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Description 

The  present  invention  relates  to  a  method  for  cata- 
lytically  cleaning  the  exhaust  gas  of  an  internal  combus- 
tion  engine  having  a  catalytic  converter  body  disposed  s 
in  a  muffler  of  an  exhaust  gas  system  thereof.  Moreover, 
the  present  invention  relates  also  to  an  exhaust  gas  sys- 
tem  of  an  internal  combustion  engine,  particularly  for 
performing  said  method. 

For  the  purification  of  exhaust  gas  of  an  internal  10 
combustion  engine  the  use  of  catalytic  converters  hav- 
ing  catalysts,  disposed  in  the  exhaust  gas  system  of  the 
engine  is  conventional.  Such  catalytic  converters  are 
subject  to  extreme  thermal  conditions  which  shortens 
the  lifetime  of  the  catalysts  and,  moreover,  also  require  15 
a  certain  operating  temperature  in  order  to  clean  the  ex- 
haust  gases  from  the  engine  sufficiently.  Finally,  there 
is  a  certain  drop  of  chemical  activity  from  the  upstream 
entry  side  to  the  downstream  discharge  side  of  the  cat- 
alytic  converter  resulting  from  a  reduction  of  the  oxygen  20 
content  in  the  exhaust  gas  which  renders  combustion  of 
the  unburnt  hydrocarbons  at  the  downstream  discharge 
side  of  the  catalytic  converter  insufficient. 

So  far,  mufflers  have  been  equipped  with  a  catalytic 
converter  and  also  motorcycles  have  been  equipped  25 
with  such  mufflers.  In  some  cases  catalytic  converters 
have  been  installed  on  both  upstream  and  downstream 
portions  of  the  exhaust  passage  in  order  to  promote  the 
cleaning  of  the  exhaust  gas  exhausted  from  the  engine. 
In  order  to  avoid  the  engine  performance  from  being  af-  30 
fected  an  upstream  side  catalytic  converter  should  be 
disposed  in  the  exhaust  passage  as  remote  as  possible 
from  the  engine. 

For  such  reasons  it  has  already  been  deliberated  to 
install  two  catalytic  converters,  i.e.  an  upstream  side  35 
converter  and  a  downstream  side  converter  inside  a 
muffler.  However,  this  would  considerably  add  to  the 
size  of  the  muffler  rendering  same  relatively  large  sized. 

Moreover,  it  is  already  known  from  a  Japanese  ex- 
amined  patent  publication  JP-53-412  89  that  a  muffler  40 
may  comprise  a  relatively  large-sized  catalytic  converter 
which  is  separated  into  an  upstream  part  and  a  down- 
stream  part  thereof  with  opposite  flow  conditions  where- 
in  the  exhaust  gas  is  introduced  from  one  end  either  into 
its  centre  portion  or  into  its  lower  half  portion,  reversing  45 
the  exhaust  gas  which  has  passed  through  said  portion 
of  the  catalytic  converter  at  the  other  end  thereof  and 
reintroducing  the  flow  of  exhaust  gas  into  the  catalytic 
converter  for  opposite  flow  either  along  a  annular  pe- 
ripheral  portion  of  the  catalytic  converter  or  an  upper  half  so 
thereof. 

However,  such  a  design  also  does  not  only  lead  to 
a  relatively  bulky  component  but  was  also  found  to  have 
drawbacks  in  view  of  an  inefficiently  cleaning  activity  de- 
spite  the  separation  of  the  catalytic  converter  into  up-  55 
stream  and  downstream  flow  portions.  As  the  exhaust 
gas  is  fed  totally  through  the  upstream  and  downstream 
portions  of  the  catalytic  converter,  respectively,  and  the 

oxygen  required  for  after  burning  of  the  unburnt  content 
of  hydrocarbons  in  the  exhaust  gas  substantially  is  con- 
sumed  in  the  upstream  portion  of  the  catalytic  converter 
the  availability  of  oxygen  in  the  downstream  portion  be- 
came  insufficient  causing  a  drop  of  converter  perform- 
ance. 

Moreover,  as  the  upstream  portion  of  the  converter 
is  rapidly  subjected  to  high  temperatures  because  of  the 
rapid  progress  of  the  reactions  and  the  high  temperature 
of  the  exhaust  gas  introduced  therein  sometimes  a  prob- 
lem  occurred  in  that  such  a  catalytic  converter  was  sus- 
ceptible  to  be  broken  by  thermal  distortion.  On  the  other 
hand,  the  temperature  rise  in  the  downstream  portion  of 
the  catalytic  converter  is  less  because  of  the  unburnt 
content  of  hydrocarbons  and  a  less  rapid  burning  proc- 
ess. 

Accordingly,  it  is  an  object  of  the  present  invention 
to  provide  a  method  for  catalytically  cleaning  the  ex- 
haust  gas  of  an  internal  combustion  engine  and  to  pro- 
vide  an  exhaust  gas  system  suited  to  perform  such  a 
method  which  allows  a  more  efficient  cleaning  of  the  ex- 
haust  gas  to  take  place  and  to  prevent  the  catalytic  con- 
verter  body  from  being  thermally  overstressed.  Finally 
a  bulky  muffler  shculd  be  avoided. 

According  to  the  present  invention  the  afore-indicat- 
ed  objective  in  view  of  its  method  aspects  is  performend 
in  that  a  total  flow  of  exhaust  gas  is  subdivided  into  a 
plurality  of  partial  flows  of  exhaust  gas,  a  partial  flow  of 
exhaust  gas  is  fed  through  a  first  branch  of  said  catalytic 
converter  body  and  then  the  recombined  total  flow  of 
exhaust  gas  is  fed  through  a  second  branch  of  said  cat- 
alytic  converter  body. 

In  this  way  it  is  not  the  total  amount  of  exhaust  gas 
which  flows  into  the  catalytic  converter  body  or  a  part 
thereof  but  it  is  only  a  partial  flow  of  said  exhaust  gas 
whereas  another  flow  part  or  some  other  flow  parts  pass 
through  another  or  several  other  parts  of  the  catalytic 
converter  body  thus,  balancing  the  thermal  load  of  the 
converter  and  leaving  sufficient  amounts  of  oxygen  still 
to  be  present  at  the  different  parts  of  the  ccnverter  to 
perform  a  more  complete  combustion  of  the  unburnt  hy- 
drocarbonie  constituents  of  the  exhaust  gas. 

According  to  a  preferred  embodiment  of  the  present 
invention  in  the  muffler  of  the  exhaust  gas  system  a  part 
of  the  incoming  flow  of  exhaust  gas  is  branched  off  of 
the  total  flow  of  exhaust  gas,  said  part  being  fed  through 
an  upstream  cleaning  catalyst  and,  then,  the  recom- 
bined  total  flow  of  exhaust  gas  is  fed  through  a  down- 
stream  cleaning  catalyst  disposed  in  said  muffler. 

Morevoer,  it  is  preferred  that  a  pre-cleaning  of  a  part 
of  the  total  flow  of  exhaust  gas  takes  place  at  the  area 
of  the  first  branch  of  the  catalytic  converter  body  and 
that  said  pre-cleaned  part  of  the  exhaust  gas  is  then  re- 
combined  with  the  rest  of  the  total  flow  of  the  exhaust 
gas  to  be  fed  through  the  second  branch  of  the  catalytic 
converter  body  disposed  in  said  muffler.  In  this  way,  re- 
combination  of  a  pre-cleaned  part  with  the  remainder 
part  of  the  total  flow  of  exhaust  gas  takes  place,  said 
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pre-cleaned  part  was  fed  through  a  portion  of  the  cata- 
lytic  converter  body  only  while  then  recombination  of  the 
two  flows  of  exhaust  gas  takes  place  for  feeding  said 
partially  treated  flow,  total  flow  of  exhaust  gas  to  the  re- 
mainder  part  of  the  catalytic  converter  body  which  de- 
fines  a  downstream  part  thereof.  In  this  way  not  only  bal- 
anced  thermal  and  burning  conditions  are  obtained  but 
also  a  very  slanted  muffler  construction  can  be  obtained. 

According  to  another  preferred  method  aspect  of 
this  invention  a  part  of  the  catalytic  converter  is  subject 
to  a  part  of  the  crossectional  volume  of  the  total  flow  of 
exhaust  gas  whereas  downstream  of  the  catalytic  con- 
verter  recombination  takes  place  to  feed  the  remainder 
portion  of  the  catalytic  converter  body.  This,  preferrably, 
can  be  obtained  by  either  partially  disposing  the  catalytic 
converter  body  into  a  part  of  the  crosssection  of  the  ex- 
haust  pipe  or,  for  example,  by  branching  off  a  partial  flow 
of  exhaust  gas  from  the  exhaust  pipe  by  a  separate 
guide  means  and  feeding  a  part  of  the  cross-section  of 
the  catalytic  converter  body  therewith. 

In  order  to  perform  the  afore-indicated  objectives  in 
terms  of  an  exhaust  gas  system  which  comprises  an  ex- 
haust  pipe  extending  into  a  muffler  which  accommo- 
dates  a  catalytic  converter  body  and  which  has  a  plural- 
ity  of  exhaust  gas  receiving  expansion  chambers,  the 
present  invention  sets  forth  an  improvement  in  that  the 
catalytic  converter  body  comprises  a  first  branch  pas- 
sageway  through  which  a  partial  flow  of  an  incoming  to- 
tal  flow  of  exhaust  gas  is  fed,  and  a  second  branch  pas- 
sageway  through  which  the  recombined  total  flow  of  ex- 
haust  gas  is  fed. 

