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Description 

In  the  specific  field  of  tube  bending  systems,  de- 
vices  are  known  that  can  be  manually  operated  with 
anchoring  to  holders,  such  as  stands,  clamps  and 
similar  support  points. 

Tube  bending  devices  are  known  as  well  that 
have  more  moderate  dimensions,  can  be  operated 
with  a  single  hand,  which  are  used  in  special  cases, 
as  it  is  common  knowledge  among  the  users,  for  ex- 
ample  to  bend  tubes  on  place  during  their  installa- 
tion. 

Both  the  anchorable-type  devices  and  the  porta- 
ble-type  devices  that  can  be  operated  with  a  single 
hand  can,  generally  speaking,  be  of  two  kinds,  that 
is  those  driven  by  a  mechanical  transmission  and 
those  having  a  hydraulic  tramsmission. 

The  present  invention  refers  to  the  tube  bending 
devices  that  can  be  operated  with  a  single  hand  and 
having  a  hydraulic  transmission. 

The  presently  known  equipment  of  the  aforemen- 
tioned  kind  have  actually  considerable  drawbacks, 
essentially  resulting  from  the  fact  that  they  are  con- 
ceived  as  a  simple  lower-size  model  of  equipment 
that  can  be  used  with  a  fixed  point  of  support. 

For  instance,  the  known  devices  are  heavy  and 
require  a  considerable  physical  strength  for  their 
operation,  the  almost  continuous  use  of  same  thus 
becoming  very  fatiguing;  they  are  cumbersome, 
thereby  making  their  use  difficult  and  sometimes 
even  impossible;  they  are  not  easily  grasped  and 
their  training  causes  problems,  especially  in  particu- 
lar  rooms  and  conditions,  as  is  common  knowledge 
among  the  specific  operators,  and,  last  but  not 
least,  to  realize  them  a  complicated  manufacture  is 
required,  which  is  therefore  expensive  both  from 
the  point  of  view  of  building  and  from  the  point  of 
view  of  maintenance. 

Moreover,  the  dimensions  being  equal,  they  do 
not  permit  to  bend  tubes  having  a  certain  resis- 
tance,  like  rubber-lined  steel  tubes. 

Finally,  they  are  conceived  in  such  a  way  that 
they  do  not  allow  to  speed  up  work  beyond  a  certain 
limit. 

It  is  the  object  of  the  present  invention  to  strong- 
ly  reduce  the  aforementioned  drawbacks,  thus  pro- 
viding  a  device  that  satisfies  the  needs. 

To  better  explain  it,  an  embodiment  of  the  inven- 
tion  is  illustrated  in  the  accompanying  drawing,  in 
which: 

Fig.  1  shows  a  lengthwise  sectional  view  of  an  em- 
bodiment  displaying  the  various  items; 

Fig.  2  is  a  detail  view  of  the  discharge  system,  or, 
more  precisely,  the  oil  back-flow  system. 

In  Fig.  1  reference  numeral  1  denotes  a  matrix-die 
holding  bar;  2  a  return  item,  like  a  spring;  3  the  inner 
head  of  bar  1,  which  is  provided  with  a  sealing  gas- 
ket  4  and  can  slide  within  cylinder  5.  Still  in  Fig.  1 
reference  numeral  6  denotes  the  outer  body  of  the 
handle  7,  which  comprises  a  tubular  item  concentri- 
cal  with  5  and  having  its  two  ends  firmly  connected 

with  sleeve  8  and  body  9  of  the  device,  which  body 
is  manufactured  as  a  unit  construction  with  the  re- 
maining  lower  par,  which  is  generally  denoted  by  10. 

Reference  numeral  11  denotes  a  cavity  obtained 
5  in  the  lower  part  of  the  body  1  0  and  forming  an  oil 

reservoir;  1  2  denotes  an  elastic  bellows  type  mem- 
brane,  for  example  a  rubber  membrane  or  a  mem- 
brane  made  of  plastics  or  other  suitable  material, 
which  is  sealingly  locked  in  its  position  by  means  of 

10  the  rigid  washer  13. 
Reference  numeral  14  denotes  the  support,  also 

obtained  in  the  lower  part  of  reference  10,  of  item  15 
which  holds  the  counterdies  16,  said  support  being 
provided  with  a  hole  17,  a  perpendicular  hole,  in 

15  which  the  cylindrical  shank  18  of  item  15  is  nested, 
said  shank  being  provided  with  stop  1  9,  like  a  mov- 
able  ball  inserted  with  a  spring,  which  prevents  the 
shank  18  from  being  unintentionally  removed,  and 
consequently  item  15,  which  item  15  remains  there- 

20  fore  in  place,  its  rotation  being  moreover  prevented 
by  shoulder  20  and  respective  counter  shoulder. 
With  such  a  lay-out,  changing  the  die-holding  as- 
sembly  with  another  one  suited  to  new  needs  is  very 
simplified  and  easy. 

