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The present invention relates to a muffler for internal
combustion engines such as in automobiles.

A main object of the invention is to provide a muffler
that, in addition to its mufiiing function, serves to eliminate
or minimize smog-producing substances.

Smog conditions, at least in certain localities, have
reached serious proportions, and a main factor, if not the
greatest factor, in producing such smog conditions are the
products of combustion produced by automobiles.

The gasoline is not perfectly burned in an automobile
and many unburned particles are expelled in the exhaust
from automobiles, which fill the atmosphere to the detri-
ment of those living in the localities concerned.

Another and broad object of the invention is to provide
a muffler which is operative for causing substantially com-
plete combustion of combustible products that are other-
wise unburned and expelled from an internal combustion
engine stich as in an autcmobile.

Heretofore mufflers generally, if not universally, have
been designed for operating cool, with special design for
maximum dissipation of heat therefrom. As contrasted
therewith, the muiller of the present invention is dzsigned
for operating hot, and at such temperatures that com-
bustibie products of the combustion in an internal com-
bustion engine that would otherwise be unburned, are sub-
stantially completely burned in this muffler, and it is there-
fore another and broad object of the invention to provide
a mufiler capable of producing high temperatures therein
for burning such combustible products.

Another and specific gbject of the invention is to provide
a mufiler having an encasing layer of heat insulation for
producing high temperatures therein for burning com-
bustible products expelled from an internal combustion
engine.,

A further object is to provide a mufller of the general
character noted above having a mass of muffling material
therein providing large area surface to the gases flowing
therethrough, and hence providing highly effective mufiling
and burning action.

A further and more specific object is to provide a mui-
fler of the character noted in which the muffling means
is a mass of shredded material, substantially filling the
interior of the mufiler housing and providing virtuaily an
infinite number of mufiling surfaces, whereby the gases
passing through the muffler are heated to extremely high
temperatures, for burning materials that otherwise would
be unburned.

Ancther object is to provide a mufiler of the foregoing
character having novel consiruction including a cartridge
removable and replaceable as a package and thereby facil-
itating removal and replacement of the muffling material.

A ostill further object is to provide a muitler of the
foregoing character inciuding a housing of rust-proof ma-
terial whereby to prevent corresion thereof which may
otherwise occur due to the extremely high temperatures
encountered.

Still another object is to provide a muffler including re-
movable and replaceable end pieces whereby by utilizing
end pieces of different sizes, tail pipes of different sizes
can be accommodated by merely utilizing selected end
pieces to adapt the muffler to the particular automoebile.

Other objects and advantages of the invention will ap-

car from the following detailed description taken in
conjunction with the accompanying drawings in which:

FIGURE 1 is an axial sectional view of a muffler made
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according to the invention;

FIG. 2 is an end view of the mufiler of FIGURE 1;

FIG. 3 is an elevational view of the cartridge of the
muffler of FIGURE 1, removed from the housing;

FIG. 4 is an end view cf the cartridge of FIG. 3;

FiG. 5 is a view of the perforated confining plate used
in the cartridge;

FIG. 6 is a view of the inner side of one of the end
pieces of the muffler; and

FIG. 7 is an clevational view of the completed muffler,
indicating different sizes of end pieces adaptable thereto,

Referring now in detail to the drawings, a muffler made
according to the present invention is shown in its entirety
in FIGURE 1 which is an axial sectional view through
the complete muffier. The muffler 12 includes & housing
indicated in its entirety at 14, a cartridge 16 also shown
in FIG. 3, and a securing means 18§ securing the detach-
able parts of the housing together and confining the car-
tridge in the housing.

The housing 14 includes a wall element 15 which pref-
erably is of uniform cylindrical construction, and end
pieces 26 which are identical in construction and a de-
scription of one will serve for both. The housing, in-
cluding the cylindrical wall element 15 and the end pieces
2@ are of non-corrosive, non-rust material such as alu-
minum, to withstand the rusting inclinations of the mois-
ture passing through the muffier, and other corroding
agents. The zluminum material also is capable of with-
standing the relatively higher temperatures encountered
in the muffler of the present inventicn as referred to
hereinbelow.