Accordingly  the  exhaust  gas  is  partly  cleaned  by  the 
catalytic  converter  body  when  passing  through  a  part  of 
the  catalytic  converter  body  (upstream  portion)  whereas 
the  total  volume  of  exhaust  gas  is  further  cleaned  when 
passing  through  the  remainder  part  of  the  catalytic  con- 
verter  body.  Accordingly  the  partially  pre-treated  total 
volume  of  exhaust  gas  is  introduced  in  a  downstream 
side  part  of  the  catalytic  converter  body  with  a  sufficient 
amount  of  oxygen  left  therein  so  that  the  cleaning  per- 
formance  of  the  catalytic  converter  body  will  not  be  de- 
teriorated  even  though  a  single  catalytic  converter  body 
is  only  used  to  clean  the  exhaust  gas  in  two  stages. 
Therefore  a  superior  cleaning  effect  can  be  obtained 
even  beyond  a  structure  of  two  catalytic  converters  dis- 
posed  in  an  exhaust  passage  whereas  the  muffler  is  pre- 
vented  from  becoming  bulky. 

Morover,  the  temperature  difference  along  the  cat- 
alytic  converter  is  considerably  reduced  because  the  ex- 
haust  gas  is  efficiently  cleaned  in  both  sections  of  the 
catalytic  converter  body  without  over-stressing  the  entry 
portion  thereof.  Moreover,  because  the  heat  of  the  ex- 
haust  gas  at  the  first  branch  passageway  of  the  catalytic 
converter  body  is  transmitted  through  heat  conduction 
to  the  second  branch  passageway  of  the  catalytic  con- 
verter  body  temperature  difference  along  the  converter 
is  reduced.  Thus,  malfunctin  of  the  catalytic  converter 
body  due  to  thermal  overstress  can  be  avoided.  More- 

over,  balanced  conditions  for  buring  unburnt  hydrocar- 
bon  constituents  also  adds  to  a  more  equal  temperature 
profile  along  the  catalytic  converter. 

Finally,  since  the  first  branch  passageway  of  the 
5  catalytic  converter  body  (through  which  the  branched  off 

partial  flow  of  the  exhaust  gas  flows)  is  disposed  to  the 
exhaust  gas  at  a  more  upstream  position  where  the  ex- 
haust  gas  has  a  relatively  high  temperature  the  cold 
starting  cleaning  capabilities  of  the  catalytic  converter 

10  body  are  improved  as  the  exhaust  gas  can  be  cleaned 
even  in  a  more  early  stage  after  starting  of  the  engine. 
Moreover,  as  the  exhaust  gas  is  sent  to  the  second 
branch  passageway  of  the  catalytic  converter  body  in  a 
already  partly  cleaned  and  heated  condition  its  temper- 

's  ature  drop  is  small.  Therefore,  the  exhaust  gas  can  also 
efficiently  be  cleaned  even  in  the  second  downstream 
stage  of  the  catalytic  converter  body. 

According  to  a  preferred  embodiment  of  the  new  ex- 
haust  gas  system  the  catalytic  converter  body  compris- 

20  es  a  single  catalytic  converter  body  disposed  within  said 
muffler. 

A  preferred  disposal  of  the  catalytic  converter  body 
is  that  it  partially  projects  into  an  end  portion  of  the  ex- 
haust  pipe  through  a  recessed  side  wall  of  said  pipe.  In 

25  this  way  a  part  of  the  total  flow  of  exhaust  gas  passes 
through  that  part  of  the  catalytic  converter  which 
projects  into  the  exhaust  pipe.  According  to  yet  another 
alternative  embodiment  of  the  present  invention  the  cat- 
alytic  converter  is  disposed  laterally  outwardly  of  the  ex- 

30  haust  pipe  and  a  exhaust  gas  passageway  means  is 
provided  branching  off  of  the  exhaust  pipe  upstream  of 
the  catalytic  converter  to  lead  a  part  of  the  exhaust  gas 
to  an  upstream  part  of  the  catalytic  converter  which,  on 
the  other  hand,  establishing  a  downstream  portion  of 

35  said  branching  of  guiding  exhaust  gas  passageway 
means.  At  the  downstream  side  of  the  catalytic  convert- 
er  then  more  preferrably,  a  recombination  of  said  partial 
flow  of  pre-cleaned  exhaust  gas  with  the  remainder  un- 
treated  parts  of  the  exhaust  gas  volume  is  performed. 

40  According  to  yet  another  preferred  embodiment  of 
the  present  invention  said  muffler  comprises  a  plurality 
of  expansion  chambers  which  are  separated  by  re- 
cessed  baffle  plates  and  are  disposed  successively 
along  a  longitudinal  axis  of  the  muffler. 

45  In  this  way  a  very  slanted  design  of  the  muffler  is 
specifically  promoted. 

Advantageously  the  catalytic  converter  is  disposed 
to  connect  an  upstream  expansion  chamber  to  a  more 
downwardly  disposed  expansion  chamber  of  the  muffler 

so  reaching  a  downstream  expansion  chamber  from  which 
an  exhaust  gas  discharge  extends  forward  outside. 

According  to  a  specifically  preferred  design  of  the 
muffler  of  the  exhaust  gas  system  the  outlet  of  the  ex- 
haust  pipe  opens  into  the  rearmost  expansion  chamber 

55  from  which  a  reverse  flow  of  the  exhaust  gas  forwardly 
is  established  through  a  centre  expansion  chamber, 
then  through  a  main  portion  of  the  catalytic  converter  to 
a  front  expansion  chamber  and  then  to  the  downstream 
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expansion  chamber  toward  outside. 
Other  preferred  embodiments  of  the  present  inven- 

tion  are  laid  down  in  the  further  sub-claims. 
In  the  following  the  present  invention  is  explained 

in  greater  details  by  means  of  several  embodiments  s 
thereof  in  conjunction  with  the  accompanying  drawings, 
wherein: 

Figure  1  is  a  side  view  of  a  motor  scooter  provided 
with  an  exhaust  gas  system  according  to  an  embod-  10 
iment  of  the  present  invention, 

Figure  2  is  a  vertical  sectional  view  of  a  muffler  of 
said  exhaust  gas  system  comprising  a  catalytic  con- 
verter  according  to  a  first  embodiment  of  the  15 
present  invention, 

Figure  3  is  a  cross  sectional  view  taken  along  the 
line  Ill-Ill  in  Figure  2, 

20 
Figure  4  is  a  cross  sectional  view  showing  another 
example  of  a  catalytic  converter, 

Figure  5  is  a  vertical  sectional  view  similar  to  that  of 
Figure  2,  showing  another  embodiment  of  the  muf-  25 
fler,  and 

Figure  6  is  a  cross  sectional  view  along  the  line  Iv- 
IV  of  Figure  5. 

30 
A  first  embodiment  of  the  exhaust  gas  system  of  an 

internal  combustion  engine,  specifically  used  for  a  motor 
scooter  and  performing  the  new  exhaust  gas  cleaning 
method  is  explained  therein  after  referring  to  Figures  1 
to  3.  In  said  drawing  a  motor  scooter  1  comprises  an  35 
internal  combustion  engine  2  forming  a  swing-type  unit 
for  driving  a  rear  wheel  3.  Said  internal  combustion  en- 
gine  2  is  supported  on  a  frame  1  a  of  the  motor  scooter 
1  for  vertical  swinging.  Said  engine  2  is  oriented  such 
that  its  cylinder  may  be  directed  generally  forwardly  so  40 
as  to  be  accommodated  in  a  space  saving  manner.  A 
container  box  Ic  is  installed  under  a  drivers  seat  1b. 

Connected  to  an  exhaust  port  (not  shown)  of  the 
internal  combustion  engine  2  is  an  exhaust  gas  pipe  4 
terminating  into  a  muffler  5  disposed  on  a  rear  end  por-  45 
tion  of  the  exhaust  pipe  4.  The  exhaust  pipe  4  extends 
rearwardly  under  the  engine  2  from  a  lower  portion  of 
the  forwardly  directed  cylinder  of  the  engine  2. 

The  muffler  5  is  composed  of  muffler  bodies  6,  7 
formed  separately  as  left  and  right  halves  and  a  catalytic  so 
converter  8  is  accommodated  within  this  space  defined 
through  said  muffler  bodies  6,  7  as  shown  in  Fugures  2 
&  3.  Each  muffler  half  6  or  7  is  shaped  generally  circu- 
larly  in  cross  section  and  such  that  its  diameter  may 
gradually  reduce  towards  its  front  end  rear  ends,  re-  55 
spectively. 

Each  muffler  half  body  6  or  7  comprises  flanges  6a, 
7a  formed  along  its  margins.  The  muffler  5  is  formed  and 

assembled  by  seam-welding  of  these  flanges  6a,  7a  to 
each  other  after  installing  the  catalytic  converter  body  8 
and  buffle  plates  9,  10  &  11  (described  hereinafter)  are 
disposed  spaced  along  the  longitudinal  axis  of  the  muf- 
fler  half  bodies  6  &  7.  The  exhaust  pipe  4,  more  specif- 
ically  the  end  portion  4b  thereof  is  inserted  and  secured 
on  the  muffler  5  with  its  outlet  opening  4c  to  the  rear  end 
of  the  interior  of  the  muffler  5. 

Within  the  muffler  5  four  expansion  chambers  (A,B, 
C  and  D)  are  formed  by  means  of  three  fixed  baffle 
plates  9,10  and  11  )  which  are  penetrated  by  the  exhaust 
pipe  4.  The  rearmost  expansion  chamber  (D)  to  which 
the  rear  end  opening  4c  of  the  exhaust  pipe  4  faces  is 
communicated  to  a  centre  expansion  chamber  C 
through  an  opening  1  1  a  formed  through  the  baffle  plate 
11  and  said  central  expansion  chambers  C,  in  turn  is 
communicated  to  the  frontmost  expansion  chamber  A 
through  the  catalytic  converter  8  supported  through  the 
cross-walls  or  separating  baffle  plates  9,10. 

In  other  words  said  muffler  (5)  is  provided  with  a 
reversing  passage  having  a  catalytic  converter  (8)  in- 
stalled  in  it  as  a  bridging  member  and  is  formed  such 
that  the  length  of  the  exhaust  pipe  may  be  become  as 
long  as  possible. 

