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This invention relates to apparatus units for 
the treatment of exhaust gases incident to the 
Operation of "diesel,' and other, internal com 
bustion engines, whereby to condition the said 
gases for discharge Within underground Work 
ings and enclosed spaces free from the usual 
hazards of fire and noxious effect, and has as 
an object to provide an improved exhaust gaS 
conditioner susceptible of convenient and effi 
cient operative association with various types 
and constructions of conventional internal com 
bustion engines. 
A further object of the invention is to provide 

a, novel construction and interassociation of ele 
ments constituting an exhaust gas conditionel 
for internal combustion engines. 
A further object of the invention is to provide 

a Siniole and novel arrangement for paSSing in 
ternal combustion engine gases through a meu 
tralizing medium and for continuously Wetting 
said medium, ail through the agency of the non"- 
mal exhaust gas Velocities and Without the de 
velopment of adverse back pressures. 
With the foregoing and other objects in view, 

my invention consists in the construction, ar- ; 
rangement, and operative combination of ele 
ments as hereinafter Set forth, pointed out in 
my claims, and illustrated by the accompanying 
drawings, in which 
Figure 1 is a vertical sectional view takem sub 

stantially axially through an exhaust gas con 
ditioner unit typically embodying the principles 
of the invention. Figure 2 is a vertical Section 
taken axially through a somewhat modified unit 
construction. Figure 3 is a CrOSS Section taken 
substantially on the indicated line 3-3 of Figure 
2. Figure 4 is a fragmentary, detail Section 
illustrative of circulation regulating means em 
ployable in substitition for the means shown in 
Figure 2. Figure 5 is a vertical section through 
a simplified conditioner unit construction 
adapted for fixed, as distinguished from mobile, 
installation. 

Desired conditioning of internal combustion 
engine exhaust gases includes cooling of the gas, 
entrapment of solids particles entrained by the 
gas, and conversion of the noxious gas consti 
tuents into innocuous form. It has been estab 
lished that diffusion of the exhaust gas from in 
ternal combustion engines through a bed of 
wetted, broken lime rock, or an equivalent me 
dium, is effective to accomplish the desired reso 
lution, or neutralization, of the noXious gas con 
stituents, hence the instant invention is directed 
to the provision of a simple, compact, condi 
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tioner unit adapted for either fixed or mobile 
installation in aSSociation with an internal com 
bustion engine and automatically operable to 
cool, cleanse, and diffusively neutralize gases 
passed therethrough under the influence of their 
normal discharge velocities. 
In the typical organization according to Figure 

1, a cylindrical shell 0, formed of any suitable 
material in any appropriate size and dimension 
proportion, is arranged to be mounted with its 
axis vertical and is closed at its lower end, as by 
meanS Of an interiOrly-cOnCaved member f 1 fur 
nished with a central drain aperture normally 
Stopped by a removable and replaceable plug 2. 
A sleeve 3 Spacedly and concentrically surrounds 
the upper portion of the Shell () and merges at 
its lower end into a conical skirt 4 which con 
Werges downwardly to Sealed engagement with 
the shell exterior Wall, and apertures, such 
as vertically-elongated slots 5, are spaced suc 
cessively about and to intersect the shell O wall 
just above the junction of Said Wall With the Skirt 
4 to establish free communication betWeen the 

shell to interior and the annular chamber be 
tween Said shell and the sleeve 3. The upper 
ends of the shell 0 and sleeve 3 are coplanar 
and Seal against the under surface of a cover 
plate 6 removably engaged thereWith. 
The cover plate 6 is centrally apertured be 

