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are  joined  along  their  edges  and  having  conically 
narrowing  end  portions  such  that  in  the  edge 
joined  condition  of  the  shell  members  the  conical 
end  portions  thereof  exert  a  combined  radial  and 

5  axial  pressure  on  the  blocks  located  in  said  end 
portion  so  as  to  hereby  hold  the  row  of  blocks 
firmly  axially  clamped  together. 

The  invention  is  based  on  the  recognition  that 
at  least  the  vast  majority  of  ordinary  car  engines 

10  may  be  used  with  a  silencer  which  is  built  up  with 
or  as  a  row  of  relatively  few  modular  silencer 
elements  selected  from  a  higher,  but  still  rela- 
tively  low  number  of  different  modular  elements, 
whereby  each  of  the  elements  or  each  pair  of 

15  juxtaposed  elements  causes  a  damping  action  in 
some  specific  frequency  range.  The  elements 
may  be  of  uniform  outer  shape  and  thus  be 
assembled  in  a  standard  casing,  wherein  already 
a  sufficient  number  of  five  or  six  elements 

20  selected  from  only  about  the  double  number  of 
different  elements  will  provide  for  many  thou- 
sands  of  possibilities  of  operatively  different 
silencers. 

Thus,  what  is  sufficient  for  the  production  of  a 
25  silencer  for  a  given  engine  is  to  bring  a  standard 

casing  into  a  mounting  position,  select  a  low 
standard  number  of  elements  from  a  magazine  of 
preshaped  elements  or  rather  from  a  higher,  but 
still  a  very  low  number  of  magazines  of  pre- 

30  shaped  mutually  different  elements,  placing  the 
selected  elements  in  the  casing,  and  closing  the 
casing.  In  practice,  of  course,  the  act  of  selecting 
the  correct  elements  for  a  given  engine  model 
may,  simply,  be  an  act  of  reading  in  the  engine 

35  model  into  a  computer  or  control  unit  which  is 
preprogrammed  to  effect  the  relevant  correct 
selection  in  an  automatic  manner,  and  of  course 
even  the  mounting  of  the  selected  elements  in  a 
correct  order  of  succession  and  the  closing  of  the 

40  casing  may  easily  be  effected  automatically. 
It  will  be  appreciated,  therefore,  that  from  a 

production  point  of  view  it  will  be  practically 
completely  unimportant  whether  the  next  single 
silencer  to  be  produced  whould  be  of  the  same 

45  type  as  the  previous  one  or  of  any  other  type 
among  hundreds  or  thousands  of  such  other 
types.  In  an  only  semi  automatic  production  it  will 
of  course  be  convenient  to  produce  the  silencers 
in  series  of  uniform  types,  but  still  the  change 

50  over  from  one  type  to  another  will  be  very  easy  to 
arrange  for. 

This  easiness,  of  course,  will  imply  a  previous 
production  of  the  different  elements,  just  as  the 
various  parts  of  conventional  silencers  should  be 

55  preproduced  before  the  assembly  thereof,  but  the 
required  elements  are  quite  easy  to  produce,  e.g. 
by  a  moulding  or  pressing  technique,  and  they 
will  be  mountable  merely  by  being  "shovelled 
together"  in  the  casing. 

60  It  is  a  very  important  consequence  of  the 
invention  that  the  production  costs  may  be 
reduced  to  such  a  degree  that  it  becomes 
commercially  realistic  to  make  use  of  highly 
resistant  and  relatively  expensive  materials  such 

65  as  stainless  steel  for  the  casing,  whereby  it  is 

Description 

The  present  invention  relates  to  a  silencer  for 
the  exhaust  system  of  combustion  engines, 
primarily  for  vehicles,  and  a  method  of  manu- 
facturing  the  silencer. 

In  practice  it  is  necessary  to  produce  a  wide 
variety  of  different  silencers,  because  almost  each 
single  engine  model  shows  its  own  requirements 
with  respect  to  the  combination  of  throttling  and 
silencing  requirements,  the  latter  being  con- 
ditioned  by  the  specific  sound  frequency  spec- 
trum  of  the  motor.  Though  the  design  principles 
may  be  the  same  for  the  different  silencers  they 
should  nevertheless  be  produced  with  particular 
specifications  for  each  engine  model,  and  at  least 
in  specialized  silencer  factories  this  amounts  to  a 
considerable  problem  with  respect  to  the  required 
flexibility  of  the  production.  Each  change-over  for 
the  production  of  a  new  or  another  silencer  type  is 
costly,  and  for  avoiding  too  frequent  changes  it  is 
normally  necessary  to  build  up  rather  large  stores 
of  many  different  types  of  silencers. 