The  foremost  expansion  chamber  A  into  which  a 
front  portion  of  the  catalytic  converter  8  (actually,  under 
flow  conditions,  it  is  the  downstream  side  of  the  catalytic 
converter  8)  opens  is  communicated  to  a  downstream 
expansion  chamber  B  (which  is  bypassed  through  the 
catalytic  converter  8)  through  a  communicating  pipe  12 
supported  by  the  foremost  baffle  plate  9.  The  down- 
stream  expansion  chamber  B,  in  turn,  is  communicated 
to  the  exterior  of  the  muffler  5  through  an  exhaust  dis- 
charge  pipe  1  3  which  penetrates  the  baffle  plates  1  0  and 
11  and  the  muffler  body  6  to  be  supported  by  said  ele- 
ments. 

The  catalytic  converter  8  is  formed  generally  cylin- 
drical^  as  shown  in  Figures  2  &  3  penetrating  the  baffle 
plates  9  and  10  to  be  supported  by  same  bridging  the 
downstream  expansion  chamber  B  to  connect  the  cen- 
tre  expansion  chamber  C  fluidly  to  the  more  downwardly 
disposed,  forward  expansion  chamber  A. 

The  catalytic  converter  8,  in  a  cross  sectional  direc- 
tion,  comprises  an  upstream  part  8A  and  a  downstream 
part  8B,  said  upstream  part  8A  projecting  into  the  end 
portion  4b  of  the  exhaust  pipe  4.  Accordingly  said  end 
portion  4b  of  the  exhaust  pipe  4  is  partly  cut-out  to  allow 
the  catalytic  converter  8  to  be  inserted  through  said  re- 
cess  for  partially  projecting  into  the  exhaust  gas  flow 
channel  as  defined  by  the  exhaust  pipe  b.  Along  the  por- 
tion  of  contact  between  the  periphery  of  the  catalytic 
converter  8  and  the  recessed  cut-out  portion  of  the  ex- 
haust  pipe  4  an  intimate  connection  is  formed  sealingly 
by  welding.  As  shown  in  Figure  2  the  catalytic  converter 
8,  specifically  its  upstream  part  8A,  projecting  into  the 
rear  end  4b  of  the  exhaust  pipe  4  is  disposed  and  ori- 
ented  such  that  there  is  a  smooth  permability  for  the  ex- 
haust  gas  from  an  entry  side  of  said  upstream  part  8A 

4 
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to  an  outlet  side  thereof. 
Each  of  the  two  baffle  plates  9,10  supporting  the 

catalytic  converter  8  has  a  generally  gourd-shaped  hole 
formed  therethrough  as  shown  in  Figure  3  and  the 
downstream  expansion  chamber  B  is  partitioned  from 
the  adjacent  expansion  chambers  A  and  C  by  sealingly 
leading  said  catalytic  converter  8  and  the  exhaust  pipe 
4  through  said  gourd-shaped  holes. 

It  is  desirable  to  set  the  cross  sectional  area  of  the 
projecting  part  8A  of  the  catalytic  converter  8  facing  the 
exhaust  gas  within  the  rear  end  4b  of  the  exhaust  pipe 
4  to  be  smaller  than  two  thirds  of  the  total  cross  section 
of  the  catalytic  converter  8.  Moreover,  the  cross  section 
of  said  projecting  part  8A  of  the  catalytic  converter  8 
should  be  smaller  than  two  thirds  of  the  cross  section  of 
the  exhaust  pipe  4  at  that  region  so  as  to  set  the  quantity 
of  volume  of  exhaust  gas  flowing  through  said  projecting 
upstream  portion  8A  of  the  catalytic  converter  8  project- 
ing  into  the  exhaust  pipe  4  to  be  smaller  than  two  thirds 
of  the  total  quantity  of  exhaust  gas  flowing  through  said 
exhaust  pipe  4.  If  a  too  large  amount  of  exhaust  gas 
would  be  allowed  to  flow  through  the  projecting  up- 
stream  portion  8A  of  the  catalytic  converter  8  a  greater 
part  of  unburnt  hydrocarbons  contained  in  the  exhaust 
gas  would  be  burnt  in  that  portion  and  the  quantity  of 
oxygen  still  contained  in  the  exhaust  gas  for  after-burn- 
ing  in  the  downstream  part  8B  of  the  catalytic  converter 
8  would  be  inevitably  reduced. 

In  the  cross  section  of  Figure  3  one  configuration  of 
the  catalytic  converter  8  is  shown  having  a  honeycomb- 
shaped  structure.  Figure  4  shows  another  embodiment 
of  the  catalytic  converter  8.  In  said  Figure  4  the  central 
portion  is  shown  in  a  larger  scale  in  order  to  facilitate 
understanding  and  explanation  of  the  structure  of  said 
other  embodiment  of  a  catalytic  converter  8  which,  of 
course,  could  also  be  used  in  the  embodiment  of  Figure 
3  instead  of  the  catalytic  converter  8  having  a  net-like 
honeycomb-shaped  structure. 

The  catalytic  converter  8  according  to  Figure  4  is 
also  formed  cylindrically  with  a  wound  honeycomb-like 
cross  section  by  winding  a  flat  band  foil  8a  and  corru- 
gated  band  foil  8b  spirally  lapping  one  above  the  other. 
When  assembling  the  catalytic  converter  8  as  shown  in 
Figure  4  first,  both  surfaces  of  either  the  flat  foil  8a  or 
the  corrugated  foil  8b  are  covered  with  a  thin  flat  plate- 
like  solder  and  the  solder  covered  foil  is  piled  over  the 
other  foil  with  their  front  ends  trued  up  and  nipped  to- 
gether  with  a  chig  to  form  a  band-like  material  which, 
when  being  wound  up,  forms  a  wound  honeycomb-like 
structure.  Then  the  flat  foil  8a  and  the  corrugated  foil  8b 
are  wound  up  around  themselves  together  with  the  sol- 
der  and  the  foils  thus  formed  cylindrically  are  soldered 
on  each  other  by  heating  said  wound  bobbin  in  a  fur- 
nace. 

After  winding  such  a  cylindrical  member  spirally  it 
is  soaked  in  a  suspension  mixed  with  catalytic  metals 
such  as  platinum,  palladium  copper,  chromium,  iron, 
nickel  etc.,  and  with  aluminium  so  that  the  catalysts  may 

be  carried  by  the  column-like  spirally  wound  member. 
For  adhering  the  catalysts  to  the  column-like  sup- 

port  member  to  carry  same  not  only  the  fore-described 
method  can  be  used  but  one  of  various  conventional 

5  methods  can  be  applied,  for  example  a  method  in  which 
the  wound  up  cylindrical  support  structure  at  first  is  coat- 
ed  only  with  aluminium  and  then  is  subject  to  carry  cat- 
alytic  metals  as  catalysts. 

In  the  muffler  5  constructed  as  described  above  and 
10  shown  in  Figure  2,  the  exhaust  gas  discharged  from  the 

engine  2  enters  from  the  exhaust  pipe  4  through  the  rear 
end  4b  thereof  and  the  outlet  opening  4c  into  the  rear- 
most  expansion  chamber  D  and  the  muffler  5  and  is  re- 
versed  from  there  into  the  centre  expansion  chamber  C 

is  through  an  opening  11a  of  the  baffle  plate  11  .  Partly,  the 
exhaust  gas  flowing  into  the  expansion  chamber  D 
through  the  exhaust  pipe  4  passes  through  said  project- 
ing  upstream  part  8A  of  the  catalytic  converter  8  project- 
ing  into  the  exhaust  pipe  4  (or  the  rear  end  4b  thereof) 

20  and  is  cleaned  in  that  upstream  part  8A.  Since  the  cat- 
alytic  converter  8  is  designed  to  have  a  honeycomb-like 
gas  cleaning  structure  and  its  gas  flowing  portions  are 
partioned  from  each  other  (as  derivable  from  the  differ- 
ent  cross  sections  of  the  two  embodiments  shown  in  Fig- 

25  ures  3  &  4),  the  exhaust  gas  in  the  exhaust  pipe  4  will 
never  leak  out  into  the  downstream  expansion  chamber 
B  bypassed  by  the  catalytic  converter  8.  Accordingly  the 
total  flow  of  exhaust  gas  fed  from  the  expansion  cham- 
ber  D  to  the  centre  expansion  chamber  C  is  in  a  partly 

30  cleaned  state. 
Moreover,  said  upstream  part  8A  of  the  catalytic 

converter  8  projecting  into  the  exhaust  pipe  4  is  heated 
by  the  exhaust  gas  having  a  relatively  high  temperature. 
Preferably  when  a  catalytic  converter  8  having  a  struc- 

35  ture  as  shown  in  Figure  4  is  used,  the  heat  is  conducted 
to  the  downstream  part  8B  on  the  side  of  the  expansion 
chamber  B  through  the  flat  foil  8a  and  the  corrugated 
foil  8b.  I.E.  when  the  catalytic  converter  8  as  shown  in 
Figure  4  is  employed  the  overall  temperature  of  the  cat- 

40  alytic  converter  8  rises  and  is  distributed  more  evenly 
across  the  catalytic  converter  8  and  the  exhaust  gas  is 
sufficiently  cleaned  from  an  early  stage  at  once  after  en- 
gine  starting. 

