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by James W. Allen, administrator, North Hollywood, 
Calif., assignor to Walhamlin, Inc. 

Filed Mar. 24, 1969, Ser. No. 812,554 
Int. Cl. F0111 3/02; F02b 75/10 
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ABSTRACT OF THE DISCLOSURE 

An auto exhaust treating means for removing un 
burned hydrocarbons from exhaust gases and prevent their 
being introduced into the atmosphere, which means col 
lects solid matter carried by exhaust gases and holds it in 
the presence of high temperature, burning gases for in 
cineration thereof, arrests combustion of gases; effects 
subsequent cooling of gases and condensation and pre 
cipitation of certain of the unburned hydrocarbons car 
ried thereby; and separates the condensates and precipi 
tates from the gases and collects them for subsequent dis 
posal. 

This invention relates to means or apparatus for han 
dling exhaust gases issuing from an internal combustion 
engine of an automobile or the like. 

In recent years many attempts have been made to 
handle and treat auto exhaust so as to remove, as much 
as possible, certain unburned hydrocarbons which con 
taminate the atmosphere and create what is commonly re 
ferred to as smog. 
The prior art, in attempting to bring about the desired 

end, has employed afterburners, which burners are in 
tended to materially increase the temperature of the ex 
haust gases and to burn the previously unburned hydro— 
carbons. 

Decedent found that while afterburners work to a cer 
tain extent, they do not burn su?icient amounts of the 
materials sought to be eliminated, but simply expand 
them further, by virtue of the heat generated, thereby 
making them less dense and more susceptible to being 
absorbed in and carried by the atmosphere. 

Other attempts to solve the problem here concerned 
with have involved centrifugal separators, and the like. 
Such separators have proven to be of limited success, 
since many of the hydrocarbons are in gaseous form and 
are so light and rati?ed that adequate separation by centrif 
ugal force, or the like, is impossible. 

Still other attempts to solve the problem have included 
passing the exhaust through ?lter pack handling devices. 
While such means have proved to be satisfactory for 
limited periods of time, they are economically impracti 
cal, as they require repeated and continual maintenance 
and replacement of the ?lter packs. 
An object of the invention is to provide a novel, highly 

effective and dependable means for separating certain un 
desirable hydrocarbons from the exhaust gases of auto 
mobiles, which hydrocarbons would otherwise enter the 
atmosphere and contribute to the contamination thereof. 
Another object of the invention is to provide a novel 

piece of equipment of the character referred to which 
reduces certain of the gaseous hydrocarbons in auto ex 
haust to a liquid or solid state, in which state they are 
not readily absorbed or carried by the atmosphere. 

It is an object of the invention to provide a piece of 
equipment of the character referred to which is easy and 
economical to manufacture and easily and conveniently 
engaged in a standard automobile exhaust system, as by 
substituting it for a conventional auto exhaust mu?ier. 
Another object of the invention is to ?rst arrest all 
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?ame in the exhaust gases, reduce its velocity and back 
pressure, and then cool the gases so as to cause condensa 
tion and precipitation of certain of the undesirable gases, 
and then collect said condensates and precipitates for 
subsequent disposal. 
The various objects and features of the invention will 

be fully understood from the following detailed descrip 
tion of typical preferred forms and applications of the 
invention, throughout which description reference is made 
to the accompanying drawings, in which: 
FIG. 1 is a side view of an automobile showing the 

invention related thereto; 
FIG. 2 is a sectional view taken as indicated by line 