It  should  be  mentioned  that  a  specific  silencer 
type  exists,  viz.  containing  a  sound  absorbing 
material,  normally  a  fibrous,  soft  material,  which 
is  effectively  damping  for  all  relevant  sound 
frequencies,  whereby  the  silencers  may  to  some 
degree  be  standardized,  though  still  in  groups  of 
different  throttling  capacities.  However,  silencers 
of  this  type  suffer  from  the  general  drawback  that 
the  sound  absorbing  material  gets  decomposed 
and  disappears  by  and  by,  often  within  few 
months  only.  The  invention,  therefore,  is  primar- 
ily  related  to  the  other  main  type  of  silencers, 
wherein  the  damping  is  effected  by  arranging  for 
various  rigid-walled  chamber  portions,  in  which 
the  sound  is  damped  by  resonance  or  reflection 
effects. 

It  is  the  purpose  of  the  invention  to  provide  a 
silencer  of  the  last  mentioned  kind  which  is  well 
suited  to  be  manufactured  in  a  simple  manner 
such  that  the  production  can  easily  be  changed 
over  between  different  types  of  silencers. 

DE-A-33  39  032  dicloses  a  silencer  for  combus- 
tion  engines  of  the  type  consisting  of  a  casing,  in 
which  there  is  mounted  a  row  of  modular  channel 
blocks  of  a  resistant  material,  these  blocks  being 
disposed  in  axial  abutting  relationship  in  the 
casing  and  together  forming  a  channel  insertion 
in  the  casing  for  fulfilling  the  actual  throttling  and 
sound  damping  requirements,  the  modular 
channel  blocks  being  of  non-circular  shape  and 
placed  in  a  casing  of  a  correspondingly  non- 
circular  cross  section,  wherein  the  channel  blocks 
are  identical  and  specifically  formed  such  that 
when  arranged  alternately  upside  down  in  a  row, 
the  exhaust  of  each  block  lies  in  line  with  the  inlet 
to  the  next  block  and  together  they  create  a 
specific  tortuous  flow  path. 

A  silencer  according  to  the  invention  is  charac- 
terized  in  that  said  modular  blocks  having  indivi- 
dual  internal  shapes,  said  casing  being  designed 
as  a  shell  member  consisting  of  two  preferably 
stainless  half-cylindrical  shell  members,  which 
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disc  elements,  therefore,  comprise  a  sound 
absorbing  material.  Basically,  therefore,  even  this 
known  silencer  is  of  the  type  based  on  the  use  of  a 
sound  absorbing  material,  and  in  the  said  speci- 

5  fication  there  is  no  mentioning  of  a  controlled, 
diversified  production  of  silencers  for  engines. 

In  other  kinds  of  series  production  it  is  of  course 
known,  e.g.  from  US-A-3,479,725,  to  make  use  of 
automatic  supply  and  fixation  of  the  various  parts 

10  of  a  silencer,  but  this  applies  to  the  production  of 
uniform  units  and  not  to  units  of  individually 
adjusted  specifications. 

In  the  following  the  invention  is  described  in 
more  detail  with  reference  to  the  drawing,  in 

15  which: 
Fig.  1  is  a  perspective  exploded  view  of  a 

silencer  according  to  the  invention, 
Fig.  2  is  a  cross  sectional  view  thereof. 
Fig.  3  is  a  longitudinal  sectional  view  thereof, 

20  Fig.  4  is  a  similar  view  illustrating  other  con- 
figurations  of  applied  insertion  elements, 

Fig.  5  is  a  schematic  view  illustrating  one 
method  of  manufacturing  the  silencers,  and 

Fig.  6  is  a  similar  view  illustrating  another 
25  manufacturing  method. 

The  silencer  shown  in  Fig.  1  consists  of  two 
outer  casing  shells  2  and  4  made  of  a  pressed 
stainless  sheet  material.  These  shells  are  shaped 
with  similar  half-cylindrical  middle  portions  6  of 

30  non-circular  cross  section  which  are  endwise 
terminated  by  half  tubular  connector  portions  8 
through  conical  end  portions  10.  Along  their 
opposite  edges  the  middle  portions  6  and  the 
conical  end  portions  10  are  provided  with  out- 

35  wardly  projecting  edge  flanges  12  and  14,  of 
which  the  flanges  14  are  broader  so  as  to  be 
foldable  about  the  flanges  12  by  a  later  joining 
operation.  The  half  tubular  connector  portions  8 
are  not  provided  with  corresponding  edge 

40  flanges,  since  they  are  wanted  to  be  joinable  so  as 
to  form  smooth  pipe  stubs  for  clamp  connection 
with  exterior  exhaust  pipes. 