neath a fitting fl which operatively receives, and 
is served by, the discharge end of the exhaust 
gas line 8 conventionally leading from the aSSO 
ciated internal combustion engine, and a tube 9, 
preferably no Smaller than the line 8, registers 
with the plate 6 central aperture and extends 
thence axially and interiorly of the shell 0 to 
terminate in an open end near, but Spacedly 
above, the shell lower end closure l i, thus to pro 
vide for delivery of gas incoming through the 
line 8 within and adjacent the lower end of the 
shell. An elongated, open-ended conduit 20 
spacedly and concentrically Surrounds the major 
length of the tube 9 to define an annular chain 
nel thereabout, the loWe', preferaby-fiared end 
of said conduit depending slightly beyond the 
tube 9 lower end and the conduit upper end 
opening about said tube in Well-spaced relation 
With and below the cover plate 6, and a central 
ly-apertured mesh or foraminous Web 2 l is per 
pendicularly traversed by and Secured to Said 
conduit 20 transversely of the shell 0 and in 
marginal attachment to the latter Such as Will 
dispose said web to divide the shell it length at 
about the plane of the sleeve 3 lower end, thus 
positioning said web to bridge the slots 5 at 
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their appl’OXinate mid-lengths. Above the slots 
5, an annular mesh or foraininctis Web 22 is en 

gaged between and Secured to the shell 0 and 
Sleeve 3 to divide the cornpartment tierebe. 
tween on a plane pal'allel to and above tihat of 
the Web 2, and an outflow line or nipple 23 is 
Cairied by and opens through an upper end poi'- 
tion of the sleeve 3. 
The lower portion of the shell is designed 

to be charged with Water in a depth less than 
will rise to the slots 5, the Web 2 supports a, 
charge 24 of broken line rock, or analogous 
diffusing and neutralizing material, in a depth 
extending Well above the slots 5 and prefer 
ably reaching almost to the upper end of the 
conduit 20, and the Web 22 Supports a charge 25 
of lime rock, or analogous material, in a depth 
less than Would Serve to obstruct the nipple Oi 
line 23, so that gas incoming to the unit through 
the line 3 and fitting it is impelled downwardly 
through the tube 9, expeiling any water there 
from, and eScapes from the lower end of Said 
tube to rise through the annular channel defined 
by the conduit 29 about said tube with pulimping 
effect, due to the tube and conduit proportions, 
operable to lift water from the shell charge 
through the Conduit and to spray discinarge froxi 
the conduit upper end With Wetting effect upon 
the line rock charge 28; the bubbling of the 20t 
incoming gas through and With puriping 8ffect 
upon the water column within the conduit 
acting to cool the gas, to release solids extrained 
by the gas to fall to entrapment in the Shell 
lower end, and to commingle the gas with Water 
vapor developed through heating and agitation of 
the pumped column. As will be manifest, the 
line rock charge 24 is kept thoroughly Wetted by 
the pumping action of the inconing gas, the 
excess water present in the chal'ge draining 
through the web 2 to return to the main Water 
body in the shell O lower portion, and the gas 
OutfiOWing from the COnduit 20 Upper eind eX 
pands above said charge 24, with further cool 
ing effect and release of solids, and is constrained 
to penetrate and diffuse through the said charge 
24 for escape from the shell through the Siots 
15; such diffusion of the gas through the wetted 
lime rock charge operating to chemically alter 
and modify the noxious constituents of the gas 
to innocuous form and to further cleanse and 
filter the gas, the Sludge and Condensates inci 
dent to the diffusion stage draining through the 
Web 2 to maintain the charge 24 in an active 
State. The cleansed and neutralized vapors out 
flowing from the shell-O through the slots i5 are 5. 
received. Within the Sleeve f3 below the charge 
25 therewithin and must uprise through the web 
22 and said charge 25, With further filtering and 
diffusing effect, before they may escape to at 
mosphere through the line or nippie 23, thus thor 
Oughly cooling, filtering, and conditioning the 
ultimately discharged gases and eliminating the 
hazards normally inherent in the exhaust gases 
of internal combustion engines. 

Essentially equivalent in function and opera 
tion to the unit hereinabove described, the modi 
fied Construction according to Figures. 2, 3 and 4 
permits of certain refinements and a control not 
available in the simpler form of the unit. In the 
modified construction a drum 25 is formed with a 
centrally-apertured, closed lower end and is closed 
at itS upper end by a renovable, centrally-aper 
tured cover plate 2. Beams 28 fixedly and chord 
ally bridging the drum 25 lower portion support 
a mesh or foraminous Web 29 transversely of the 
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4. 
drum and a conduit 30 fixedly registered with 
the central aperture of the drum lower end clo 
Sure upstands axially within the drum to termina 
tion of its open upper end in spaced relation with 
and beneath the cover plate 27. The lower portion 
of the drum 26 is charged with water and the con 
duit 30 interior is Sealed away fron. Such Water 
charge Save for a by-pass 3, equipped with an ad 
justable valve 32, which connects between the 
conduit lower end and a nipple serving the drum 
at one side of the conduit, whereby to provide 
for delivery of water from the drum charge and 
to the Conduit in an amount and at a rate SuS 
ceptible of regulation. As shown in Figure 4, the 
flow control means of the by-pass 3 may take 
the form of a compressible Section 32 in the by 
pass and a clip or fork 33 engageable with and 
to restrict the passage through said section. 
A tubular skirt 34 fixedly depends from the 