2—2 on FIG. 1; 
FIG. 3 is a sectional view taken as indicated by line 

3-—3 on FIG. 1; A 
FIG. 4 is a sectional view taken as indicated by line 

4-—4 on FIG. 2; 
FIG. 5 is a sectional view taken as indicated by line 

5—5 on FIG. 3; and 
FIG. ‘6 is an elevational view of a modi?ed form of 

the invention. 
The structure provided by the present invention is 

adapted to be engaged with and to extend between the 
header pipe 10 and the tail pipe 11 of an ordinary or 
conventional exhaust system of an automobile. 
The structure includes, generally, a primary arresting 

unit or chamber B and a secondary condensing unit C. 
The unit or chamber B includes an elongate tubular 

body 12 having front and rear ends 13 and 14 and a 
plurality of longitudinally spaced screens 15. The front 
end 13 of the body is provided with a central longitudinal 
ly outwardly extending coupler tube 16 adapted to slida 
bly receive the rear end of the header pipe 10‘ of the 
auto exhaust ‘system and is shown held in tight clamped 
engagement with the header pipe by means of a suitable 
screw actuated clamp ring 17. The rear end 14 of the 
body is provided with a central longitudinally outward 
ly extending coupler tube 18 adapted to slidably engage 
about the forward end of a coupler tube on the unit C 
or a tubular duct 19 extending between the units B and 
C, as circumstances require. The duct is shown secured 
to the tube 18 by means of a suitable screw-actuated 
clamp ring 20'. 
The screens 15 can vary widely in form, that is, 

they can be established of Woven metal fabric or can 
‘be established from perforated sheet metal stock, as 
circumstances require or as is desired. The screens 15 
are simple disc-shaped members arranged in longitudinal 
spaced relationship in the body 12 to extend transversely 
thereof. In the preferred carrying out of the invention, 
and as illustrated in the drawings, the screens 15 are 
held in ?xed relationship in the body by means of zig 
zagged or corrugated annular spacer sleeves 21 slidably 
engaged in the interior of the body. 

In operation, the screens 15 in the unit B serve, ?rst, 
to arrest ?ames in the exhaust gases, second, to catch 
solid matter in the exhaust and retain it until it burns 
out or cools, and, third, to absorb, heat and conduct it 
to the body and the spacer sleeves from which it radiates. 
The corrugated spacer ‘sleeves 21 serve as heat sinks, 

that is, they ‘serve to absorb heat from the exhaust and 
conduct it to the body for subsequent radiation and dis 
posal. 

In addition to the above, the unit B serves to allow the 
gases to expand, causing cooling thereof. 
The condensing unit C includes an elongate tubular 

body 25 having front and rear ends 26 and 27, front and 
rear partitions 28 and 29 de?ning a front inlet chamber 
X, a central heat transfer chamber Y and a rear dis 
charge chamber Z. 
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The front end 26 of the body 25 is provided with a 
central longitudinally, outwardly extending coupler tube 
31 adapted to slidably receive the rear end of the duct 
'19, or the rear coupling tube 18 of the unit B, and is 
shown secured to the duct 19 or the tube 18 by means 
of a suitable screw-actuated clamp ring 32. The rear 
end 27 of the body 25 is provided with a central longi 
tudinally outwardly extending coupler tube 33 adapted to 
sildably engage in the forward end of the tail pipe 11 
of the auto exhaust system and is shown secured in place 
therein by means of a screw actauated clamp ring 34 
engaged about the tail pipe. 
The partitions 28 and 29 are alike and are provided 

with a plurality of registering or axially aligned open 
ings 35 and 36' to cooperatively receive the front and 
rear ends of a plurality of longitudinally extending ?ow 
tubes 37, which tubes extend freely through the central 
heat transfer chamber Y. 
The walls of the body about the front and rear cham 

bers X and Z are imperforate, while the portion of the 
body about and de?ning the central chamber Y is pro 
vided with a plurality of longitudinally spaced, circum 
ferentially extending slot-like apertures 38. The apparatus 
38 at the forward half of the chamber Y are provided 
with forwardly and radially outwardly inclined air scoops 
40, while the apertures 38 at the rear half of the cham 
ber Y are provided with rearwardly and radially out 
wardly inclined vanes 41. 
The rear or discharge chamber Z is provided with a 

