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This invention relates to.an exhaust cleaner for internal
combustion’ engines and refers more particularly to an
exhaust cleaner of engines of motor vehicles having a
catalyst filling;

The purpose of ‘a catalyst in motor vehicles is to effect
a cleaning or subsequent combustion of exhaust gases in
a high' temperature range during changing operational
temperatures. It was found that such catalysts may be
subjected to excessively high temperatures, with the result
that individual parts of the catalyst panel lose their form
and ‘sometimes their effectiveness, either temporarily or
completely.

An object of the present invention is the provision of
an exhaust cleaner which will eliminate the drawbacks of
prior art constructions.

Other " objects of the present invention will become
apparent in the course of the following specification.

In accomplishing the objects of the present invention,
it was found desirable to provide a shunt valve in the
space in front of the catalyst panel or filling. . When the
shunt valve is opened, exhaust gases will flow only in a
smaller amount through the catalyst filling, while the
Temaining part of the exhaust gases fiows through another
section of the muffler and then escapes into the atmos-
phere.

According to a further featire of the present invention,
it js advantageous to operate the shunt valve automatically
depending upon the prevailing temperature. Such con-
struction provides a completely secure and safe automatic
actuation. " It is advantageous for that purpose to provide
a_steel tube having a comparatively large coefficient of
expansion and to connect to one end of this steel tube a
porcelain rod having a’comparatively small coefficient of
expansion. which opens or closes. the shunt valve. For
that purpose, the head of the porcelain rod may be pro-
vided with an annular grocve which is engaged by a lever
which -actuates the shunt valve.  Several chambers can
be filled with. catalysts so as to provide the largest possible
catalytically effective surface.

According to a further feature of the present invention,
several shunt valves can be actuated by means of a single
common shaft.. Furthermore, it is advantageous for the
purpose of providing the exact operation of the tempera-
ture-dependent ‘actuation, to provide :a tipping spring en-
gaging a lever preferably outside of the exhaust cleaner
or muffler in such manner that the shaft actuating the
shunt valves will be pulled or pressed into a closed posi-
tion "or ‘an open position, " This has' the advantage of
eliminating ' noises produced by the shunt valves or the
parts required for their operation. = Furthermore, in order
to eliminate a rattle of the means.actuating the shunt valve
or valves, it is advisable to arrange cup springs in the
groove adjacent the actuating lever.

According to a further embodiment of the present in-
vention, a tube which is filled with a liquid and which
ends in a resilient spiral can serve as a load for the shunt
valve. In order to hold the shunt valve in the closed
position. or the open position, it is possible to provide a
tipping spring at the resilient spiral of the liquid-filled
tube; whereby the ‘tipping spring supports the resilient
spiral in-its closing position: ~ Finally, according to an-
other feature of the present. invention, it is possible to
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shape the valve covers of the shunt valves in the form of
a trapezoid so as‘to provide a most advantageous cross-
sectional opening.

The invention will appear more clearly from the follow-
ing detailed description when taken in connection with
the accompanying drawings showing by way of example
only, preferred embodiments of the inventive idea.

In the drawings:

FIGURE 1 is a longitudinal section through an exhaust
cleaner constituting the subject of the present invention,
some parts being shown in side view.

FIGURE 2 is an end view showing a plurality of shunt
valves.

TIGURE 3 is a partial side view of the apparatus shown
in FIGURE ‘1 on an enlarged scale, some’ parts’ being
shown in section.

FIGURE 4 is a partial longitudinal section through
another embodiment of the- inventive idea, 'some’ parts
being shown in side elevation. ‘

‘The apparatus shown in FIGURES 1,°2 and 3 includes
a muffler 1 and an exhaust cleaner 2 located within the
muffier. The interior of the exhaust cleaner 2 is sepa-
rated by ‘a perforated wall 61 into two inner. spaces,
namely, a space filled with a catalyst panel or filling 3

5 and a chamber 6 which receives exhaust gases flowing

through an inflow conduit 5 connected with the exhaust
cleaner 2. The exhaust cleaner 2 has an outer per-
forated wall 31 through which communication is pro-
vided between the space filled with the catalyst panel 3
and a space 7 which encloses the exhaust cleanér 2 and
which constitutes the interior of the muffler 1. A shunt
valve 4 is carried by the exhaust cleaner 2. The shunt
valve 4 which is operated auntomatically dependent upon
the prevailing temperature, may provide direct communi-
cation between ithe chambeér 6 and the space 7, thereby
bypassing the catalyst panel 3.  The muffer 1 is provided
with an outflow pipe or conduit 8.