The  exhaust  gas  supplied  from  the  rear  expansion 
45  chamber  D  to  the  centre  expansion  chamber  C  through 

the  opening  11a  of  the  baffle  plate  11  then  passes 
through  the  remainder  downstream  part  8B  of  the  cata- 
lytic  converter  8,  is  cleaned  there  and  is  discharged  from 
the  outlet  of  the  downstream  part  8B  of  the  catalytic  con- 

so  verter  8  facing  to  the  foremost  expansion  chamber  A 
thereinto,  is  reversed  therein  and  flows  from  the  expan- 
sion  chamber  A  into  the  downstream  expansion  cham- 
ber  B  through  the  communicating  pipe  12  and  is  dis- 
charged  therefrom  and  out  of  the  muffler  5  through  the 

55  exhaust  gas  discharge  pipe  13. 
Thus,  through  the  muffler  5  comprising  the  catalytic 

converter  8  the  exhaust  gas  is  partly  cleaned  by  the  up- 
stream  part  8A  of  the  catalytic  converter  8  projecting  into 

5 
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the  exhaust  pipe  4  and  is  recombined  downstream  of 
said  upstream  part  8A  of  the  catalytic  converter  8  to  be 
discharged  from  the  outlet  4c  into  the  expansion  cham- 
ber  C  in  a  partly  cleaned  condition.  Then  the  total  flow 
of  exhaust  gas  is  completely  cleaned  passing  through 
the  downstream  part  8B  of  the  catalytic  converter  8  from 
the  central  expansion  chamber  C.  Therefore,  as  the  ex- 
haust  gas  is  introduced  from  the  central  expansion 
chamber  (C)  into  the  catalytic  converter  8  (namely  the 
downstream  part  8B  thereof)  in  a  state  with  a  sufficient 
content  of  oxygen  still  present  therein  the  cleaning  per- 
formance  of  the  catalytic  converter  means  will  not  be 
lowered  although  exhaust  gas  is  cleaned  in  two  stages 
by  allowing  a  part  of  the  total  flow  of  exhaust  gas  to  pass 
through  the  upstream  part  8A  of  the  catalytic  converter 
and  by  passing  through  the  recombined  total  flow  of  ex- 
haust  gas  through  the  downstream  part  8B  of  the  cata- 
lytic  converter  8  establishing  said  cleaning  in  two  stages 
by  said  single  catalytic  converter  8. 

Moreover,  specifically  by  means  of  employing  a  cat- 
alytic  converter  8  having  a  structure  shown  in  cross  sec- 
tion  Figure  4  the  temperature  difference  across  the  cat- 
alytic  converter  8  between  its  upstream  part  8A  project- 
ing  into  the  exhaust  pipe  4  and  its  downstream  part  8B 
extending  outside  of  the  exhaust  pipe  4  and  subject  to 
the  total  flow  of  exhaust  gas  which  is  in  a  partly  pre- 
cleaned  state  becomes  smaller  as  the  exhaust  gas  is 
sufficiently  cleaned  in  both  sections  8A,  8B  of  the  cata- 
lytic  converter  8.  A  more  even  distribution  of  tempera- 
ture  is  triggered  also  by  the  fact  that  the  heat  of  the  ex- 
haust  gas  flowing  through  the  exhaust  pipe  4  and  from 
the  heated  wall  portions  of  the  rear  end  4b  of  the  exhaust 
pipe  4  in  contact  with  the  catalytic  converter  8  is  trans- 
mitted  from  said  upstream  part  8A  to  the  downstream 
part  8B  of  the  catalytic  converter  8  by  heat  conduction 
with  very  low  heat  resistance.  Said  more  even  temper- 
ature  profile  results  from  the  fact  that  the  exhaust  gas 
is  sufficiently  cleaned  generating  heat  also  with  a  suffi- 
cient  amount  of  oxygen  in  the  downstream  part  8B  of 
the  catalytic  converter  8  so  that  a  temperature  difference 
between  the  upstream  and  downstream  parts  8A,  8B  of 
the  catalytic  converter  is  reduced. 

Although  an  upstream  end  of  the  exhaust  pipe  is 
positioned  on  the  lower  side  of  the  engine  and  its  overall 
length  is  apt  to  become  shorter  when  a  container  box  is 
installed  under  the  seat  1  1  b  of  the  motor  scooter  1  dis- 
posing  the  engine  to  such  that  its  cylinder  is  directed 
forward  as  shown  in  Figure  1  ,  the  effective  length  of  the 
exhaust  pipe  4  can  be  expanded  and  sufficiently  as- 
sured  by  means  that  a  reversing  passage  can  be  formed 
in  the  muffler  5  utilising  the  catalytic  converter  8  within 
said  flow  passage. 

Another  embodiment  of  the  present  invention  is 
shown  in  Figures  5  and  6  which  differs  from  the  afore- 
described  embodiment  of  Figure  2  substantially  in  that 
the  catalytic  converter  8  does  no  longer  project  into  the 
exhaust  pipe  4  but  is  in  its  entirety  disposed  separately 
laterally  of  the  exhaust  pipe  establishing  a  sub-divided 

upstream  and  downstream  regions  8A,  8B  of  the  cata- 
lytic  converter  by  means  of  a  specific  exhaust  gas  pas- 
sage  means  21  through  which  a  branched  off  partial  flow 
of  exhaust  gas  is  fed  to  the  upstream  part  8A  of  the  cat- 

5  alytic  converter  8. 
In  the  embodiment  of  Figures  5  and  6  the  same  ref- 

erence  numerals  denote  the  same  parts  as  in  the  pre- 
ceding  embodiment  and,  so  far  a  repeated  description 
thereof  is  not  considered  to  be  necessary  again. 

10  As  already  indicated  above  and  shown  in  Figures  5 
and  6,  the  catalytic  converter  8  is  disposed  outside  of 
the  exhaust  pipe  4  laterally  thereof.  The  baffle  plates  9 
and  10  supporting  the  catalytic  converter  8  are  formed 
similar  to  that  used  in  the  embodiment  of  Figure  4. 

is  The  reference  numeral  21  denotes  an  exhaust  gas 
passageway  means  21  for  introducing  a  part  of  the  ex- 
haust  gas  from  the  exhaust  pipe  4  into  the  upstream  part 
8A  of  the  catalytic  converter  8.  As  shown  in  Figure  6  said 
passageway  means  21  guiding  a  partial  flow  of  the  ex- 

20  haust  gas  to  the  upstream  part  8A  of  the  catalytic  con- 
verter  8  is  formed  in  an  inversed  U-shaped  cross  section 
and  is  welded  onto  the  outer  surface  of  the  exhaust  pipe 
4  at  the  lower  end  portions  of  two  side  walls  21a  extend- 
ing  downwards  in  Figure  6.  The  rear  end  of  the  side  wall 

25  21  a  is  pushed  against  and  welded  on  the  baffle  plate  9. 
The  connections  between  the  side  walls  21a  with  the 
exhaust  pipe  4  and  the  baffle  plate  9  are  sealed  by  weld- 
ing. 

An  upper  wall  21b  of  said  exhaust  gas  introducing 
30  passageway  means  21  extends  from  a  position  opposite 

to  an  exhaust  gas  outlet  port  4a  opening  through  the 
wall  of  the  exhaust  pipe  4  to  a  front  end  portion  of  the 
catalytic  converter  8  with  a  rear  upwards  inclination.  The 
rear  end  of  the  upper  wall  21  b  is  positioned  at  the  front 

35  end  of  the  catalytic  converter  8  below  a  centre  of  same 
as  shown  in  Figures  5  and  6,  thus  defining  the  upstream 
part  8A  and  the  downstream  part  8B  of  the  catalytic  con- 
verter  8. 

Through  the  gas  introducing  passageway  means  21 
40  a  portion  of  the  total  flow  of  exhaust  gas  through  the 

exhaust  pipe  4  is  branched  off  to  be  fed  from  the  exhaust 
pipe  4  through  the  exhaust  gas  outlet  port  4a  and  along 
the  exhaust  gas  passageway  means  21  to  the  inlet  of 
the  upstream  part  8A  of  the  catalytic  converter  8.  Ac- 

45  cordingly,  through  the  structure  of  the  catalytic  converter 
allowing  gas  flow  only  in  sub-divided  sections  from  the 
entry  side  to  the  outlet  side  of  the  catalytic  converter  8 
(substantially  in  parallel  to  the  main  flow  through  the  ex- 
haust  pipe  4)  but  blocking  any  gas  transfer  in  a  direction 

so  rectangular  thereto  that  portion  of  the  lower  half  of  the 
catalytic  converter  8  covered  and  fluidly  connected  to 
the  passageway  means  21  to  establish  communication 
to  the  gas  outlet  port  4a  defines  the  upstream  part  8A 
of  the  catalytic  converter  8  whereas  the  portion  above 

55  said  section  defines  the  downstream  part  8B  of  the  cat- 
alytic  converter  8. 

In  this  embodiment  also  it  is  desirable  to  set  the  sec- 
tional  area  of  the  upstream  part  8A  of  the  catalytic  con- 
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verter  8  smaller  than  two  thirds  of  the  whole  cross  sec- 
tion  of  the  catalytic  converter  8  and  to  set  the  quantity 
of  exhaust  gas  passing  through  the  exhaust  gas  pas- 
sageway  means  21  and  the  upstream  part  8A  of  the  cat- 
alytic  converter  8  to  be  smaller  than  two  thirds  of  the 
total  quantity  of  exhaust  gas  flowing  through  the  exhaust 
gas  pipe  4. 

With  the  structure  as  indicated  above  and  shown  in 
Figures  5  and  6  a  part  of  the  exhaust  gas  flowing  through 
the  exhaust  pipe  4  is  branched  off  and  fed  through  the 
exhaust  gas  opening  port  4a  through  the  exhaust  gas 
passageway  defined  by  the  upper  and  lower  walls  21a, 
21  b  to  the  upstream  part  8A  of  the  catalytic  converter  8 
to  be  cleaned  therein  and  is  then  to  be  discharged  into 
the  centre  expansion  chamber  C  as  indicated  in  small 
arrows  in  Figure  5. 

In  the  centre  expansion  chamber  C  the  partial  flow 
of  exhaust  gas  passing  through  the  upstream  part  8A  of 
the  catalytic  converter  8  and  cleaned  therein  and  the 
main  flow  of  exhaust  gas  passing  through  the  exhaust 
pipe  and  the  rear  outlet  4c  thereof  to  be  reversed  in  the 
rearmost  expansion  chamber  D  to  be  fed  from  the  rear 
into  the  centre  expansion  chamber  C  through  the  open- 
ing  1  1  a  of  the  baffle  plate  1  1  join  in  the  centre  expansion 
chamber  C  toflowfor  substantial  cleaning  into  the  down- 
stream  part  8B  of  the  catalytic  converter  8. 

