discharged from the 
outlet 20 are relatively odorless and harmless. Normally, 
they actually constitute little more than warm air. 
Analysis of the exhaust fumes before and after passing 
through the ?lter 10 indicates that it removes all but im 
material amounts of the undesirable components in the. 
exhaust fumes, such as carbon, aldehydes ‘and organic 
acids. ~ 7. 

The water vapor, or moisture, which is deposited upon 
the lime. rock in. the ?lter compartment. 23, tends to col 
lect and form water droplets, which move downwardly 
through said ?lter compartment 23 and along the drain 
plate 12 until they run over the front .edge 27 thereof back . 
into the lower zone 13. In lime rock in the lower zone 
18 prevents the formation of an acid solution in the water’ 
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which is utilized to absorb the carbon in the exhaust 
fumes. The lime rock in the upper zone 17 is believed 
to function partly as a ?lter, partly as an absorbent and 
partly as a neutralizing agent. The lime rock in said 
upper zone 17 serves to remove much of the water vapor 
from the gases passing therethrough. 
By having the upper portion of the exhaust gas inlet 19 

pass through the upper zone v17, the gases passing between 
the compartment 23 and the exhaust outlet 20 will cir 
culate around said gas inlet 19, thereby tending to cool the 
exhaust fumes passing therethrough. 
Under normal conditions of operation, the water in the 

lower zone 18 is replaced after each day of operation by 
manipulation of the plugs 42 and ‘43 in a conventional 
manner. The lime rock in the lower zone 18 is regener 
ated after approximately 50 hours of operation of the ap 
paratus 10, by placing a relatively small amount, such as 
a handful, of slaked lime into the solution 22. This is 
accomplished by removing the upper wall 15, or more 
easily, the ?ller plug 42. Regeneration, in this particular 
instance, amounts to removal of the deposits on the lime 
rock, which occur as a result of, and are produced by, cer 
tain undesirable components in the exhaust fumes from 
said diesel engine 24. The cleansing eifect of the slaked 
lime is carried up to the lime rock in the upper zone 17 
by the water vapor moving through the ?lter compartment 
23 during succeeding operation of the apparatus 10 fol 
lowing the application of said slaked lime to the solution 
22. However, under circumstances of severe operation, 
it may be necessary to treat the lime rock in the upper 
zone 17 with an independent supply of slaked lime. 
The dispersing pipe 37 and exhaust inlet pipe 19 may 

be cleaned by removing the clean-out plugs 38 and 41, 
respectively. For convenience in operation, the appara 
tus v10 and diesel engine 24 associated therewith may be 
mounted upon a single supporting device, not shown, for 
the purpose of moving the two units simultaneously from 
one location to another. Because the ?lter apparatus 10 
substantially eliminates the harmful components from 
the exhaust fumes of the diesel engine said exhaust gas 
outlet 20 may discharge the gases from the casing 11 di 
rectly into the air surrounding the apparatus 10. 

It has been found that either lime rock (CaCO3) or 
dolomite (MgCO3CaCO3) can be used to produce sub 
stantially the same satisfactory results. Furthermore, it 
appears that certain other carbonate salts and hydroxides 
of monovalent and bi-valent alkaline metals, such as bak 
ing soda (NaHCO3) and sodium hydroxide (NaOH), can 
be utilized, but often with varying degrees of success in 
that they were found generally to work qualitatively but 
were less desirable quantitatively. Thus, the carbonate 
salts of the alkaline earth metals with the lower atomic 
numbers appear to produce the most desirable results. 
Although a particular, preferred embodiment of the 

invention has been described hereinabove ‘for illustrative 
purposes, it will be recognized that variations or modi?ca 
tions thereof, which do not depart from the substance of 
such description, are fully contemplated unless speci?cally 
stated to the contrary in the appended claims. 

I claim: 
1. A device for purifying the exhaust gases of a diesel 

engine comprising: a closed casing having a quantity of 
water in the lower portion thereof and a ?rst bed of 
broken lime rock submerged in said quantity of water; an 
elongated inlet pipe extending transversely of said casing 
in the lower portion thereof and submerged in said quan 
tity of water and received within said ?rst bed and having 
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axially spaced apertures therethrough through which ex 
haust gases may pass; a planar, imperforate plate ?xed 
to said casing above said quantity of water, said plate 
extending part way across said casing so as to de?ne a ' 
passage between the free edge thereof and the opposing 
wall of said casing for gases exiting from said quantity 
of water, said plate being sloped downwardly with said 
free edge thereof being lowermost so that water vapor 
collecting thereon will drain downwardly into said quan 
tity of water; a pair of transversely spaced perforate 
partitions extending upwardly from said plate and a sec 
ond bed of broken lime rock ‘being received therebetween, 
the partition remote from said free edge of said plate 
having an imperforate portion extending upwardly from 
below the upper surface of said second bed to the top 
wall of said casing, gases passing upwardly through said 
passage also passing through said partitions and said sec 
ond bed into a compartment located between said remote ' 
partition and the adjacent side and top walls of said cas 
mg; and an outlet conduit communicating with said com 
partment whereby puri?ed exhaust gases may exit there 
from. 

2. A device for purifying the exhaust gas of a diesel 
engine comprising: a closed rectangular casing having a 
quantity of water in the lower portion thereof and a ?rst 
bed of broken lime rock resting on the bottom wall of 
,said casing submerged in said quantity of water; an 
elongated inlet pipe extending transversely of said casing 
between the side walls thereof, said inlet pipe being ad 
jacent the bottom wall of said casing and submerged in 
said quantity of water and received within said bed, said 

' inlet pipe having a series of axially spaced apertures 
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therethrough through which exhaust gases may pass into 
said quantity of water; a planar, imperforate drain plate 
secured to said casing above said quantity of water and 
extending part way thereacross, said plate sloping toward 
the bottom of said casing so that the free edge thereof is 
lowermost, said free edge and said casing de?ning a pas 
sage for upward movement of the gases between the 
free edge and the opposing wall of said casing; a ?rst 
perforate partition extending upwardly from said plate 
adjacent the free edge thereof substantially to the top 
or sa1d_casing; a second partition extending upwardly 
‘from said plate and being spaced transversely from said 
?rst partition, said second partition including a ?rst 
perforate portion located adjacent said plate and a second 
imperforate portion extending from the upper edge of 
said ?rst portion to the upper wall of said casing; a sec 
ond ‘bed of broken lime rock con?ned between said ?rst 
and second partitions and resting on said plate, said bed 
extending above the upper edge of said ?rst portion of 
said second partition so that exhaust gases pass through 
said second bed as they move between said ?rst and sec 
ond partitions; the uppermost portion of said plate, said 
second partition and the adjacent walls of said casing 
de?ning a compartment in the upper portion of said 
casing into which exhaust gases move after passing 
through said second bed; and an outlet conduit communi 
eating with said compartment whereby puri?ed exhaust 
gases may exit therefrom. 
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