Before  the  joining  of  the  two  casing  shells  2  and 
4  a  number  of  modular  channel  blocks  16  of  an 

45  outer  shape  corresponding  to  the  cross  sectional 
shape  of  the  joined  shells  is  placed  in  the  lower 
shell  4,  the  blocks  filling  out  the  conical  end 
portions  10  being  designated  18.  The  blocks  16 
are  of  uniform  length  and  outer  cross  sectional 

so  shape,  and  they  are  all  provided  with  one  or  more 
axial  holes,  but  the  disposition  of  these  holes  and 
the  entire  internal  design  of  the  various  blocks 
may  be  individual.  Thus,  as  shown  most  clearly  in 
Figs.  1,  3  and  4,  the  generally  tubular  blocks  may 

55  have  an  interior  cross  wall  20,  which  is  located 
individually  spaced  from  the  ends  of  the  block, 
and  the  various  blocks  may  be  different  also  in 
other  respects,  e.g.  with  respect  to  the  location  or 
size  or  shape  of  the  hole  or  holes  in  the  cross 

60  walls,  while  some  elements  may  be  simply  tubu- 
lar,  without  having  any  interior  cross  wall  at  all. 

Experiments  have  shown  that  with  a  suitable 
combination  of  only  some  4-6  block  members  16 
selected  from  a  relatively  low  number  of  differ- 

65  ently  shaped  block  members,  e.g.  some  10-12 

practically  possible  to  overcome  the  long  existing 
problem  of  the  relatively  short  lifetime  of  ordinary 
silencers. 

According  to  an  important  modification  of  the 
invention  as  so  far  described  it  will  be  possible  to 
make  use  of  only  one  type  or  extremely  few  types 
of  prefabricated  silencer  elements,  inasfar  as  it 
will  be  possible  to  subject  each  prefabricated 
element  to  any  required  individual  working  in 
direct  connection  with  its  transfer  from  the 
element  magazine  to  the  silencer  casing.  In  this 
way  a  standard  element  member  may  be  worked, 
rapidly,  so  as  to  adopt  a  final  shape  corre- 
sponding  to  any  one  of  the  said  different 
elements  as  otherwise  housed  in  individual 
magazines,  and  in  this  connection  the  said  com- 
puter  or  control  unit  should  control  the  operation 
of  the  working  equipment  rather  than  the  selec- 
tion  of  already  prepared,  different  elements.  It  will 
be  a  matter  of  skilled  choice  whether  in  a  particu- 
lar  production  it  should  be  preferred  to  prefabri- 
cate  but  very  few  element  members  and  use  a 
selectively  operable  working  tool  arrangement,  or 
whether  it  is  better  to  dispense  with  any  indivi- 
dual  working  and  rely  solely  on  a  higher  number 
of  prefabricated  different  elements.  Even  a  combi- 
nation  of  these  two  basic  possibilities  may  be 
considered. 

According  to  the  invention,  a  silencer  for  com- 
bustion  engines  and  of  the  type  consisting  of  a 
cylindrical  casing,  in  which  there  is  mounted  a 
row  of  modular  channel  blocks  of  a  resistant 
material,  these  blocks  being  disposed  in  axial 
abutting  relationship  in  the  casing  and  together 
forming  a  channel  insertion  in  the  casing  adapted 
to  individual  throttling  and  sound  damping 
requirements  of  the  type  as  known  from  US-A- 
3,545,566,  is  characterized  in  that  the  modular 
channel  blocks  as  selected  and  juxtaposed  for  the 
requirements  as  to  sound  damping  and  throttling 
for  the  particular  silencer  are  of  a  non-circular 
shape  and  are  placed  in  a  casing  of  a  corre- 
spondingly  noncircular  cross  section,  said  casing 
being  designed  as  a  shell  member  with  integrated 
end  walls  located  with  a  mutual  spacing  so  as  to 
hold  the  row  of  blocks  axially  clamped  between 
the  ends  of  the  casing. 