Thus,  also  with  a  structure  as  shown  in  Figures  5 
and  6  the  exhaust  gas  is  partly  cleaned  by  the  upstream 
part  8A  of  the  catalytic  converter  8  when  a  branched  off 
partial  flow  of  the  exhaust  gas  is  passed  through  the  cat- 
alytic  converter  8  to  the  centre  expansion  chamber  C 
and,  then,  complete  cleaning  of  the  total  flow  of  exhaust 
gas  after  said  partial  flow  of  pre-cleaned  exhaust  gas  is 
recombined  with  the  reaminder  main  flow  of  exhaust  gas 
in  the  central  expansion  chamber  C  the  catalytic  con- 
verter  8,  namely  the  downstream  part  8B  thereof  takes 
place  when  the  total  flow  of  exhaust  gas  flows  from  the 
centre  expansion  chamber  C  through  the  downstream 
part  8B  of  the  catalytic  converter  8  to  the  front  side  ex- 
pansion  chamber  A. 

When  a  partial  flow  of  exhaust  gas  is  introduced  into 
the  upstream  part  of  the  catalytic  converter  8  using  the 
passageway  means  21  as  shown  in  Figures  5  and  6  it 
is  easy  to  keep  the  temperature  of  the  total  flow  of  ex- 
haust  gas  which  flows  through  the  downstream  part  8B 
of  the  catalytic  converter  8  relatively  high  as  said  partial 
flow  of  exhaust  gas  pre-cleaned  in  the  upstream  part  8A 
of  the  catalytic  converter  8  flows  into  the  centre  expan- 
sion  chamber  C  at  a  relatively  high  temperature  and  mix- 
es  therein  with  the  main  flow  of  exhaust  gas  coming  from 
the  rear  expansion  chamber  D  through  the  opening  1  1  a 
into  the  centre  expansion  chamber  C,  said  main  flow  of 
exhaust  gas  having  a  relatively  low  temperature. 

Summarising  the  advantageous  main  effects  of  the 
embodiments  of  the  present  invention  which  are  based 
on  the  basic  flow  regime,  namely  by  branching  off  a  par- 
tial  flow  from  the  total  flow  of  exhaust  gas  and  delivering 
same  to  an  upstream  part  of  the  catalytic  converter,  pre- 

cleaning  said  partial  flow  and  recombining  same  with  the 
rest  of  the  exhaust  gas  for  further  cleaning  treatment  in 
the  downstream  part  of  the  catalytic  converter,  same  are 
as  follows: 

5  As  the  exhaust  gas  is  introduced  from  the  upstream 
side  expansion  chamber  into  the  catalytic  converter  with 
oxygen  left  therein,  the  cleaning  performance  will  not  be 
deteriorated  although  a  single  catalytic  converter  is  be- 
ing  used  and  cleaning  of  the  exhaust  gas  is  sub-divided 

10  in  upstream  and  downstream  parts  through  the  catalytic 
converter.  Aside  from  a  sufficient  cleaning  effect  and  ca- 
pacity  of  such  a  structure  the  muffler  is  prevented  from 
becoming  larger  sized  due  to  the  specific  design  and 
flow  conditions  inside  the  muffler. 

is  Morevoer,  the  temperature  difference  across  the 
catalytic  converter,  specifically  between  its  upstream 
part  through  which  exhaust  gas  is  allowed  to  flow  at  an 
upstream  area  and  its  downstream  portion  through 
which  exhaust  gas  is  allowed  to  flow  after  having  par- 

20  tially  passed  through  the  upstream  part  of  the  catalytic 
converter  is  reduced  as  the  exhaust  gas  is  efficiently 
cleaned  in  both  the  upstream  and  downstream  portions 
of  the  catalytic  converter  and,  moreover,  as  the  heat  of 
the  upstream  part  of  the  catalytic  converter  is  effectively 

25  transmitted  through  heat  conduction  to  the  downstream 
part  of  the  catalytic  converter  through  which  the  exhaust 
gas  at  a  downstream  side  is  passed  through.  Therefore, 
thermal  distortion  of  the  catalytic  converter  does  not  oc- 
cure  and  the  catalytic  converter  is  prevented  from  being 

30  broken  of  deformed.  Said  effect  is  promoted  by  a  suffi- 
cient  afterburning  of  unburnt  hydrocarbons  in  the  down- 
stream  part  of  the  catalytic  converter  resulting  from  a 
sufficient  amount  of  oxygen  being  present  there  so  that 
a  temperature  difference  between  the  upstream  and 

35  downstream  parts  8A,  8B  of  the  catalytic  converter  8  is 
reduced.  This  adds  to  avoid  thermal  distortion  or  break, 
deformation  etc.,  of  the  catalytic  converter. 

Moreover,  since  the  upstream  part  8A  of  the  cata- 
lytic  converter  8  is  disposed  in  the  region  of  a  relatively 

40  high  temperature  the  exhaust  gas  rapid  warming  up  of 
said  part  8A  of  the  catalytic  converter  takes  place  and 
the  exhaust  gas  can  be  cleaned  even  in  a  very  early 
stage  after  engine  starting.  Moreover,  as  the  tempera- 
ture  of  the  exhaust  gas  forwarded  to  the  downstream 

45  part  8B  of  the  catalytic  converter  8  is  elevated  due  to  the 
mixture  with  the  pre-cleaned  partial  flow  having  a  high 
temperature,  the  temperature  drop  of  the  exhaust  gas 
is  small,  this  also  adds  to  an  efficient  cleaning  of  the  ex- 
haust  gas  in  the  downstream  part  8B  of  the  catalytic  con- 

so  verter  8. 
Finally,  providing  a  reverse  passageway  in  the  muf- 

fler  5  utilising  the  catalytic  converter  8  as  a  partition 
bridging  one  (downstream)  expansion  chamber  contrib- 
utes  to  keep  the  muffler  5  small  sized  even  if  said  struc- 

55  ture  allows  to  increase  the  length  of  the  exhaust  pipe 
and  dispite  using  two  catalytic  converters  or  converter 
sections  to  be  installed. 

The  present  invention  relates  to  a  method  for  cata- 

7 



13 EP  0  563  882  B1 14 

lytically  cleaning  the  exhaust  gas  of  an  internal  combus- 
tion  engine  and  an  exhaust  gas  system  wherein  a  multi- 
staged  cleaning  of  exhaust  gas  takes  place  by  means 
of  that  the  total  flow  of  exhaust  gas  is  sub-divided  into 
a  plurality  of  partial  flows  of  exhaust  gas,  at  least  in  two 
flows  of  exhaust  gas,  fed  through  a  catalytic  converter 
means  in  successively  varying  amounts  of  volume 
through  different  parts  of  the  catalytic  converter  means. 
In  this  was  cleaning  activity  of  the  catalytic  converter 
means  can  be  improved  and  more  even  heat  distribution 
across  the  catalytic  converter  means  can  be  obtained 
and  a  small  sized  construction  of  a  muffler  of  the  exhaust 
gas  system  is  possible. 

Claims 

1  .  Method  for  catalytically  cleaning  exhaust  gas  of  an 
internal  combustion  engine  (2)  having  a  catalytic 
converter  body  (8)  disposed  in  a  muffler  (5)  of  an 
exhaust  gas  system  of  the  engine,  characterised 
in  that,  a  total  flow  of  exhaust  gas  is  subdivided  into 
a  plurality  of  partial  flows  of  exhaust  gas,  a  partial 
flow  of  exhaust  gas  is  fed  through  a  first  branch  (8A) 
of  said  catalytic  converter  body  (8)  and  then  the  re- 
combined  total  flow  of  exhaust  gas  is  fed  through  a 
second  branch  (8B)  of  said  catalytic  converter  body 
(8). 

2.  Method  as  claimed  in  claim  1,  characterised  in 
that,  a  pre-cleaning  of  a  part  of  the  total  flow  of  ex- 
haust  gas  is  performed  in  the  first  branch  of  the  cat- 
alytic  converter  body  and  that  said  pre-cleaned  part 
of  the  exhaust  gas  is  then  recombined  with  the  rest 
of  the  total  flow  of  exhaust  gas  to  be  fed  through  the 
second  branch  of  the  catalytic  converter  body  dis- 
posed  in  the  muffler  (5). 

3.  Method  as  claimed  in  at  least  one  of  the  preceding 
claims  1  or  2,  characterised  in  that,  that  part  of  the 
total  flow  of  exhaust  gas  is  fed  through  a  portion  of 
a  single  catalytic  converter  body  (8),  said  portion 
projecting  into  an  end  portion  (4b)  of  an  exhaust 
pipe  (4)  extending  into  the  muffler  (5). 

4.  Method  as  claimed  in  at  least  one  of  the  preceding 
claims  1  to  3,  characterised  in  that,  that  a  part  of 
the  total  flow  of  exhaust  gas  is  fed  through  a  portion 
(8A)  of  a  single  catalytic  converter  body  (8),  said 
portion  (8A)  forming  part  of  an  exhaust  gas  side 
passageway  branching  off  of  an  end  portion  (4b)  of 
the  exhaust  pipe  (4). 

5.  Method  as  claimed  in  at  least  one  of  the  preceding 
claims  1  to  4,  characterised  in  that,  a  main  portion 
of  the  total  flow  of  exhaust  gas  is  fed  without  pre- 
cleaning  to  a  rearmost  end  portion  of  the  muffler  (5), 
reversing  said  flow  of  exhaust  gas  to  a  centre  ex- 

pansion  chamber  (C)  wherein  recombination  of  said 
main  flow  of  exhaust  gas  and  said  pre-cleaned  part 
of  the  exhaust  gas  takes  place  feeding  said  recom- 
bined  total  flow  of  exhaust  gas  through  that  part  (8B) 

5  of  a  single  catalytic  converter  body  (8)  which  was 
not  subject  to  the  flow  of  a  part  of  said  total  flow  of 
exhaust  gas  for  conducting  pre-cleaning  of  said 
part. 

10  6.  Method  as  claimed  in  at  least  one  of  the  preceding 
claims  1  to  5,  characterised  in  that,  the  flow  of  ex- 
haust  gas  is  reversed  along  a  longitudinal  axis  of 
the  muffler  (5)  therein  from  a  rearmost  expansion 
chamber  (D)  toward  a  front  expansion  chamber  (A) 

is  to  be  treated  through  the  catalytic  converter  body 
(8)  and  is  then  returned  to  the  rear  of  the  muffler  (5) 
through  a  separating  passageway  means  (1  3)  and 
is  discharged  from  the  rear  of  the  muffler  (5). 