25  Reference  numeral  21  denotes  a  gap  between 
items  5  and  6  which  is  provided  to  let  the  fluid  (oil) 
flow  in  both  directions,  that  is  in  the  working  stroke 
of  the  device,  when  bar  1  is  moved  forward,  and  in 
the  release  stroke,  when  the  oil  flows  back  thus  al- 

30  lowing  the  withdrawal  of  bar  1  under  the  action  of 
spring  2  after  the  work  has  been  completed. 

Reference  numeral  22  denotes  a  check  valve, 
for  example  of  the  ball  type,  that  allows  oil  to  flow 
from  reservoir  1  1  to  chamber  23  whilst  24  denotes  a 

35  second  check  valve,  which  also  consists  in  a  ball 
that  is  pressed  against  a  sealing  seat  by  a  spring 
and  allows  oil  to  flow  from  said  chamber  23  to  the 
gap  chamber  21.  Said  gap  21  is  hydraulically  con- 
nected  with  valve  chamber  of  valve  24  and,  by 

40  means  of  passage  ways  40,  with  the  chamber  43, 
said  passage  ways  40  being  made  in  lengthwise  di- 
rection  within  the  blind-bottom  sleeve  8  in  corre- 
spondence  with  the  threaded  part  of  cylinder  5  on 
which  the  sleeve  is  screwed. 

45  Reference  numeral  25  denotes  a  plunger  that  can 
freely  slide  axially  within  a  cylindrical  guiding  bush 
26  which  has  on  its  end  facing  chamber  23,  an  annu- 
lar  gasket  27  that  seals  plunger  25. 

In  a  pendant  seat  28  formed  in  the  head  of  plung- 
50  er  25  a  dolly  spring  29  is  engaged  which  is  compres- 

sion-loaded  to  allow  afterwards  the  return,  said 
spring  finding  reaction  on  an  abutment  formed  at  the 
end  of  chamber  23. 

Reference  numeral  30  denotes  a  ball  that  is  inter- 
55  posed  between  the  head  of  the  plunger  25  and  the 

lever  arm  31,  said  lever  arm  having  its  fulcrum  on 
pivot  32. 

Reference  numeral  33  denotes  a  stopping  screw 
that  is  threaded  on  the  body  of  lever  31  and  abuts 

60  on  the  pump  body  1  0  with  its  head,  said  spring  being 
provided  for  the  purpose  of  presetting  the  useful 
stroke  of  the  lever  31  . 

Reference  numeral  34  denotes  a  vent  hole  and 
35  denotes  a  pipe  to  the  oil  reservoir  11,  through 

65  said  pipe  35  said  oil  being  discharged  on  back-flow. 
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Of  said  pipe  35  it  is  well  visible  in  Fig.  2  the  ar- 
rangement  of  mouth  42  with  reference  to  the  axes 
Df  chamber  23  and  of  item  5,  ball  41  keeping  the  pas- 
sage  way  36,  connecting  chamber  21  with  pipe  35, 
closed. 

Said  passage  orifice  36  is  closed  by  a  cock  37 
that  comprises  an  outer  handwheel  38,  which  can  be 
operated  by  hand,  with  threaded  rod  39  the  smaller 
head  of  which  sealingly  presses  ball  41  against  the 
corresponding  orifice  of  conduit  36  by  sliding  coaxi- 
ally  with  same  when  the  handwheel  38  is  turned  and 
lets  on  the  contrary  the  orifice  of  passage  way  36 
free  when  the  handwheel  38  is  turned  in  the  oppo- 
site  direction. 

The  working  mode  is  as  follows. 
The  device  is  grasped  with  a  single  hand  holding  it 

on  the  cylindrical  body  7  and  the  lever  31  . 
By  previously  calibrating  the  position  of  the  stop- 

ping  screw  33  it  is  possible  to  adjust  and  secure  the 
position  of  lever  31  relative  to  the  fixed  part  7  of  the 
handle  thereby  adapting  it  to  the  dimensions  of  the 
hand  that  operates  it. 

When  the  operator  pulls  the  lever  31  towards  7, 
plunger  25,  onto  which  acts  the  annular  sealing  gas- 
ket  27,  is  pushed  and  slides  within  the  cylinder  23, 
and  said  chamber  being  filled  with  oil  the  penetration 
of  said  plunger  inside  said  chamber  causes  the  de- 
livery  valve  to  be  opened  and  a  quantity  of  oil  equal 
to  the  volume  of  the  part  of  the  plunger  that  has 
penetrated  into  the  cylinder  to  pass  in  gap  21  . 