cover plate 2i and to the plane of the Web 28 in 
a diameter less than that of the drum 25 and 
greater than that of the conduit 30, whereby to 
divide the drum interior above Said Web into 
two annular, concentric compartments, each of 
which is charged with broken line rock, or analo 
gous material, to approximately the plane of 
the conduit upper end, and vertically-elongated 
apertures, or notches, 35 interrupt the skirt 3 
lower portion to provide communication between 
said two annular compartments above the web 
29. An input tube 3S registers with and extends 
through the central aperture of the cover piate 2 
and depends axially of the assembly within the 
conduit 36 to terminate in an Open end Spacedly 
adjacent the bypass 3 delivery to said conduit, 
and the exhaust gas line 3 of the associated 
engine serves said tube 36 through a fitting 3: 
carried by the tube upper end above the cover 
plate 2, so that the exhaust gases delivered 
through the line 8 escape from the tube 36 
in the lower end of the conduit 3 and rise within 
the latter with pumping effect on the water Sup 
plied through the by-pass 3 to traverse the wet 
ted line rock charge of the inner of the two annu 
lar compartments, diffuse downwardly there 
through and outwardly thence through the aper 
tures 35, uprise through the lime rock charge of 
the outer of said two annular compartments, and 
escape to atmosphere through a nipple 38 serv 
ing said outer annular compartment through the 
cover plate 27, all with the same gas conditioning 
effect heretofore explained. As is shown in Fig 
lure 2, the nipple 38 may deliver within and axi 
ally of a Venturi tube 39 arranged to induct at 
mospheric air and conmingle the same with and 
to dilution of the discharged gas. 

Internal Combustion engines occasionally op 
erate, particularly in mobile installations, to in 
duce a reduced pressure, or suction efect, in 
their exhaust lines in place of the somewhat ele 
Wated pressure normally characteristic of such 
lines. As operatively associated with gas con 
ditioning apparatus of the type shown in Figures 
1 and 2, the exhaust gas line outlet is normally 
submerged in water, especially when no outflow 
pressure is present, and any reduced pressure ob 
taining in the line would induce inflow of water 
therethrough and to the engine, with damaging 
effect, hence it is expedient to provide a check 
valve 50, of any appropriate type and construc 
tion, to serve the exhaust flow system between 
the engine and exhaust line outlet, conveniently 
at the fittings 7 and 37 of the illustrated or 
ganizations, in an arrangement effective to open 
communication from atmosphere and to the ex 
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haust flow System interior in reaction to a re 
duced pressure condition within the system, 
thereby obviating the possibility of water induc 
tion from the conditioning unit to and through 
Saidi System. 

In the modification according to Figure 5 a 
vertically-deep tank 40 is designed to house a 
Water charge in its lower end and is furnished 
With an exterior overflow lip Ai served through 
a Submerged crifice for the maintenance of a 
constant water charge level within the tank. The 
exhaust gas line serves the tank 40 through a 
tank Wall slightly above the tank water level and 
delivers to a beil 42 opening towards, the surface 
of the tank Water charge, thus to direct the 
incoming gas against and across the said water 
Surface for cooling and release of solids. A mesh 
or foranainous web. 43 traverses the tank 46 in 
terior above the bell 42 and supports a charge of 
line rock, or analogous material, of considerable 
depth through which the gas must diffuse as it 
uprises from the bell and to exhaust through a 
line or nipple 44 centrally intersecting the tank 
upper end closure, Said lime rock charge being 
Wetted for its desired functioning by means of 
Water inflow, from any Suitable source or supply, 
through a valved line 45 discharging through 
the tank upper end closure, conveniently to and 
acroSS a deflector 46 operable to spread and dis 
tribute the infoW, and to the upper surface of 
the line rock charge within the tank. Mani 
festly, in a fixed installation where a continuous 
SUpply floW of Water is availabie there is no og 
casion for repetitious use of the water charge to 
accomplish the functions of the conditioning 
cycle, and hence no necessity exists for circu 
lating and recirculating the water charge over 
and through the line rock charge in the manner 
and by the means characterizing the construc 
tions previously described. 