Fach end piece 28 includes an annular disc element 22
and a tubular extension 24 defining a passage 26 there-
through. 'The inner surface of the tubular element 24 is
preferably tapered for aiding in securing the parts of the
muffier together by a securing means 18 through the
medinm of anchor elements 28 described hereinbelow.
The annvlar element 22 is provided with an inner rib
3§ and an outer rib 37, on ifs inner surface and extending
toward the interior of the mufiler in the assembly of the
parts, for cooperation in confining the cartridge and the
contents thereef in the muffler. The ouvter rib 32 is
spaced inwardly from the marginal edge of the annular
element 22 for telescoping into the cylindrical wall ele-
ment 15 and frictional engagement therewith, the parts
being of identical outer diameter to provide a flush ex-
terior cylindrical surface.

The cartridge 16 basically is in the form of a cylinder
having ends that are, for the most part, open, but with
shoulder areas for use in confining the muffling material
therein as described hereinbelow.
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The cartridge 1% contains a muffling material ir
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this muffling material being in the form of a shredded ma-
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of such immense number and such irregular shapes
hey present an infaite number of surfaces to the
gases passing through the muffler, causing a highly effec-
tive muflling action. Furthermore, becanse of their ir-
regular shapes, and their relatively high rigidity, they
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5. These end plates are provided

ritures 43 of suitable size and num-
ber to enable to gases to readily pass therethrough, but
ieaving sufficient strength in the pletes to withstand the
pressures invoived. These perforations may be placed
random or in any desired arrangement. A central
rture 58 may be provided of larger size to receive the
ring means 18. The plates 44 as will be noted in
5 are of truncated disc form having circular edges
efining a transverse dimension nearly equal to the
diameter of the cylindrical wall element 34, and
parallel straight side edges 54 defining a transverse dimen-
sion slightly less than the inner diameter of the bead
46. This shape of the plates enables the plates to be
inserted through the opening defined by the beads 48 and
after fuil inseration into the housing of the cartridge, to
enable the long dimension portions to engage under the
shoulder 42.

As noted above, the muffler of this invention is de-
signed for operating hot so as to eliminate or minimize,
through the medium of combustion, undesired but com-
bustible products in the gases passing through the muffler.
Accordingly, the cartridge is provided with a layer of
heat insulation, this laver being indicated at 56 and form-
ing the cutermost element of the cartridge. This insula-
tion 56 is preferably in the form of fiber glass and may
be matied or compacted to provide firm construction to
retain the maffler housing and cartridge housing, spaced
in diametrical directions while still retaining the desired
insulating qualities. Preferably this insulation material
is applied to the wall element 34 for normal non-remov-
abilily and may be so confined by suiteble means such as
strips of adhesive tape 53, The cartridge with the insula-

material thereon forms a relatively rigid and unitary
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construction well adapted for bodily insertion into and re-
moval from the mufiler housing.

The anchor elements 78 may be of any suitable con-
struction and preferably are made up of two individual
strips 69 fitted flat together and having semi-cylindrical
central portions 62 with the concave sides facing each
other and secured together by means such as rivets 64.
ni-cyiindrical portions 62 define tubuler elements
ceiving the rod. The rod is provided with a head
and a nut for locking against the anchor pieces 28 for
securing the parts of the muffier together. These anchor
picces 28 have inclined end surfaces for engaging the
tapered inner surfaces of the tubular elements 24 for pro-
ducing a wedging action with those surfaces, in response
to tightening of the rod 18. The flat configuration of the
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in the region of 460° F. or
to be highly effective for producing the combustion ef-
fects referred to.  The insulation material 56, while caus-
ing the interior of the mufller to run hot, minimizes the
transmisison of heat to the outer wall element 15 and
this fact, together with the passage of air over the cuter
surface of the mufller, retains the wall element 15 rela-
tively cool.

The end pieces 28 being detachable from the remain-
der of the muffler enable replacement of other and sub-
stitute end pieces of various sizes and shapes, enabling
adaptation of a single muffler to any of various sizes of
antomobiles or trucks.

In FIG. 7 is shown a muffler in full lines having end
pieces 20 of a predetermined size to which are attached
tail pieces 64. If desired, these end pieces may be re-
placed by small end pieces 6, or larger end pieces 68,
and since all other parts of the muffler may remain the
same, a single muffler may be easily adapted to any of
various sizes of automobiles or trucks.