20  7.  Exhaust  gas  system  of  an  internal  combustion  en- 
gine  (2)  comprising  an  exhaust  pipe  (4)  extending 
into  a  muffler  (5)  which  accommodates  a  catalytic 
converter  body  (8)  and  has  a  plurality  of  exhaust 
gas  receiving  expansion  chambers  (A-D),  charac- 

25  terised  in  that,  the  catalytic  converter  body  (8) 
comprises  a  first  branch  passageway  (8A)  through 
which  a  partial  flow  of  an  incoming  total  flow  of  ex- 
haust  gas  is  fed,  and  a  second  branch  passageway 
(8B)  through  which  the  recombined  total  flow  of  ex- 

30  haust  gas  is  fed. 

8.  Exhaust  gas  system  as  claimed  in  claim  7,  charac- 
terised  in  that,  the  catalytic  converter  means  com- 
prises  a  single  catalytic  converter  body  (8)  disposed 

35  within  said  muffler. 

9.  Exhaust  pipe  system  as  claimed  in  claims  7  or  8, 
characterised  in  that,  the  catalytic  converter  body 
(8)  is  disposed  to  partially  project  into  an  end  portion 

40  (4b)  of  the  exhaust  pipe  (4). 

10.  Exhaust  gas  system  as  claimed  in  claims  7  or  8, 
characterised  in  that,  the  catalytic  converter  body 
(8)  is  disposed  aside  of  the  exhaust  pipe  (4)  and 

45  that  an  exhaust  gas  passageway  means  (21  )  is  pro- 
vided  branching  off  of  the  exhaust  pipe  (4)  upstream 
of  the  catalytic  converter  body  (8)  and  communicat- 
ing  to  first  branch  passageway  (8A)  of  the  catalytic 
converter  body  (8)  said  first  branch  passageway 

so  (8A)  establishing  a  downstream  portion  of  said  ex- 
haust  gas  passageway  means  (21). 

11.  Exhaust  gas  system  as  claimed  in  at  least  one  of 
the  preceding  claims  7  to  1  0,  characterised  in  that, 

55  said  muffler  (5)  comprises  a  plurality  of  expansion 
chambers  (A  to  D)  separated  by  recessed  baffle 
plates  (9,10,11)  said  expansion  chambers  (A  to  D) 
are  disposed  successively  along  a  longitudinal  axis 

55 

25 
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of  the  muffler  (5). 

12.  Exhaust  gas  system  as  claimed  in  claim  11,  char- 
acterised  in  that,  the  baffle  plates  (9,10,11)  define 
cross-walls  of  the  muffler  (5).  s 

13.  Exhaust  gas  system  as  claimed  in  at  least  one  of 
the  preceding  claims  7  to  1  2,  characterised  in  that, 
the  catalytic  converter  body  (8)  is  disposed  to  con- 
nect  an  upstream  expansion  chamber  (C)  to  a  more  10 
downwardly  disposed  expansion  chamber  (A). 

14.  Exhaust  gas  system  as  claimed  in  claim  13,  char- 
acterised  in  that,  said  catalytic  converter  body  (8) 
is  disposed  to  bridge  a  downstream  expansion  15 
chamber  (B)  from  which  an  exhaust  gas  discharge 
pipe  (1  3)  extends  out  of  the  muffler  (5). 

15.  Exhaust  gas  system  as  claimed  in  at  least  one  of 
the  preceding  claims  7  to  1  4,  characterised  in  that,  20 
an  outlet  (4b)  of  the  exhaust  pipe  (4)  extends  into 
the  rearmost  expansion  chamber  (D)  from  which  a 
return  flow  of  the  exhaust  gas  forwardly  is  estab- 
lished  through  a  centre  expansion  chamber  (C),  the 
catalytic  converter  body  (8)  and  a  front  expansion  25 
chamber  (A)  to  the  downstream  expansion  cham- 
ber  (B). 

16.  Exhaust  gas  system  as  claimed  in  claim  12,  char- 
acterised  in  that,  the  catalytic  converter  body  (8)  30 
is  supported  through  the  cross-walls  (9,10)  defining 
the  downstream  expansion  chamber  (B)  to  extend 
through  a  recess  of  the  exhaust  pipe  (4)  to  project 
partially  into  the  interior  of  said  exhaust  pipe  (4)  so 
as  to  allow  the  flow  of  a  part  of  the  exhaust  gas  35 
through  said  projection  part  (8A)  of  the  catalytic 
converter  body  (8)  from  an  upstream  entry  side  to 
a  downstream  discharge  side  thereof. 

17.  Exhaust  gas  system  as  claimed  in  at  least  one  of  40 
the  preceding  claims  7  to  1  6,  characterised  in  that, 
that  part  (8A)  of  the  catalytic  converter  body  (8) 
which  defines  a  pre-cleaning  first  branch  passage- 
way  of  the  catalytic  converter  body  (8)  comprises  a 
sectional  area  which  is  equal  or  less  than  two  thirds  45 
of  the  cross  section  of  the  whole  catalytic  converter 
body  (8)  and  the  part  of  the  exhaust  gas  passing 
through  said  first  branch  passageway  (8A)  of  the 
catalytic  converter  body  (8)  amounts  maximally  to 
two  thirds  of  the  quantity  of  the  exhaust  gas  flowing  so 
through  the  exhaust  pipe  (4). 

18.  Exhaust  gas  system  as  claimed  in  at  least  one  of 
the  preceding  claims  7  to  1  7,  characterised  in  that, 
the  catalytic  converter  body  (8)  comprises  a  honey-  55 
comb  catalyst  structure  having  catalytic  substances 
carried  on  its  active  surface. 

32  B1  16 

19.  Exhaust  gas  system  as  claimed  in  at  least  one  of 
the  preceding  claims  7  to  1  8,  characterised  in  that, 
the  catalytic  converter  body  (8)  comprises  a  winding 
structure  by  winding  a  flat  bent  foil  (8a)  and  a  cor- 
rugated  bent  foil  (8b)  spirally  lapping  one  above  the 
other,  said  foils  (8a,  8b)  being  bonded  by  soldering 
to  each  other. 

Patentanspriiche 

1  .  Verfahren  zur  katalytischen  Reinigung  eines  Abga- 
ses  einer  Verbrennungskraftmaschine  (2),  die  ei- 
nen  Katalysatorkorper  (8),  der  in  einem  Abgastopf 
(5)  eines  Abgassystems  der  Maschine  angeordnet 
ist,  aufweist,  dadurch  gekennzeichnet,  dal3  ein 
Gesamtstrom  des  Abgases  in  eine  Vielzahl  von  Ab- 
gasteilstromen  aufgeteilt  wird,  ein  Abgasteilstrom 
durch  einen  ersten  Zweig  (8A)  des  Katalysatorkor- 
pers  (8)  gefuhrt  wird  und  dann  der  wiederzusam- 
mengefuhrte  Abgasgesamtstrom  durch  einen  zwei- 
ten  Zweig  (8B)  des  Katalysatorkorpers  (8)  gefuhrt 
wird. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  eine  Vorreinigung  eines  Teils  des  Ab- 
gasgesamtstromes  in  den  ersten  Zweig  des  Kata- 
lysators  durchgefuhrt  wird,  und  dal3  der  vorgerei- 
nigte  Teil  des  Abgases  dann  wieder  mit  dem  Rest 
des  Abgasgesamtstromes  zusammengefuhrt  wird, 
urn  durch  den  zweiten  Zweig  des  in  dem  Abgastopf 
(5)  angeordneten  Katalysatorkorpers  gefuhrt  zu 
werden. 

3.  Verfahren  nach  zumindest  einem  der  vorhergehen- 
den  Anspruche  1  oder  2,  dadurch  gekennzeich- 
net,  dal3  ein  Teil  des  Abgasgesamtstromes  durch 
einen  Abschnitt  eines  einzigen  Katalysatorkorpers 
(8)  gefuhrt  wird,  wobei  sich  der  Abschnitt  in  einen 
Endabschnitt  (4b)  eines  Abgasrohres  (4),  das  sich 
in  den  Abgastopf  (5)  erstreckt,  hineinragt. 

4.  Verfahren  nach  zumindest  einem  der  vorhergehen- 
den  Anspruche  1  bis  3,  dadurch  gekennzeichnet, 
dal3  ein  Teil  des  Abgasgesamtstromes  durch  einen 
Abschnitt  (8A)  eines  einzigen  Katalysatorkorpers 
(8)  gefuhrt  wird,  wobei  der  Abschnitt  (8A)  einen  Teil 
eines  Abgasnebenpfades  bildet,  der  von  einem 
Endabschnitt  (4b)  des  Abgasrohres  (4)  abzweigt. 

5.  Verfahren  nach  zumindest  einem  der  vorhergehen- 
den  Anspruche  1  bis  4,  dadurch  gekennzeichnet, 
dal3  der  Hauptteil  des  Abgasgesamtstromes  ohne 
Vorreinigung  zu  einem  am  weitesten  hinten  liegen- 
den  Endabschnitt  des  Abgastopfes  (5)  gefuhrt  wird, 
dal3  der  Abgasstrom  umgekehrt  wird  zu  einer  zen- 
tralen  Expansionskammer  (C),  inderdieWiederzu- 
sammenfuhrung  des  Hauptabgasstromes  und  des 
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vorgereinigten  Teils  des  Abgases  stattfindet  und 
der  zusammengefuhrte  Gesamtabgasstrom  durch 
den  Teil  (8B)  des  einzigen  Katalysatorkorpers  (8) 
gefuhrt  wird,  der  nicht  der  Durchstromung  des  Teils 
des  Abgasgesamtstromes  zur  Durchfuhrung  der  s 
Vorreinigung  dieses  Teils  ausgesetzt  war. 