The  invention  is  further  defined  in  the  sub- 
claims,  which  specify  preferred  designs  of  the 
silencer  according  to  the  invention.  The  invention 
also  comprises  the  method  of  producing  such 
silencers  in  an  at  least  semi  automatic  manner 
according  to  claim  4. 

From  US-A-3,545,566  it  is  known  to  produce  a 
silencer  for  a  given  purpose  in  a  ventilation  plant 
by  incorporating  in  a  cylindrical  casing  a  number 
of  round  disc  elements  having  an  eccentric 
middle  hole,  whereby  the  silencer  may  be  finely 
adjusted  to  the  engine  by  mounting  the  disc 
elements  with  their  eccentric  holes  in  different 
angular  positions,  such  that  the  holes  will  overlap 
each  other  to  a  higher  or  smaller  degree.  How- 
ever,  while  the  throttling  capacity  is  adjustable  in 
this  manner  the  damping  characteristic  will  be 
adjustable  to  any  significant  degree,  and  the  said 
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identical  silencers  to  be  produced  consecutively, 
but  the  production  will  be  quite  as  easy  even  if  the 
consecutively  produced  silencers  are  not  identi- 
cal. 

5  Fig.  6  illustrates  a  modified  manufacturing 
method,  in  which  a  store  40  is  subdivided  in  only 
a  small  number  of  individual  magazines  42  for 
channel  block  members  44.  These  block  members 
are  units  which  are  prefabricated  with  the 

m  required  main  dimensions  and  design,  though 
without  being  finished  as  far  as  some  details  are 
concerned,  e.g.  the  provision  of  one  or  more 
holes  in  a  transverse  wall  portion  thereof.  In  other 
words,  the  block  members  need  a  final  working 

m  operation  in  order  to  be  ready  for  use  as  the  said 
diversified  channel  blocks,  while  on  the  other 
hand  each  block  member  can  be  converted  into 
any  of  several  possible  different  channel  blocks 
merely  by  being  worked  in  any  of  a  variety  of 

20  possible  manners,  e.g.  with  respect  to  the  size 
and  positioning  of  one  or  more  holes  in  a  wall 
portion  thereof  or  with  respect  to  removal  of 
material  otherwise  or  even  insertion  of  additional 
material  portions. 

25  For  carrying  out  the  required  final  working  of 
the  single  block  members  before  these  are 
delivered  to  the  silencer  shell  6  there  is  arranged, 
above  the  mounting  station  28,  a  working  station 
46  including  the  necessary  tool  equipment  for 

30  effecting  the  working  in  the  required  selective 
manner.  The  operation  of  the  working  station  is 
controlled  by  the  control  unit  36  in  accordance 
with  the  requirements  for  each  single  block 
member  of  each  single  silencer,  irrespectively  of 

35  the  sound  damping  effect  being  conditioned  by 
the  respective  single  blocks  or  by  the  pairwise 
juxtaposition  of  the  blocks. 

different  block  types,  an  effective  silencer  can  be 
produced  in  a  standard  casing  for  practically 
every  existing  model  of  combustion  engine  at 
least  within  a  wide  range  as  defined  by  private 
cars  versus  trucks  and  other  heavier  vehicles.  For 
the  latter  vehicles,  of  course,  it  will  be  possible  to 
produce  silencers  of  an  enlarged  standard  size. 

Figs.  3  and  4  show  different  examples  of  the 
design  of  the  blocks  16.  The  various  detailed 
designs  will  not  be  discussed  in  more  detail, 
because  there  are  numerous  possibilities  of  pro- 
viding  block  members  shaped  so  as  to  be  effec- 
tively  sound  damping  either  by  themselves  or  by 
their  being  combined  with  other  block  members, 
whereby  e.g.  wide  channel  portions  of  different 
lengths  for  standing  sound  waves  may  be 
arranged  for  in  the  silencer  casing.  Experiments 
have  shown,  however,  that  only  some  ten  to 
twelve  different  block  shapes  are  required  for 
making  five  or  six  selected  ones  operative  for 
many  different  engine  models. 

The  material  of  the  blocks  may  be  ceramics, 
preferably  a  lightweight  porous  ceramics  or  a 
similar  heat  and  acid  resistant  material.  The  sur- 
faces  may  well  have  sound  absorbing  qualities, 
but  the  use  of  decomposable  materials  should  be 
avoided. 