In operation, the exhaust gases flow ont of the pipe 5
into the chamber 6; they flow around and through' the
catalyst filling 3 and pass into the chamber 7 located
between the onter walls of the exhaust cleaner 2 and the
inner walls of the muffler 1. From.the chamber 7, the
exhaust. gases flow through a pipe or conduit*8 into the
atmosphere or pass through further sound deadening
devices of the muffler which are not shown in the drawing.

The automatic temperature-dependent. operation. of the
shunt valve 4 is provided by means of a steel tube 10
which is slidably mounted and’ which has a large coeffi-
cient ‘of expansion. The steel tibe 16 has an end @ to
which is attached a porcelain rod 11 having a small co-
efficient of expansion. 'The other free end of the por-
celain rod 11 has a head 12 carrying setting nut-13 and
provided with an annular groove 14.  The groove 14 re-
ceives one end of a lever 15 connected with and actuating
the valve 4. It is apparent that the porcelain rod 11 ex-
tends through an opening provided in the lever 15." The
head 12 is threaded so as to carry the nut 13 which may
be used to adjust the effective length of the groove 14,
A cup spring 21 is located on the other side of the lever
15, namely, between the lever 15 and a ring'21a carried
by the porcelain rod 13, When the apparatus is in its cold
state, the cup spring 21 engages with one end the lever 15
and with its other end the ring 21a of the porcelain
rod 11, thus maintaining closed the valve 4. As shown in
FIGURE 2, there are ‘several shunt valves 4, 4, etc.,,
which are located one next to the other and which are
actuated by a single lever 15 carried by the head 12 of
the porcelain rod 11 and firmly connected with.a single
shaft 16 which is common to all the shunt valves.

As shown in FIGURE 3, a lever 17 is connected to one
end of the shaft 16. : The lever is mounted upon a pin 18
which also carries a: hooked end of a coiled spring 19,
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_The other end of the spring 19 is attached to a Pin 28.

In the position of the lever 17 shown in full lines in
FIGURE 3, the shunt valves 4, 4" are closed. In thgt
case, an imaginary line comnecting the center of the pin
18 with the center of the pin 20 serving as a carrier for
the spring 19, will be located to the right of the center of
the shaft 16, looking in the direction of FIGURE 3.
Therefore, in that case, the tipping spring .19 yv@ch is
subjected to traciion, has the tendency of maintaining the
shunt valves 4, 4’ in the closed position.

The operation of this device is as follows: )

If the catalyst filling 3 is heated beyond the oper.atwnal
temperature, the steel tube 19 will expand ai.*.d 1t_s end
6 will be shifted to the right (Jooking in the direction of
FIG. 1). Since the porcelain red 11 does not expa_nd for
all practical purposes, the end 9 of the tube 18 will p11111
the porecelain rod 1% to the right to the extent of the
expansion of the tube 8. This movement will swing
the lever 15, thereby opening the valves 4 and 4. Then
the exhaust gases will be able to flow directly from the
chamber 6 into the space 7 without passing through the
catalyst filling 3.