6.  Verfahren  nach  zumindest  einem  der  vorhergehen- 
den  Anspruche  1  bis  5,  dadurch  gekennzeichnet, 
dal3  die  Abgasstromung  innerhalb  des  Abgastopfes  10 
(5)  entlang  der  Langsachse  desselben  umgekehrt 
wird  von  einer  am  weiteesten  hinten  liegenden  Ex- 
pansionskammer  (D)  zu  einer  vorderen  Expansi- 
onskammer  (A),  urn  von  dem  Katalysatorkorper  (8) 
behandelt  zu  werden,  und  dann  zu  dem  Hinterseite  15 
des  Abgastopfes  (5)  durch  eine  trennende  Stro- 
mungsfuhrungsvorrichtung  (13)  zuruckgefuhrt  und 
von  der  Hinterseite  des  Abgastopfes  (5)  abgefuhrt 
wird. 

20 
7.  Abgassystem  einer  Verbrennungskraftmaschine 

(2)  mit  einem  Abgasrohr  (4),  das  sich  in  einen  Ab- 
gastopf  (5)  erstreckt,  der  einen  Katalysatorkorper 
(8)  aufnimmt  und  eine  Vielzahl  von  Abgasaufnah- 
me-Expansionskammern  (A  bis  D)  aufweist,  da-  25 
durch  gekennzeichnet,  dal3  der  Katalysatorkorper 
(8)  einen  ersten  Zweigdurchgang  (8A)  aufweist, 
durch  den  ein  Teilstrom  eines  zugefuhrten  Abgas- 
gesamtstromes  gefuhrt  wird,  und  einen  zweiten 
Zweigdurchgang  (88),  durch  denderwiederzusam-  30 
mengefuhrte  Abgasgesamtstrom  gefuhrt  wird. 

8.  Abgassystem  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dal3  die  Katalysatorvorrichtung  einen  ein- 
zigen,  in  dem  Abgastopf  angeordneten  Katalysator-  35 
korper  (8)  aufweist. 

9.  Abgassystem  nach  Anspruch  7  oder  8,  dadurch 
gekennzeichnet,  dal3  der  Katalysatorkorper  (8) 
teilweise  in  einen  Endabschnitt  (4b)  des  Abgasroh-  40 
res  (4)  hineinragt. 

10.  Abgassystem  nach  einem  der  Anspruche  7  oder  8, 
dadurch  gekennzeichnet,  dal3  der  Katalysatorkor- 
per  (8)  seitlich  des  Abgasrohres  (4)  angeordnet  ist  45 
und  dal3  eine  Abgasfuhrungsvorrichtung  (21)  vor- 
gesehen  ist,  die  von  dem  Abgasrohr  (4)  stromauf 
des  Katalysatorkorpers  (8)  abzweigt  und  mit  dem 
ersten  Zweigdurchgang  (8A)  des  Katalysatorkor- 
pers  (8)  verbunden  ist,  wobei  der  erste  Zweigdurch-  so 
gang  (8A)  einen  stromab  angeordneten  Abschnitt 
der  Abgasfuhrungsvorrichtung  (21)  bildet. 

1  1  .  Abgassystem  nach  zumindest  einem  der  vorherge- 
henden  Anspruche  7  bis  10,  dadurch  gekenn-  55 
zeichnet,  dal3  der  Abgastopf  (5)  eine  Vielzahl  von 
Expansionskammern  (A  bis  D)  aufweist,  die  durch 
Aussparungen  aufweisende  Prallplatten  (9,10,11) 

getrennt  sind,  wobei  die  Expansionskammern  (A 
bis  D)  entlang  der  Langsachse  des  Abgastopfes  (5) 
aufeinanderfolgend  angeordnet  sind. 

12.  Abgassystem  nach  Anspruch  11,  dadurch  ge- 
kennzeichnet,  dal3  die  Prallpaltten  (9,  1  0,  1  1  )  Quer- 
wande  des  Abgastopfes  (5)  bilden. 

13.  Abgassystem  nach  zumindest  einem  der  vorherge- 
henden  Anspruche  7  bis  12,  dadurch  gekenn- 
zeichnet,  dal3  der  Katalysatorkorper  (8)  so  ange- 
ordnet  ist,  urn  eine  stromauf  angeordnete  Expansi- 
onskammer  (C)  mit  einer  weiter  stromab  angeord- 
neten  Expansionskammer  (A)  zu  verbinden. 

14.  Abgassystem  nach  Anspruch  13,  dadurch  ge- 
kennzeichnet,  dal3  der  Katalysatorkorper  (8)  so 
angeordnet  ist,  urn  eine  stromab  angeordnete  Ex- 
pansionskammer  (B)  zu  uberbrucken,  von  der  sich 
ein  AbgasausstoBrohr  (18)  aus  dem  Abgastopf  (5) 
heraus  erstreckt. 

15.  Abgassystem  nach  zumindest  einem  der  vorherge- 
henden  Anspruche  7  bis  14,  dadurch  gekenn- 
zeichnet,  dal3  ein  AuslaB  (4b)  des  Abgasrohres  (4) 
sich  in  die  hinterste  Expansionskammer  (D)  er- 
streckt,  von  der  ein  Zuruckstromen  des  Abgases 
nach  vorne  bewirkt  wird  durch  eine  mittlere  Expan- 
sionskammer  (C),  den  Katalysatorkorper  (8)  und  ei- 
ne  vordere  Expansionskammer  (A)  zu  der  stromab 
angeordneten  Expansionskammer  (B). 

16.  Abgassystem  nach  Anspruch  12,  dadurch  ge- 
kennzeichnet,  dal3  der  Katalysatorkorper  (8)  durch 
die  Querwande  (9,10)  gelagert  ist,  die  die  stromab 
angeordnete  Expansionskammer  (B)  bilden,  urn 
sich  durch  eine  Ausnehmung  des  Abgasrohres  (4) 
zu  erstrecken,  urn  teilweise  in  das  Innere  dieses  Ab- 
gasrohres  (4)  hineinzuragen  zur  Ermoglichung  ei- 
nes  Abgasteilstromes  durch  den  vorragenden  Ab- 
schnitt  (8A)  des  Katalysatorkorpers  (8)  von  einer 
stromauf  gelegenen  Eingangsseite  zu  einer  strom- 
ab  gelegenen  Ausgangsseite  desselben. 

17.  Abgassystem  nach  zumindest  einem  der  vorherge- 
henden  Anspruche  7  bis  16,  dadurch  gekenn- 
zeichnet,  dal3  der  Teil  (8A)  des  Katalysatorkorpers 
(8),  der  einen  vorreinigenden  ersten  Zweigdurch- 
gang  des  Katalysatorkorpers  (8)  bildet,  eine  Teilfla- 
che  aufweist,  die  gleich  oder  kleiner  als  zwei  Drittel 
des  Querschnittes  des  gesamten  Katalysatorkor- 
pers  (8)  ist  und  der  Teil  des  Abgases,  der  durch  den 
ersten  Zweigdurchgang  (8A)  ders  Katalysatorkor- 
pers  (8)  stromt,  maximal  zwei  Drittel  der  Abgasge- 
samtmenge  betragt,  die  durch  das  Abgasrohr  (4) 
stromt. 

18.  Abgassystem  nach  zumindest  einem  der  vorherge- 
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henden  Anspruche  7  bis  17,  dadurch  gekenn- 
zeichnet,  da(3  der  Katalysatorkorper  (8)  einen  wa- 
benformigen  Grundkorper  mit  auf  seiner  aktiven 
Oberflache  abgelagerten  katalytischen  Substan- 
zen  aufweist. 

19.  Abgassystem  nach  zumindest  einem  der  vorherge- 
henden  Anspruche  7  bis  18,  dadurch  gekenn- 
zeichnet,  dal3  der  Katalysatorkorpers  (8)  eine  Wik- 
kelstruktur  besitzt,  fur  die  eine  flach  gekrummte  Fo- 
lie  (8a)  und  eine  gewellte,  gekrummte  Folie  (8b) 
ubereinanderliegend  spiralartig  aufgewickelt  wer- 
den,  wobei  die  Folien  (8a,  8b)  miteinander  durch  L6- 
ten  verbunden  sind. 

Revendications 

1  .  Procede  de  traitement  catalytique  des  gaz  d'echap- 
pement  d'un  moteur  a  combustion  interne  (2)  ayant 
un  corps  de  convertisseur  catalytique  (8)  dispose 
dans  un  silencieux  (5)  d'un  systeme  de  gaz 
d'echappement  du  moteur,  caracterise  en  ce  qu'un 
ecoulement  total  des  gaz  d'echappement  est  sub- 
divise  en  une  pluralite  d'ecoulements  partiels  de 
gaz  d'echappement,  un  ecoulement  partiel  de  gaz 
d'echappement  est  amene,  via  une  premiere  rami- 
fication  (8A)  dudit  corps  de  convertisseur  catalyti- 
que  (8)  et,  ensuite,  I'ecoulement  total  recombine  de 
gaz  d'echappement  est  amene,  via  une  deuxieme 
ramification  (8B)  du  corps  de  convertisseur  cataly- 
tique  (8)  . 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
qu'un  traitement  prealable  d'une  partie  de  I'ecoule- 
ment  total  des  gaz  d'echappement  est  execute 
dans  la  premiere  ramification  du  corps  de  conver- 
tisseur  catalytique  et  en  ce  que  ladite  partie,  traitee 
au  prealable,  des  gaz  d'echappement  est  ensuite 
recombinee  au  restant  de  I'ecoulement  total  des 
gaz  d'echappement  devant  etre  amenes  via  la 
deuxieme  ramification  du  corps  de  convertisseur 
catalytique,  dispose  dans  le  silencieux  (5). 

3.  Procede  selon  au  moins  I'une  des  revendications  1 
ou  2  precedentes,  caracterise  en  ce  qu'une  partie 
de  I'ecoulement  total  des  gaz  d'echappement  est 
amenee  via  une  partie  d'un  corps  de  convertisseur 
catalytique  (8)  unique,  ladite  partie  faisant  saillie 
dans  une  partie  d'extremite  (4b)  d'un  tuyau  d'echap- 
pement  (4)  s'etendant  dans  le  silencieux  (5). 