Indeed  said  oil  finds  the  stopcock  37  closed  and 
is  therefore  constrained  to  enter  the  gap  21  and 
then  the  chamber  43  where  it  acts  upon  the  head  of 
piston  3,  which  has  a  larger  diameter  then  plunger 
25,  causing  it  to  move  forward  against  the  resis- 
tance  of  spring  2,  and  the  matrix-die  holding  bar  1  to 
move  forward  with  it  for  a  first  stretch. 

Next  the  operator  releases  the  lever  31  thus 
causing  plunger  25  to  be  brought  back  to  its  initial 
position  by  the  thrust  of  spring  29,  that  had  been 
loaded  during  the  previous  delivery  phase,  and, 
due,  to  the  difference  of  applied  pressure,  the  re- 
turn  valve  24  is  closed  whilst  valve  22  is  opened, 
thus  allowing  the  oil  to  flow  from  reservoir  1  1  to  cylin- 
der  23.  The  lowered  volume  of  oil  inside  the  reser- 
voir  1  1  is  compensated  by  the  deformation  of  mem- 
brane  12  on  the  outer  surface  of  which  the  atmo- 
sphere  pressure  acts  through  hole  34. 

Chamber  23  is  then  filled  with  new  oil,  thereby  re- 
storing  the  original  conditions  for  a  new  pumping  cy- 
cle. 

Every  pumping  cycle  causes  then  the  bar  1  to 
move  forward  on  which  there  is  installed  a  matrix- 
die  the  dimensions  of  which  are  suitable  for  the  tube 
to  be  bent;  thus  the  matrix-die  approaches  step  by 
step  the  corresponding  counter-dies  16  and  causes 
the  interposed  tube  to  be  progressively  bent. 

For  bar  1  to  be  retracted  it  will  be  enough  to  open 
the  cock  37  that  opens  the  hydraulic  connection  be- 
tween  chamber  43  and  return  pipe  35  through  gap 
21. 

The  counteracting  force  of  spring  2  causes  bar  1 
to  automatically  move  back  into  item  5  while  pushing 
the  oil  from  chamber  43  to  the  reservoir,  and  in  the 
meantime  membrane  12  is  deformed  and  will  assume 

the  maximum  capacity  position  when  all  oil  will  have 
flowed  back  into  the  reservoir. 

The  invention  attains  all  the  intended  objects  and 
allows  moreover,  the  total  length  being  equal,  to  re- 

5  alize  larger  radius  bendings  because  the  working 
stroke  that  the  matrix-die  holding  bar  1  permits  is 
much  longer;  such  an  advantage  is  rather  remark- 
able  too  because  it  permits  to  attain  in  a  substantial 
way  larger  radii  than  can  be  attained  by  means  of 

10  the  presently  known  tube  bending  devices  of  the 
type  under  discussion. 

This  brings  into  effect  also  the  possibility  of 
bending  tubes  having  a  larger  diameter  than  it  was 
previously  possible  because  such  tubes,  just  due  to 

15  their  diameter,  require  much  larger  radius  bends  un- 
der  penalty  of  obtaining  defective  bends,  tube 
crushes,  wrinkling  and  other  defects  that  are  well 
known  to  the  field  specialists. 

20  Claims 

1.  A  hydraulic  transmission  tube  bending  device 
that  can  be  operated  with  a  single  hand,  the  matrix- 
die  holding  bar  (1)  of  which  is  moved  by  the  action  of 

25  a  fluid  (oil)  which  is  dispaced  by  a  hydraulic  pump 
(23,  25,  28,  29)  that  is  an  integral  part  of  the  device, 
characterised  in  that  the  hydraulic  pump  has  its  lon- 
gitudinal  axis  parallelly  arranged  with  reference  to 
the  fixed  part  (7)  of  a  handle  and  is  placed,  on  said 

30  part  of  the  handle,  on  the  same  side  on  which  there 
are  the  matrix-die  and  the  counter-dies,  the  reser- 
voir  (11)  of  the  fluid  (oil)  being  formed  directly  in  the 
arm  (14),  or  plate,  one  which  the  support  (15)  of 
counterdies  (16)  is  installed,  on  of  the  walls  of  said 

35  reservoir,  preferentially  the  bottom,  being  capable 
of  being  sealingly  deformed,  like  a  bellows-like  de- 
vice  that  is  elastic  or  elastically  can  be  deformed, 
or  a  membrane  (12),  the  pump,  the  conduits,  the  res- 
ervoir  and  the  chamber  in  which  the  matrix-die  hold- 

40  ing  bar  slides  forming  a  closed  circuit,  the  fluid  (oil) 
arriving  from  the  pump  to  the  head  (3)  of  the  matrix- 
die  holding  bar  through  a  conduit  that  is  formed  in 
the  fixed  part  of  the  handle  (7)  and  is  obtained  with  a 
tubular  element  (6)  that  also  builds  the  outer  part  of 