In the event that the interior of the muffler should se-
riously deteriorate over a period of time due to the rela-
tively high temperatures involved, the construction en-
ables quick and easy replacement of the cartridge 16.
By removing one or both of the end pieces, the cartridge
may be removed and a new and complete cartridge in-
serted in replacement thereof. Replacing the end pieces
and locking the parts together requires only a relatively
short period of time.

While I have herein shown a preferred embodiment of
the invention, it will be understood that changes may be
made therein within the scope of the appended claims.

T claim:

1. A muffler of the character disclosed comprising a
housing of rust-proof material including a tubular wall
clement and end members removably secured thereto,
said end members having openings for passage there-
through of gases passing through the housing, and a self-
contained, unitary cartridge removably contained in said
housing including a tubular rigid member having open
ends, a mass of shredded material in said tubular mem-
ber presenting an infinite number of surfaces for mufiling
gases passing through the muffler, perforated end plates
in said tubular member confining the mass of material
therein, and a tubular layer of high heat insulation mate-
rial encircling said tubular member, said cartridge being
insertable into and removable from said tubular wall ele-
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ment of the housing, and the muffler also including secur-
ing means passing, through the cartridge and thus the
interior of the housing, and passing at least partially into
the openings in the end members, engaging the end mem-
bers for removably securing the end members and tubular
wall element together in a rigid assembly forming the
housing and confining the cartridge therein.

2. The muffler set out in claim 1 in which the tubular
member of the cartridge has a radially inturned bead at
each end forming an annular shoulder, and each per-
forated end plate has relatively long and short mutually
transverse dimensions, the shorter dimension enabling
the end plate to be passed through the bead, and the
longer dimension enabling end portions of the end plate
to engage said annular shoulder when the end plate is
disposed generally perpendicular to the axis of the car-
tridge.

3. A muffler of the character disclosed comprising a
housing of rust-proof material including a tubular wall
element and end members removably secured thereto,
said end members having openings for passage there-
through of gases passing through the housing, and a sel{-
contained cartridge in said housing including a tubular
rigid member having open ends, a mass of shredded mate-
rial in said tubular member presenting an infinite num-
ber of surfaces for muffling gases passing through the
muffler, perforated end plates in said tubular member
confining the mass of material therein, and a tubular
layer of high heat insulation material encircling said
tubular member, said cartridge being insertable into and
removable from said tubular wall element of the housing,
and the muffler also including securing means passing
through the cartridge and thus the interior of the housing,
and passing at least partially into the openings in the end
members, engaging the end members for removably se-
curing the end members and tubular wall element to-
gether in a rigid assembly forming the housing and con-
fining the cartridge therein, said end means having tubu-
lar extensions forming said openings therein, the inner
surface of said tubular extensions being tapered inwardly,
and the securing means including a rod extending through
the muffler and anchoring members wedged in said tu-
bular extensions through which the rod projects, and
removable securing means on the ends of said rod out-
wardly of said anchoring members.

4. A muffler for silencing and completing combustion
of gaseous waste products expelled from an internal com-
bustion engine comprising a rustproof housing including
a tubular wall element and end members detachably se-
cured thereto, said end members each being perforate
to admit and discharge the gaseous waste products ex-
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pelled from said internal combustion engine, a tubular
elongated cartridge located within said housing and slid-
ably insertable thereinto and removable therefrom
through which said gases pass, a tubular sleeve of heat-
resistant insulating material surrounding said cartridge
and disposed between said cartridge and said tubular wall
element of said housing for maintaining elevated tem-
peratures within said cartridge, means engageable with
said end members extending through said housing longi-
tudinally of said cartridge and insertable through said
cartridge for removably securing the end members of said
housing to said tubular wall element of said housing and
for locating said cartridge within said housing, said elon-
gated removable cartridge including a tubular cartridge
wall element, muffling means within said tubular car-
tridge wall element including a mass of shredded material
presenting substantially an infinite number of surfaces
for muffling and burning gases passing through the car-
tridge, and means at the ends of the tubular cartridge
wall element for retaining said muffling means there-
within and for admitting and discharging gases introduced
into said muffler, whereby the combustible portions of
gaseous wastes expelled from an internal combustion
engine with which said muffler is associated are burned
and muffled simultaneously.

5. The combination of claim 4 wherein the tubular
sleeve of heat-resistant insulating material is connected
to the elongated cartridge and is removable from and
insertable into the housing with said cartridge.
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