The  selected  blocks  including  the  end  blocks  18 
will  fill  out  the  shell  casing,  but  it  will  be  appreci- 
ated  that  with  the  particular  shape  and  joining 
method  of  the  shells  it  will  be  easy  to  compensate 
for  some  tolerance  deviations  both  axially  and  in 
the  cross  directions,  such  that  the  blocks  will  be 
firmly  enveloped.  The  blocks  may  even  be  slightly 
compressible  when  they  are  made  of  a  suitable 
pressed,  porous  material.  It  may  be  preferable  to 
effect  the  necessary  throttling  adjustment  of  the 
silencers  by  means  of  special  submodular  plate 
elements  having  respective  channel  holes  of  the 
various  relevant  sizes. 

Fig.  5  illustrates  a  subdivided  store  22  compris- 
ing  a  plurality  of  magazines  24  for  the  respective 
different  channel  blocks  16  and  18,  these  blocks 
being  produced  as  standard  units  for  supply  to 
the  respective  magazines  24.  The  store  24  has 
outlet  bottom  26  operable  to  consecutively 
release  the  lowermost  block  16  or  18  in  any 
selected  magazine  24,  whereby  the  released  block 
is  guided  to  a  mounting  station  28,  in  which  a 
casing  shell  member  6  is  moved  stepwise,  on  a 
conveyor  30,  past  a  downlet  32  for  the  blocks  as 
released  from  any  one  of  the  magazines  24.  The 
release  devices  of  the  bottom  26  are  selectively 
actuated  by  a  selector  unit  34  controlled  by  a 
control  unit  36,  which  includes  a  memory  register 
for  the  required  block  combinations  of  silencers 
for  the  various  engine  models.  The  control  unit 
has  an  actuator  unit  38,  which  is  operable  to 
inform  the  control  unit  36  of  the  engine  model,  for 
which  the  next  silencer  is  to  be  produced. 

In  this  manner  the  stepwise  moved  casing  shell 
6  will  receive,  successively,  the  selected  blocks  16 
and  18  for  the  build-up  of  the  particular  silencer 
for  the  required  purpose.  Obviously,  the  actuator 
unit  38  may  be  set  to  cause  any  desired  number  of 

Claims 
40 

1  .  A  silencer  for  combustion  engines  of  the  type 
consisting  of  a  casing,  in  which  there  is  mounted 
a  row  of  modular  channel  blocks  (16)  of  a  resis- 
tant  material,  these  blocks  (16)  being  disposed  in 

45  axial  abutting  relationship  in  the  casing  and 
together  forming  a  channel  insertion  in  the  casing 
for  fulfilling  the  actual  throttling  and  sound  damp- 
ing  requirements,  the  modular  channel  blocks 
(16)  being  of  non-circular  shape  and  placed  in  a 

so  casing  (6)  of  a  correspondingly  non-circular  cross 
section,  characterized  in  that  said  modular  blocks 
having  individual  internal  shapes,  said  casing 
being  designed  as  a  shell  member  (2,  4)  consist- 
ing  of  two  preferably  stainless  half-cylindrical 

55  shell  members  (6),  which  are  joined  along  their 
edges  (14)  and  having  conically  narrowing  end 
portions  such  that  in  the  edge  joined  condition  of 
the  shell  members  the  conical  end  portions 
thereof  exert  a  combined  radial  and  axial 

60  pressure  on  the  blocks  (18)  located  in  said  end 
portion  (10)  so  as  to  hereby  hold  the  row  of  blocks 
firmly  axially  clamped  together. 

2.  A  silencer  according  to  claim  1,  in  which  the 
two  shell  halves  (2,  4)  consist  of  a  stiff  and  durable 

65  lightweight  ceramics. 

4 
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weisen,  wobei  das  Gehause  als  ein  Mantel  (2,  4) 
ausgebildet  ist,  der  aus  zwei  vorzugsweise  rost- 
freien  halbzylindrischen  Mantelteilen  (6)  besteht, 
die  uber  ihre  Rander  (14)  zusammengefiigt  sind 

5  und  sich  konisch  verjungende  Enden  aufweisen, 
und  zwar  derart,  dass,  wenn  die  Mantelteile  uber 
ihre  Rander  zusammengefugt  sind,  ihre  koni- 
schen  Enden  einen  kombinierten  Radial-  und 
Axialdruck  auf  die  im  genannten  Endteil  (10) 

10  befindlichen  Blocke  (18)  ausiiben,  urn  die  Reihe 
von  Blocken  dadurch  in  Axialrichtung  fest  zusam- 
mengeklemmt  zu  halten. 