It yis appa%ent that when the steel tube 18 cools, a
movement in the opposite direction takes place and the
valves 4 and 4’ close. ] )

When the steel tube expands due to an increase in tem-
perature, then the porcelain rod will be moved and su}c:s
the porcelain rod 11 is connected with the lever 15 which
is connected with the shaft 1§, this movement of the
porcelain rod 11 will cause the lever 15 to turn the
shaft 16 counterclockwise, looking in the direction of
FIGURE 3. As the resuit of this movement of the §haft
16, its center will reach the above described @mag}nary
line and will move somewhat to the left of this imaginary
line (again looking in the direction of FIGURE 3): The.n
the tipping of the spring 19 will begin and the spring will
have a tendency to open the shunt valves 4, 4" 50 that
thereafter, depending upon the groove 14,. the shunt
valves 4, 4’ will be completely open. It is apparent
that the time of the opering of the valve 4 depends upon
the effective length of the groove 14. Wh.en the groove
14 is small, a comparatively small increase in temgerature
will suffice to expand the steel tube 10 so that the lever
15 will be engaged by the nut 13 and will open t.he va;lve
4. If the groove 14 is made larger by manipulating
the nut 13, the catalyst filling and thus the tube M' must
be heated to a greater extent before the le"/er 15 is en-
gaged by the nut 13, Then the valve 4 will open at a
higher temperature.

The tipping spring 19 is advantageously locatefl out-
side of the muffler 1 so that it will be cooled by air dur-
ing travel of the vehicle. It is p(:,—ssible to growde. a
protecting plate, not shown, which will provide insulation
of the spring 19 against heat radiation of the mufﬂer. 1.

‘The cup spring 21 is also used to prevent t'he rattling
of the lever 15 in the groove 14. Due to this arrange-
ment, the lever 15 as well as the shunt valves 4, 4" are
continuously under spring tension. )

Tn accordance with the embodiment shown in FIG-
URE 4, the porcelain rod is replaced by a tube 23, one
end of which has the form of a resilient spiral 22. ] The
tube 23 may be filled with scdium or any other suitable
liquid or gas. The resilient spiral 22 is connected with a
shunt valve 4 and has the tendency of keeping the shunt
valve closed when the liquid in the tube 23 is compara-
tively cold.

Should as the result of an increase in temperature the
liquid in the tube 23 be heated, it will expand more
quickly than the steel tube 18 and as the result of this
action, the valve 24 will be opened by the spiral 22.

- In this construction also, as in the constructions shown
in FIGURES 1, 2 and 3, it is possible to shorten the time
period between the beginning of the opening of the shunt
valve 24 and the end of the opening of the shunt valve
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through the provision of a tipping spring (not shown)
similar to that illustrated in FIGURE 3.

As illustrated in FIGURE 2, the form of the covers
of the shunt valves is advantageously that of a trapezoid.
This provides a particularly effective cross-sectional open-
ing.

A substantial advantage resulting from the use of the
tipping spring 19 is that the opening or closing of the
shunt valves 4, 4’ can be limited to a very narrow tem-
perature range during which the catalyst will operate
with a particularly good degree of efficiency and will
remain effective for a very long time, Tt will not be pos-
sible for the device to reach higher temperatures. Since
the spring 19 is located outside of the muffier, it can be
effectively cooled by outside winds.

It is apparent that the examples shown above have
been given solely by way of illustration and not by way of
limitation and that they are subject to many variations
and modifications within the scope of the present inven-
tion. All such variations and modifications are to be
included within the scope of the present invention.

What is claimed is:

1. In combination, a muffler, an exhaust cleaner located
within said muffler and spaced from said muffler, a per-
forated wall located within said exhaust cleaner and
separating the interior thereof into two inner spaces, a
catalyst filling located within said exhaust cleaner and oc-
cupying one of said inner spaces, the other inner space
constituting an inner chamber, an inflow conduit con-
nected with said muffler and exhaust cleaner and opening
into said inner chamber to transmit exhaust gases into
said inner chamber, said exhaust cleaner having a per-
forated cuter wall portion in contact with said catalyst
filling, whereby exhaust gases passing from said inner
chamber through said catalyst filling flow through said
perforated cuter wall portion into the space between said
exhaust cleaner and the walls of said muffler, an outflow
pipe connected with said muffler and communicating with
the last-mentioned space, a valve carried by said exhaust
cleaner adjacent the opening of said inflow conduit and
adapted to open and close communication between said
inner chamber and the last-mentioned space, and auto-
matically operable temperature-responsive means extend-
ing through the entire length of the catalyst filling in
contact therewith and connected with said valve for
actuating said valve.