4.  Procede  selon  au  moins  I'une  des  revendications  1 
a  3  precedentes,  caracterise  en  ce  qu'une  partie  de 
I'ecoulement  total  des  gaz  d'echappement  est  ame- 
nee  via  une  partie  (8A)  d'un  corps  de  convertisseur 
catalytique  (8)  unique,  ladite  partie  (8A)  faisant  par- 
tie  d'un  passage  lateral  de  gaz  d'echappement  par- 

tant  d'une  partie  d'extremite  (4b)  du  tuyau  d'echap- 
pement  (4)  . 

5.  Procede  selon  au  moins  I'une  des  revendications  1 
5  a  4  precedentes,  caracterise  en  ce  qu'une  partie 

principale  de  I'ecoulement  total  des  gaz  d'echappe- 
ment  est  amenee  sans  traitement  prealable  a  une 
partie  d'extremite  se  trouvant  le  plus  a  I'arriere  du 
silencieux  (5),  inversant  ledit  ecoulement  des  gaz 

10  d'echappement  vers  une  chambre  de  detente  (C) 
centrale,  dans  laquelle  a  lieu  une  recombinaison 
dudit  ecoulement  principal  des  gaz  d'echappement 
et  de  la  partie  traitee  au  prealable  des  gaz  d'echap- 
pement,  amenant  ledit  ecoulement  total  recombine 

is  des  gaz  d'echappement  via  la  partie  (8B)  d'un  corps 
de  convertisseur  catalytique  (8)  unique  qui  n'a  pas 
ete  exposee  a  I'ecoulement  d'une  partie  dudit  ecou- 
lement  total  des  gaz  d'echappement,  afin  d'effec- 
tuer  un  traitement  prealable  de  ladite  partie. 

20 
6.  Procede  selon  au  moins  I'une  des  revendications  1 

a  5  precedentes,  caracterise  en  ce  que  I'ecoule- 
ment  des  gaz  d'echappement  est  inverse  le  long 
d'un  axe  longitudinal  du  silencieux  (5),  depuis  une 

25  chambre  de  detente  (D)  se  trouvant  le  plus  a  I'arrie- 
re,  vers  une  chambre  de  detente  (A)  avant,  afin 
d'etre  traite  via  le  corps  de  convertisseur  catalytique 
(8)  et  est  ensuite  ramene  a  I'arriere  du  silencieux 
(5)  via  un  moyen  formant  passage  de  separation 

30  (1  3)  et  est  evacue  de  I'arriere  du  silencieux  (5). 

7.  Systeme  de  gaz  d'echappement  d'un  moteur  a 
combustion  interne  (2)  comprenant  un  tuyau 
d'echappement  (4)  s'etendant  dans  un  silencieux 

35  (5)  qui  loge  un  corps  de  convertisseur  catalytique 
(8)  et  presente  une  pluralite  de  chambres  de  deten- 
te  (A  a  D)  recevant  des  gaz  d'echappement,  carac- 
terise  en  ce  que  le  corps  de  convertisseur  catalyti- 
que  (8)  comprend  un  premier  passage  de  ramifica- 

40  tion  (8A)  dans  lequel  est  amene  un  ecoulement  par- 
tiel  d'un  ecoulement  total  entrant  de  gaz  d'echap- 
pement,  et  un  deuxieme  passage  de  ramification 
(8B)  dans  lequel  est  amene  I'ecoulement  total  re- 
combine  de  gaz  d'echappement. 

45 
8.  Systeme  de  gaz  d'echappement  selon  la  revendi- 

cation  7,  caracterise  en  ce  que  le  moyen  a  conver- 
tisseur  catalytique  comprend  un  corps  de  conver- 
tisseur  catalytique  (8)  unique  dispose  dans  ledit  si- 

50  lencieux. 

9.  Systeme  de  tuyau  d'echappement  selon  la  reven- 
dication  7  ou  8,  caracterise  en  ce  que  le  corps  de 
convertisseur  catalytique  (8)  est  dispose  de  facon 

55  a  faire  partiellement  saillie  dans  une  partie  d'extre- 
mite  (4b)  du  tuyau  d'echappement  (4). 

10.  Systeme  de  gaz  d'echappement  selon  la  revendi- 
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cation  7  ou  8,  caracterise  en  ce  que  le  corps  de  con- 
vertisseur  catalytique  (8)  est  dispose  a  cote  du 
tuyau  d'echappement  (4)  et  en  ce  qu'un  moyen  for- 
mant  passage  de  gaz  d'echappement  (21)  est  pre- 
vu  de  facon  a  partir  du  tuyau  d'echappement  (4)  en  s 
amont  du  corps  de  convertisseur  catalytique  (8)  et 
a  communiquer  avec  le  premier  passage  de  ramifi- 
cation  (8A)  du  corps  de  convertisseur  catalytique 
(8),  ledit  premier  passage  de  ramification  (8A)  for- 
mant  une  partie  aval  dudit  moyen  formant  passage  10 
de  gaz  d'echappement  (21). 

11.  Systeme  de  gaz  d'echappement  selon  au  moins 
I'une  des  revendications  7  a  1  0  precedentes,  carac- 
terise  en  ce  que  ledit  silencieux  (5)  comprend  une  15 
pluralite  de  chambres  de  detente  (A  a  D)  separees 
par  des  plaques  de  deviation  (9,  10,  11)  creusees, 
lesdites  chambres  de  detente  (A  a  D)  etant  dispo- 
sees  successivement  le  long  d'un  axe  longitudinal 
du  silencieux  (5).  20 

(4),  de  maniere  a  permettre  I'ecoulement  d'une  par- 
tie  des  gaz  d'echappement  via  ladite  partie  de  saillie 
(8A)  du  corps  de  convertisseur  catalytique  (8),  de- 
puis  un  cote  d'entree  amont  vers  un  cote  d'evacua- 
tion  aval  de  ce  dernier. 

17.  Systeme  de  gaz  d'echappement  selon  au  moins 
I'une  des  revendications  7  a  1  6  precedentes,  carac- 
terise  en  ce  qu'une  partie  (8A)  du  corps  de  conver- 
tisseur  catalytique  (8)  qui  forme  un  premier  passa- 
ge  de  ramification  a  traitement  prealable  du  corps 
de  convertisseur  catalytique  (8)  comprend  une  aire 
de  section  transversale  qui  est  inferieure  ou  egale 
a  deux  tiers  de  la  section  transversale  de  I'ensem- 
ble  du  corps  de  convertisseur  catalytique  (8),  et  la 
partie  des  gaz  d'echappement  qui  passe  par  ledit 
premier  passage  de  ramification  (8A)  du  corps  de 
convertisseur  catalytique  (8)  est  egale  au  maximum 
aux  deux  tiers  de  la  quantite  de  gaz  d'echappement 
s'ecoulant  via  le  tuyau  d'echappement  (4). 

12.  Systeme  de  gaz  d'echappement  selon  la  revendi- 
cation  1  1  ,  caracterise  en  ce  que  les  plaques  de  de- 
viation  (9,  10,  11)  torment  des  parois  transversales 
du  silencieux  (5).  25 

13.  Systeme  de  gaz  d'echappement  selon  au  moins 
I'une  des  revendications  7  a  1  2  precedentes,  carac- 
terise  en  ce  que  le  corps  de  convertisseur  catalyti- 
que  (8)  est  dispose  de  facon  a  relier  une  chambre  30 
de  detente  (C)  amont  a  une  chambre  de  detente  (A) 
disposee  plus  en  aval. 

14.  Systeme  de  gaz  d'echappement  selon  la  revendi- 
cation  1  3,  caracterise  en  ce  que  ledit  corps  de  con-  35 
vertisseur  catalytique  (8)  est  dispose  de  facon  a  en- 
jamber  une  chambre  de  detente  (B)  aval,  a  partir  de 
laquelle  un  tuyau  d'evacuation  de  gaz  d'echappe- 
ment  (13)  s'etend  hors  du  silencieux  (5). 

40 
15.  Systeme  de  gaz  d'echappement  selon  au  moins 

I'une  des  revendications  7  a  1  4  precedentes,  carac- 
terise  en  ce  qu'une  sortie  (4b)  du  tuyau  d'echappe- 
ment  (4)  s'etend  dans  la  chambre  de  detente  (D)  se 
trouvant  le  plus  a  I'arriere,  a  partir  de  laquelle  un  45 
ecoulement  de  retour  des  gaz  d'echappement  vers 
I'avant  est  etabli  via  une  chambre  de  detente  (C) 
centrale,  le  corps  de  convertisseur  catalytique  (8) 
et  une  chambre  de  detente  (A)  avant,  vers  la  cham- 
bre  de  detente  (B)  aval.  so 

16.  Systeme  de  gaz  d'echappement  selon  la  revendi- 
cation  1  2,  caracterise  en  ce  que  le  corps  de  conver- 
tisseur  catalytique  (8)  est  supporte  via  les  parois 
transversales  (9,  10)  formant  la  chambre  de  detente  55 
(B)  aval,  afin  de  s'etendre  a  travers  une  cavite  du 
tuyau  d'echappement  (4)  de  facon  a  faire  partielle- 
ment  saillie  a  I'interieur  dudit  tuyau  d'echappement 

18.  Systeme  de  gaz  d'echappement  selon  au  moins 
I'une  des  revendications  7  a  1  7  precedentes,  carac- 
terise  en  ce  que  le  corps  de  convertisseur  catalyti- 
que  (8)  comprend  une  structure  catalytique  alveo- 
laire  ayant  des  substances  catalytiques  supportees 
par  sa  surface  active. 

19.  Systeme  de  gaz  d'echappement  selon  au  moins 
I'une  des  revendications  7  a  1  8  precedentes,  carac- 
terise  en  ce  que  le  corps  de  convertisseur  catalyti- 
que  (8)  comprend  une  structure  d'enroulement,  ob- 
tenue  en  enroulant  une  tole  metallique  (8A)  plane 
incurvee  et  une  tole  metallique  (8b)  ondulee  incur- 
vee,  se  chevauchant  helicoi'dalement  I'une  I'autre, 
lesdites  toles  metalliques  (8a,  8b)  etant  liees  par 
brasage  entre  elles. 
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