2.  Schalldampfer  nach  Anspruch  1,  in  dem  die 
zwei  Mantelhalften  (2,  4)  aus  einem  starren  und 

w  dauerhaften  Leichtgewichtskeramikmaterial 
bestehen. 

3.  Schalldampfer  nach  Anspruch  1,  in  dem  die 
zwei  Mantelhalften  (2,  4)  durch  eine  Falznaht 
zwischen  Randflanschteilen  (12,  14)  uber  die  voile 

20  Lange  des  Gehauses  zusammengefugt  sind. 
4.  Verfahren  zur  Herstellung  eines  Schalldamp- 

fers  nach  Anspruch  1,  mit  vorbestimmten  Spezifi- 
kationen  fur  den  Gebrauch  in  Verbindung  mit 
einem  spezifischen  Motortyp,  dadurch  gekenn- 

25  zeichnet,  dass  ein  vorgefertigter  Standardgehau- 
seteil  (4)  fiir  Schalldampfer  einer  Montagestation 
(28)  zugefiihrt  wird,  dass  ein  Einsatz  fur  den 
Gehauseteil  (4)  zusammengesetzt  wird,  beste- 
hend  aus  einem  im  allgemeinen  rohrformigen 

30  Korper,  der  als  eine  Reihe  modularer  Kanalblocke 
(16)  oder  Segmente  in  individueller  Ausfuhrung 
ausgebildet  ist,  dass  die  verschiedenen  Segmente 
(16)  selektiv  aus  einem  Vorrat  (20,  40)  an  von 
aussen  im  wesentlichen  einheitlichen  Segmenten 

35  (16)  geliefert  werden,  und  zwar  derart,  dass  die 
einzelnen  Segmente  (16),  die  der  Reihe  von  Seg- 
menten  zugefuhrt  werden,  die  erforderlichen  indi- 
viduellen  Merkmale  aufweisen,  worauf  der 
Gehauseteil  (4)  mit  einem  anderen  Gehauseteil 

40  (2)  zusammengefugt  wird,  um  ein  geschlossenes 
Gehause  um  den  genannten  Einsatz  herum  zu 
bilden. 

5.  Verfahren  nach  Anspruch  4,  bei  dem  die 
Segmente  (16)  aus  einem  Mehrfachgruppenvor- 

45  rat  (22)  selektiert  werden,  in  dem  sie  als  vorgefer- 
tigte  Einheiten  in  einer  Mehrzahl  von  Gruppen 
(24)  im  wesentlichen  einheitlicher  Aussenform 
vorhanden  sind,  jedoch  mit  individuellen  Innen- 
ausfiihrungen. 

so  6.  Verfahren  nach  Anspruch  4,  bei  dem  die 
Segmente  (16)  aus  einem  Vorrat  (40)  an  im 
wesentlichen  einheitlichen  Segmenten  geliefert 
und  nacheinander  durch  eine  Arbeitsstation  (46) 
gefuhrt  werden,  in  der  sie  selektiv  bearbeitet 

55  werden,  um  den  erforderlichen  individuellen 
Merkmalen  der  angrenzenden  Segmente  (16)  zu 
entsprechen,  bevor  die  Segmente  in  dem  diese 
aufnehmenden  Gehauseteil  (4)  des  Schalldamp- 
fers  angeordnet  werden. 

eo  7.  Verfahren  nach  Anspruch  4,  bei  dem  die 
Segmente  (16)  in  einem  Gehauseteil  (4)  aufge- 
nommen  werden,  der  aus  einer  langlichen  Halfte 
eines  kompletten  Schalldampfergehauses  (2,  4) 
besteht,  dessen  andere  Halfte  (2)  uber  den 

65  genannten  Einsatz  angeordnet  und  mit  den  Ran- 

3.  A  silencer  according  to  claim  1,  in  which  the 
two  shell  halves  (2,  4)  are  joined  by  a  folding  joint 
between  edge  flange  portions  (12,  14)  over  the 
entire  length  of  the  casing. 

4.  A  method  of  producing  a  silencer  according 
to  claim  1  and  having  predetermined  specifica- 
tions  for  use  in  connection  with  a  specific  engine 
model,  characterized  by  the  steps  of  supplying  to 
an  assembly  station  (28)  a  prefabricated  standard 
silencer  casing  part  (4),  building  up  an  insertion 
for  said  casing  part  (4)  consisting  of  a  generally 
tubular  body  provided  as  a  row  of  modular 
channel  blocks  (16)  or  segments  of  individual 
design,  the  various  segments  (16)  being  selec- 
tively  supplied  from  a  store  (20,  40)  of  externally 
substantially  uniform  segments  (16)  in  such  a 
manner  that  the  single  segments  (16)  as  supplied 
to  the  row  of  segments  show  required  individual 
characteristics,  and  then  joining  the  said  casing 
part  (4)  with  another  casing  part  (2)  to  form  a 
closed  casing  about  the  said  insertion. 