baffle 42, spaced between the partition 29 and the rear 
end 27 and extending transversely of the chamber. The 
ba?ie 42 is provided with a plurality of apertures 43, 
which apertures are staggered with respect to and out 
are provided with forwardly projecting annular ?anges 
about their peripheries, which ?anges serve to prevent 
matter deposited on and ?owing across the forward sur 
face of the ba?ie from ?owing through the apertures 
into the rear portion of the chamber Z, and thence out 
through the tail pipe 11 communicating therewith. 
The lower side of the body, at the forward end of the 

chamber Z, and forward of the ba?le 42, is provided with 
one or more drain openings 45, which openings com 
municate with a catch basin ‘46 ?xed to the exterior of 
the body and into which precipitates and/ or condensates 
can ?ow. _ 
The catch basin 46 is provided with a bleed valve 47, 

which valve can be opened to allow the material gathered 
in the basin to be discharged. 
The basin is provided so that the condensates, and the 

like, do not remain in the chamber Z where they would 
be subject to being picked up by the turbulent exhaust 
gases ?owing therethrough and carried out through the 
tail pipe 11. 

In practice, the accumulated cross-sectional area of the 
flow tubes 37 is considerably greater than the cross-sec 
tional area of the header and tail pipes 10 and 11 of the 
auto exhaust system, so that no back pressure is created, 
so that the gases are allowed to expand and cool, and 
so that the velocity of the gases is materially reduced as 
they travel through the ?ow tubes. 

In operation, and 'when the vehicle with ‘which the 
structure is related, is traveling forwardly, cooling air is 
directed and urged through the aperture 38 into the for 
‘ward end of the chamber Y by the scoops 40, and is 
drawn from the rear end of the chamber Y through the 
apertures 38 therein by the action of the air at the ex 
terior of the construction ?owing rearwardly by the vanes 
41. Further, incoming air at the forward end of the cham 
ber Y urges the air in the chamber rearwardly therein 
and out through the ports 38 at the rear portion of the 

chamber. 
It will be apparent that when the construction provided 

is in operation, the ?ame-free and pre-cooled exhaust 
gases issuing from the unit B enters the chamber X of 
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the unit C, where it expands, cools, and slows down. The 
gases then flow slowly from the chamber X through the 
flow tubes 37 extending through the heat exchange cham 
ber Y, -which tubes are cooled by the air ?owing through 
the chamber Y, thereby resulting in a heat exchange be 
tween the air in the chamber and the gases in the tubes, 
cooling the gases and resulting in condensation and pre 
cipitation thereof. The condensates and/or precipitates 
are carried through the tubes 37 and discharged into the 
chamber Z, where they impinge upon the baffle 42 adja 
cent the ports 43 therein. These materials drop or flow 
downwardly across the forward face of the ba?le and into 
the lower portion of the chamber Z, and thence into the 
basin 46, through the port 45, for subsequent disposal. 

The remainder of the exhaust gases flow through the 
ports 43 into the baf?e and into the rear portion of the 
chamber Z, and thence outwardly through the tube 33 
and the tail pipe 11. 

In the form of the invention illustrated in FIG. 6 of 
the drawings, the units B and C are formed integrally 
with each other, there being a single elongate tubular 
body 50 having a forward portion 51 establishing the unit 
or chamber B’ and a rear portion 52 establishing the unit 
C’ or chambers Y’ and Z’. 

In this form of the invention, the partition 28' with 
which the forward ends of the tubes 37' are related, 
establishes the rear end of the chamber B’. 

With this construction, it will be apparent that the ele 
ments and/ or parts 14, 18, 19 and 20, or the unit B, and 
the elements and/ or parts 26, 31 and 32, and the chamber 
X, or the unit C, are eliminated. 