internal combustion exhaust gases are con 
Sistently characterized by the presence of alde 
hydes which oxidize to yield acids and are hence 
lachyrogenic and irritant, and an accordingly 
important function of the lime rock charges of 
the improved conditioning apparatus is to es 
tablish and maintain a condition of hydrogen 
ion concentration in the Water and vapors 
through Which the gas Outflow is entrained Such 
as Will effect absorption and modification of the Ë 
aldehydes to nullification of their customary irri 
tant properties. It is naturally manifest that 
circulation of the Water charge over and through 
the line rock acts to elevate the pH value of 
the Solution, and it has been established that 
a pH value of 4.0 is the lowest with which the 
solution may effectively modify the aldehydes to 
Suitably condition the gases for discharge, hence 
the quantity and condition of the lime rock 
charges Subject to Wetting within the condi 
tioning apparatus is a significant feature of 
the invention and is to be so adjusted and con 
trolled as to maintain a solution pH value mot 
less than 4.0 when the apparatus is operating. 
Since changes, variations, and modifications in 

the forn, construction, and arrangement of the 
elements shown and described mya, be had with 
out departing from the spirit of my invention, I 
wish to be understood as being limited solely 
by the scope of the appended claims, rather 
than by any details of the illustrative showing 
and foregoing description. 
I claim as my invention 
1. An exhaust gas conditioner comprising a 

housing, a foraminous baffle transversely and 
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6 
horizontally. Within said housing adapted to sup 
port a charge of broken lime rock Within the 
housing upper portion, a water charge in the 
housing lower portion, an outlet to atmosphere 
from the upper end of the housing, a conduit 
centrally and perpendicularly through said baffle 
with its lower end well below said baffle and its 
upper end Opening Spacedly adjacent the hous 
ing upper end, an exhaust gas inlet sealed 
through Said housing in a disposition axially of 
and Spacedly within Said conduit to termination 
in an open delivery end adjacent the lower end 
of the latter, whereby gas inflow operates to ele 
vate water through said conduit about the inlet 
for ejection thence against the housing upper end, 
and a skirt Spacedly about the conduit upper end 
depending from closed engagement with the 
housing upper end to flow-accommodating proX 
imity with said baffle, whereby to direct flow of 
the exhaust gas downwardly through the Zone 
confined by Said skirt and thence OutWardly and 
upWardly in its transit from the conduit upper 
end to and for escape through Said outlet. 

2. The organization according to claim 1, 
Wherein said exhaust gas inlet is equipped With 
a check Valve adapted to open the inlet to at 
InoSpineric air in reaction to pressures less than 
atmospherict obtaining there within, whereby to in 
hibit induction of Water from the housing and 
through Said inlet. 

3. The Organization according to claim 1, 
wherein the conduit lower end is spaced from 
and above the housing lower end to open inward 
ly adjacent thereto and the exhaust gas inlet 
delivers in upwardly-spaced relation with said 
conduit lower end. 

4. The Organization according to claim 1, 
Wherein the conduit lower end closes against the 
housing lower end out of direct communication 
With the housing lower portion interior, a by-pass 
operatively connects the conduit lower end with 
the housing lower portion interior through the 
housing lower end, and a valve is included in said 
by-pass for regulation of fioW therethrough. 

5. The Organization according to claim 1, 
Wherein the housing Walls are vertically slotted 
across the plane of the foraminous baffle, a sleeve 
Spacedly Surrounds the housing upper portion 
in closing engagement at its lower end with the 
housing walls below the slotted wall area, and at 
its upper end With the housing top closure, an 
annular foraminous baffle adapted to support a 
line rock charge bridges the space between said 
sleeve and the adjacent housing walls, and the 
Outlet to atmosphere opens from the space en 
closed by Said sleeve. 