5.  A  method  according  to  claim  4,  whereby  the 
segments  (16)  are  selected  from  a  multiple  group 
store  (22),  in  which  they  are  present  as  prefabri- 
cated  units  in  a  plurality  of  groups  (24)  of  sub- 
stantially  uniform  exterior  shape,  but  with  indivi- 
dual  interior  designs. 

6.  A  method  according  to  claim  4,  whereby  the 
segments  (16)  are.  supplied  from  a  store  (40)  of 
substantially  uniform  segment  members  and  are 
successively  moved  through  a  working  station 
(46),  in  which  they  are  selectively  worked  to 
conform  with  the  required  individual  characteris- 
tics  of  the  juxtaposed  segments  (16)  before  the 
mounting  of  the  segments  in  the  receiving 
silencer  casing  part  (4). 

7.  A  method  according  to  claim  4,  whereby  the 
segments  (16)  are  placed  in  a  casing  part  (4) 
constituted  by  one  longitudinal  half  of  a  complete 
silencer  casing  (2,  4),  the  other  half  (2)  of  which  is 
mounted  over  the  said  insertion  and  joined  with 
the  edges  (14)  of  the  first  casing  part  (4),  the 
modular  segments  (16)  being  sized  such  that  the 
insertion  is  stabilized  axially  and  radially  by  the 
joining  of  the  casing  halves  (2,  4). 

8.  A  method  according  to  claim  4,  whereby 
conical  segments  (18)  are  mounted  in  opposite 
conical  ends  of  the  silencer  casing  (2,  4). 

Patentanspriiche 

1.  Schalldampfer  fur  Verbrennungsmotoren, 
bestehend  aus  einem  Gehause,  in  dem  eine  Reihe 
modularer  Kanalblocke  (16)  aus  widerstandsfahi- 
gem  Material  angeordnet  ist,  welche  Blocke  (16) 
in  Axiairichtung  aneinander  angrenzend  in  dem 
Gehause  untergebracht  sind  und  zusammen 
einen  Kanaleinsatz  in  dem  Gehause  bilden,  um 
die  eigentlichen  Drosselungsund  Schalldam- 
mungsforderungen  zu  erfiillen,  wobei  die  modu- 
laren  Kanalblocke  (16)  eine  unrunde  Form  aufwei- 
sen  und  in  einem  Gehause  (6)  mit  entsprechend 
unrundem  Querschnitt  untergebracht  sind, 
dadurch  gekennzeichnet,  dass  die  genannten 
modularen  Blocke  individuelle  Innenformen  auf- 
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modele  de  moteur  specifique,  caracterisee  par  les 
phases  de  fourniture  a  une  station  d'assemblage 
(28)  d'une  portion  d'enveloppe  de  silencieux  stan- 
dard  prefabriquee  (4),  constituant  une  insertion 
pour  ladite  portion  d'enveloppe  (4)  comprenant 
un  corps  generalement  tubulaire  construit 
comme  une  rangee  de  blocs  de  canal  modulaires 
(16)  ou  des  segments  a  dessin  individuel,  les 
segments  divers  (16)  etant  fournis  selectivement 
d'un  depot  (20,  40)  de  segments  substantielle- 
ment  uniformes  exterieurement  (16)  detelle  sorte 
que  les  segments  simples  (16)  fournis  a  ia  rangee 
de  segments  montrent  des  caracteristiques  indivi- 
duelles  requises,  et  alors  joignant  ladite  portion 
d'enveloppe  (4)  avec  une  autre  portion  d'enve- 
loppe  (2)  pour  former  une  enveloppe  fermee 
autour  de  ladite  insertion. 

5.  Une  methods  selon  la  revendication  4,  dans 
laquelle  les  segments  (16)  sont  choisis  d'un  depot 
de  groupe  multiple  (22),  dans  lequel  ils  sont 
presents  comme  unites  prefabriquees  dans  une 
pluralite  de  groupes  (24)  de  forme  exterieure 
substantiellement  uniforme,  mais  a  dessins  inte- 
rieurs  individuels. 