Further, with this second form of the invention, and 
elimination of the above-noted parts and/or portions, the 
exhaust gases are not choked down and the velocity and 
resulting pressure and temperature of the gases is not in 
creased as it travels from the chamber B into and through 
the chamber Y, as in the ?rst form of the invention, 
where it is conducted through the duct 19. 
The above-noted advantage afforded by the second 

form of the invention is signi?cant and, in practice, where 
space permits, it is preferred that this second form of the 
invention lbe employed. 
Having described only typical preferred forms and 

applications of the invention, it is to be understood that 
the spirit of the invention is not limited or restricted to 
the speci?c details herein set forth, but extends to and 
includes any variations or modi?cations that may appear 
to those skilled in the art. 
What is claimed is: 
1. An apparatus for removing unburned hydrocarbons 

from the exhaust gases of automobile internal combus 
tion engines comprising, a ?rst elongate chamber with 
front and rear ends, the front end of said ?rst chamber 
connected with and receiving exhaust gases issuing from 
an internal combustion engine, longitudinally spaced 
transverse screens in said ?rst chamber to catch and col 
lect solids carried by the gases, said screens serving as 
heat sinks and as ?ame arrestors whereby solids collected 
thereby are incinerated and the burning gases within the 
?rst chamber are extinguished, a second elongate chamber 
with front and rear ends, means establishing communica 
tion between the rear end of the ?rst chamber and the 
front end of the second chamber, a pair of axially spaced 
partitions in and extending across the second chamber, 
a plurality of axially extending exhaust gas conducting 
condensing tubes extending through and between the par 
titions and means to conduct cooling air into and out of 
the second chamber between the partitions therein and 
about the condensing tubes, a ba?le in the second cham 
ber rearward of the rearmost partition and having aper 
tures therein in misalignment with the rear ends of the 
condensing tubes, a downwardly opening drain opening 
in the second chamber between the baffle and the rear 
most partition, a catch basin below said second chamber 
and communicating wtih the drain opening and an ex 
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haust pipe connected with the rear end of the second 
chamber. 

2. The apparatus set forth in claim 1 wherein the ?rst 
chamber is de?ned by a canister having a cylindrical side 
wall and front and rear end walls, said front end wall 
having an opening connected with a header pipe extend 
ing from the engine, said rear wall having an opening 
connected with a flow tube, said second chamber being 
established by a canister having a cylindrical side wall 
and front and rear end walls, said front wall having an 
opening connected with said flow tube and said rear wall 
connected with the exhaust pipe. 

3. An aparatus as set forth in claim 2 wherein said 
?rst chamber has axially spaced sleeves corrugated in 
cross-section with outer portions in heat conducting con 
tact with the side wall of the canister, said screens being 
engaged between and held by the opposing ends of ad 
jacent sleeves. 

4. An apparatus as set forth in claim 1 wherein the 
screens are separated and held by and between axially 
spaced sleeves in the ?rst chamber. 

'5. An apparatus as set forth in claim 1 wherein the 
means conducting air into and out of the second chamber 
includes air conducting openings communicating between 
the interior and exterior of said chamber between the 
partitions. 

6. An apparatus as set forth in claim 1 wherein the 
means conducting air into and out of second chamber 
and about the condensing tube includes axially spaced air 
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conducting openings establishing communication between 
the interior and exterior of the chamber between the par 
titions, forwardly and outwardly disposed air scoops re 
lated to the foremost of the openings and rearwardly and 
outwardly directed air vanes related to the rearmost of 
the openings. ‘ 

7. An apparatus as set forth in claim 1 wherein the 
chambers are de?ned by an elongate canister with front 
and rear ends and a radial wall between said ends de 
?ning the rear end of the ?rst chamber and the front 
end of the second chamber and having an opening there 
in connecting the chambers. 

18. An apparatus as set forth in claim 7 wherein the 
side wall of the canister between the partitions in the 
second chamber has axially and circumferentially spaced 
slot openings to conduct air into and out of the chamber 
between the partitions and about the condensing tubes. 
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