6. The organization according to claim 1, 
Wherein the housing exterior walls are Smoothly 
continuous and imperforate, the skirt depends to 
the plane of the foraminous baffle and divides the 
lime rock charge Supported by said baffle into in 
ner and Outer, concentric Zones, the lower end 
of the skirt is upwardly notched to accommodate 
gas flow from the inner and to the outer of the 
ZOnes thereby defined, and the outlet to atmos 
phere Opens from the Outer of Said Zones. 

7. In an exhaust gas conditioner having a closed 
housing, an outlet to atmosphere at one side of 
the housing upper end, and an exhaust gas inlet 
to Said housing, means for cooling, washing, and 
purifying exhaust gas input in reaction to its in 
flow to and circulation within said housing, said 
means Comprising a foraminous baffle horizon 
tally and transversely dividing said housing into 
an upper portion adapted to house a charge of 
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broken lime rock and a lower portion adapted 
to contain water, a conduit vertically through 
Said bafile With its open upper end Spacedly adja 
cent the housing upper end, an extension of said 
gas inlet spacedly within and axially of said con 
duit to disposition of its delivery rend upwardly 
adjacent the conduit lower end, whereby to direct 
the gas inflow for uprise through said -conduit 
With pumping effection water therein, a skirt fix 
edly depending from the housing upper end 
Spacedly about the upper end of said conduit 
above Said baffle and between said conduit and 
outlet to atmosphere, and flow openings through 
the skirt lower margin. 

... in an exhaust gas conditioner having a 
closed housing, an outiet to atmosphere at one 
Side of the housing upper end, and an exhaust 
gas inlet to Said housing, means for cooling, wash 
ing, and purifying exhaust gas input in reaction 
to its inflow to and circulation within said hous 
ing, Said means comprising a foraminous baffle 
horizontally and transversely dividing said hous 
ing into an upper portion adapted to house a 
charge of broken lime rock and a lower portion 
adapted to contain Water, a conduit vertically 
through Said baffle with its open upper end 
Spacedly adjacent the housing upper end and its 
open lower end Spacedly adjacent the housing 
lower end, whereby to establish flow communica 
tion between the housing lower portion and the 
lower interior of the conduit, an extension of 
said gas inlet depending spacedly within and 
axially of Said conduit to disposition of its de 
livery end upwardly adjacent the conduit lower 
end, whereby to direct the gas inflow for uprise 
through Said conduit exteriorly about said exten 
Sion with pumping effect on a proportioned vol 
une of water within and determined by the spac 
ing between Said conduit and extension, and a 
skirt fixedly depending from the housing upper 
end Spacedly about the upper-end of said conduit 
between Said conduit and the outlet to atmos 
phere for deflection of gas flow toward said baffle 
and outwardly beneath said skirt prior to escape 
through said outlet. 
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9. In an exhaust gas conditioner having a closed 

housing, an outlet to atmosphere at One side of 
the housing upper end, and an exhaust gas inlet 
to Said housing, means for cooling, Washing and 
purifying exhaust gas input in reaction to its 
inflow to and circulation within Said housing, 
Said means comprising a foraminous baffle hori 
ZOntally and transversely dividing said housing 
into an upper portion adapted to house a charge 
of broken line rock and a lower portion adapted 
to contain Water, a conduit vertically through 
said bafile With its open upper end spacedly adja 
cent the housing upper end and its lower end 
closing against the housing lower end, a by-pass 
operatively connecting as a flow passage between 
the conduit lower end and the housing lower 
portion interior, valve means in and adjustable 
to meter flow through said by-pass, an extension 
Of Said gas inlet depending spacedly Within and 
axially of Said conduit to disposition of its de 
livery end spacedly adjacent the conduit lower 
end, whereby to direct the gas inflow for uprise 
through Said conduit exteriorly about said ex 
tension with pumping effect on water within said 

5 conduit, and a skirt fixedly depending from the 
housing upper end Spacedly about the upper end 
of Said conduit between Said conduit and the out 
let to atmosphere for deflection of gas flow toward 
Said baffle and outwardly beneath said skirt, prior 
to escape through said outlet. 
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