2. The device in accordance with claim 1, wherein the
last-mentioned means comprise a steel tube having a com-
paratively large coefficient of expansion, a porcelain rod
having a comparatively small coefficient of expansion and
connected to one end of said steel tube, and means con-
necting said porcelain tube to said valve.

3. The device in accordance with claim 1, wherein the
last-mentioned means comprise a tube adapted to be filled
with sodium and having an end portion having the shape
of a spiral spring and connected to said valve.

4. The device in accordance with claim 1, wherein the
last-mentioned means comprise a tube adapted to be filled
with sodium and having an end portion having the shape
of a spiral spring and connected to said valve and a tipping
spring connected with said spiral spring for maintaining
said spiral spring in a closing position.

5. The device in accordance with claim 1, wherein the
last-mentioned means comprise a steel tube having a com-
paratively large coefficient of expansion, a porcelain rod
having a comparatively small coefficient of expansion and
connected to one end of said steel tube, said porcelain
red having a head with an annular groove formed in said
head, and a lever engaging said groove and connected with
said valve. ) ' .

6. In combination, a muffler, an exhaust cleaner located
within said muffler and spaced from said muffler, a perfor-k
ated wall located within said exhaust cleaner and separat-
ing the interior thereof into. two inmer spaces, a catalyst
filling located within said exhaust cleaner and occupying
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one of said inner spaces, the other inner space constituting
an inner chamber, an inflow conduit connected with said
muffler and. said exhaust cleaner and opening into said
intier chamber to transmit exhaust gases into said inner
chamber, said exhaust cleaner having a perforated outer
wall portion in contact with said catalyst filling, whereby
exhaust gases passing from said inner chamber through
said -catalyst filling flow through said perforated outer
wall portion into the space between said exhaust cleaner
and the walls of said muffler, an outflow pipe comnected
with said muffler and communicating with the last-men-
tioned space, a plurality of valves adapted to open and
close communication between said inner chamber and the
last-mentioned space, a.single shaft carried by said ex-
haust cleaner and operatively connected with said-valves
and temperature-responsive automatically operable means
comnected with said shaft and said catatyst filling for
actuatingsaid shaft depending upon the temperature of
said catalyst filling.

7. In combination, a muffler, an exhaust cleaner located
within said muffler and spaced from said muffler, a per-
forated wall located within said exhaust cleaner and sep-
arating the interior thereof inte two inner spaces, a catalyst
filling located within said exhaust cleaner and occupying
one of said inner spaces, the other inner space constituting
an inner chamber, an inflow conduit connected with said
muffier ' and said exhaust cleaner and opening info said
inner chamber to transmit exhaust gases into said inner
chamber, said exhaust cleaner having a perforated outer
wall: portion in contact with said catalyst filling, whereby
exhaust gases passing from said inner chamber through
said catalyst filling flow through said perforated outer
wall portion into the space between said exhaust cleaner
and the walls of said muffler, an outflow pipe connected
with said muffler and communicating with the last-men-
tioned space, a valve carried by said exhaust cleaner adja-
cent the opening of said inflow conduit and adapted to
open and close comniunication between said inner cham-
ber and the last-mentioned space, a shaft operatively con-
nected with said valve, a lever firmly connected to one
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end of said shaft, a pin carrying said lever, a tipping spring
connected with said lever, and temperature-responsive
means operatively -connected with said lever and said
catalyst filling for actuating said: lever depending tpon
the temperature of said catalyst filling, whereby said. tip-
ping spring-actuates said lever to quickly open gaid valve
when said temperature:responsive means have moved said
lever to a predetermined extent.

8. The device in accordance with claim 7, wherein .the
last-mentioned means comprise a steel tube having a com-
paratively large coefficient of expansion, a porcelain rod
having 2 comparatively small coefficient of expansion and
having one movable end connected with one end ‘of said
steel tube, and a nut carried by the other end of said por-
celain rod, said porcelain rod having a groove located to
close to but spaced from said nut; said lever having an
opening aligned with said groove.
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