6.  Une  methods  selon  la  revendication  4,  dans 
laquelle  les  segments  (16)  sont  fournis  d'un  depot 
(40)  de  membres  de  segment  substantiellement 
uniformes  et  sont  deplaces  successivement  a 
travers  une  station  de  travail  (46),  ou  ils  sont 
traites  selectivement  pour  conformer  aux  caracte- 
ristiques  individuelles  requises  des  segments  jux- 
taposes  (16)  avant  de  monter  les  segments  dans 
la  portion  d'enveloppe  (4)  de  silencieux  recep- 
trice. 

7.  Une  methode  selon  la  revendication  4,  dans 
laquelle  les  segments  (16)  sont  places  dans  une 
portion  d'enveloppe  (4)  constitute  par  une  moitie 
longitudinale  d'une  enveloppe  de  silencieux  com- 
plete  (2,  4),  dont  I'autre  moitie  (2)  est  montee  sur 
ladite  insertion  et  jointe  aux  rebords  (14)  de  la 
premiere  portion  d'enveloppe  (4),  les  segments 
modulaires  (16)  etant  dimensionnes  de  telle  sorte 
que  I'insertion  est  stabilisee  axialement  et  radiale- 
ment  par  I'assemblage  des  moities  d'enveloppe 
(2,  4). 

8.  Une  methode  selon  la  revendication  4,  dans 
laquelle  les  segments  coniques  (18)  sont  montes 
dans  des  extremites  coniques  opposees  de  I'en- 
veloppe  de  silencieux  (2,  4). 

dern  (14)  des  ersten  Gehauseteiles  (4)  zusammen- 
gefiigt  ist,  wobei  die  modularen  Segmente  (16) 
derart  bemessen  sind,  dass  der  Einsatzdurch 
Zusammenfugen  der  Gehausehalften  (2,  4)  axial 
und  radial  stabilisiert  wird. 

8.  Verfahren  nach  Anspruch  4,  bei  dem  koni- 
sche  Segmente  (18)  in  gegenuberliegenden  koni- 
schen  Enden  des  Schalldampfergehauses  (2,  4) 
angeordnet  werden. 

Revendicafions 

1.  Un  silencieux  pour  moteurs  a  combustion  du 
type  comprenant  une  enveloppe  dans  laquelle  on 
a  monte  une  rangee  de  blocs  de  canal  modulaires 
(16)  d'un  materiau  resistant,  lesdits  blocs  (16) 
etant  arranges  dans  un  rapport  d'aboutement 
axial  dans  I'enveloppe  et  formant  ensemble  une 
insertion  de  canal  dans  I'enveloppe  pour  effectuer 
les  necessites  de  serrage  et  d'amortissement  du 
bruit  effectives,  lesdits  blocs  de  canal  modulaires 
(16)  ayant  une  forme  non-circulaire  et  etant  places 
dans  une  enveloppe  (6)  a  section  non-circulaire 
correspondante,  caracterise  en  ce  que  lesdits 
blocs  modulaires  ont  des  formes  internes  indivi- 
duelles,  ladite  enveloppe  etant  construite  comme 
une  piece  de  coque  (2,  4)  composee  de  deux 
pieces  de  coque  demi-cylindriques  preferable 
inoxydabies  (6)  joint.es  le  long  de  leurs  rebords 
(14),  et  ayant  des  portions  de  bout  a  retrecisse- 
ment  conique  de  telle  sorte  que  dans  la  position 
de  rebords  joints  des  pieces  de  coque,  ses  por- 
tions  de  bout  coniques  exercent  une  pression 
radiale  et  axiale  combinee  sur  les  blocs  (18)  situes 
dans  ladite  portion  de  bout  (10)  pourainsi  mainte- 
nir  la  rangee  de  blocs  solidement  serres  axiale- 
ment. 

2.  Un  silencieux  selon  la  revendication  1,  dans 
lequel  les  deux  moities  de  coque  (2,  4)  se  compo- 
sent  d'un  produit  ceramique  leger  rigide  et  dura- 
ble. 

3.  Un  silencieux  selon  la  revendication  1,  dans 
lequel  les  deux  moities  de  coque  (2,  4)  sont 
jointes  par  un  joint  pliant  entre  les  portions  de 
rebord  (12,  14)  sur  la  longueur  entiere  de  I'enve- 
loppe. 

4.  Une  methode  de  produire  un  silencieux  selon 
la  revendication  1  et  ayant  des  specifications 
determinees  pour  emploi  en  rapport  avec  un 
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