45  the  handle  (7)  and  is  concentric  with  the  cylinder  (5) 
in  which  the  matrix-die  holding  bar  (1)  slides,  said  tu- 
bular  element  (6)  being  sealingly  anchored  on  the 
unit  construction  body  (10)  and  closed  on  the  back 
by  a  blind  sleeve  (8)  which  in  turn  is  sealingly  an- 

50  chored  on  said  tubular  element  (6). 
2.  A  device  as  claimed  in  claim  1,  characterised  in 

that  the  pump  is  actuated  by  means  of  the  movable 
part  (31),  which  is  lever-like,  of  the  handle,  said  le- 
ver-like  part  being  placed  under  the  fixed  part  (7)  of 

55  the  handle  itself,  both  the  fixed  and  the  movable 
part  being  within  a  single  hand's  reach,  the  lever- 
like  part's  position  being  adjustable  relative  to  the 
fixed  one  by  means  of  a  pusher  (33),  like  a  screw 
that  is  used  to  push  against  the  unit  construction 

60  body  (10). 
3.  A  device  as  claimed  in  claim  1  characterised  in 

that  the  membrane,  or  bellows,  (12)  that  can  be  elas- 
tically  deformed  and  makes  the  movable  wall  and 
that  seals  the  reservoir  (11)  of  which  it  is  a  wall  is  in 

65  communication  with  the  external  air  and  is  nested  in 
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the  reservoir,  of  which  reservoir  it  is  a  protection, 
the  open  base  of  said  bellows  being  closed  by  anoth- 
er  protection  element  (13)  like  a  washer,  in  said 
washer  being  formed  at  least  an  opening  (34),  like  a 
through-hole,  that  is  the  passage  way  that  connects 
the  membrane  with  the  external  air. 

4.  A  device  as  claimed  in  claim  1  ,  characterised  in 
that  the  support  (15)  of  the  counter-dies  (16)  is  cen- 
trally  provided  with  at  least  an  extension  (18)  that  is 
nested  with  a  corresponding  housing  perpendicular- 
ly  formed  within  the  arm,  or  plate,  on  which  the  sup- 
port  itself  is  installed,  said  support  being  engaged 
against  rotating  and  sliding  out  by  suitable  locking 
devices,  like  a  shoulder  (20)  and  a  counter-shoul- 
der  and  a  stop  (19)  comprising  a  ball  that  is  elastical- 
ly  held  in  place. 

Patentanspriiche 

1.  Mit  einer  Hand  bedienbare  hydraulisch  ange- 
triebene  Biegevorrichtung  fur  Rohre,  deren  Halte- 
stange  (1)  fur  die  Matrize  durch  die  Wirkung  einer 
Flussigkeit  (OI)  bewegt  wird,  die  durch  eine  hydrauli- 
sche  Pumpe  (23,  25,  28,  29)  verdrangt  wird,  die  mit 
der  Vorrichtung  ein  Ganzes  bildet,  dadurch  gekenn- 
zeichnet,  daB  die  hydraulische  Pumpe,  deren  Langs- 
achse  parallel  zum  festen  Teil  (7)  eines  Handgriffes 
verlauft,  an  diesem  Teil  auf  der  gleichen  Seite  wie 
die  Matrize  und  Patrize  angeordnet  ist,  da6  der  Be- 
halter  (11)  fur  die  Flussigkeit  (OI)  im  Arm  (14)  oder 
der  Platte  ausgebildet  ist,  an  dem  der  Halter  (15)  fur 
die  Patrize  angeordnet  ist,  wobei  eine  der  Wande 
dieses  Behalters,  vorzugsweise  der  Boden,  ahnlich 
einem  elastischen  oder  elastisch  verformbaren 
Balg  oder  einer  Membran  (12)  dichtend  verformbar 
ist,  daB  die  Pumpe,  die  Leitungen,  der  Behalter  und 
die  Kammer,  in  der  die  Haltestange  fur  die  Matrize 
gleitet,  einen  geschlossenen  Kreislauf  bilden,  und 
daB  die  Flussigkeit  (OI)  von  der  Pumpe  zum  Kopf  (3) 
der  Haltestange  der  Matrize  fiber  eine  Leitung  ge- 
langt,  die  im  festen  Teil  des  Handgriffes  (7)  ange- 
ordnet  und  durch  ein  rohrfdrmiges  Element  (6)  gebil- 
det  wird,  das  auch  den  auBeren  Teil  des  Handgrif- 
fes  (7)  bildet  und  konzentrisch  zum  Zylinder  (5) 
verlauft,  in  dem  die  Haltestange  (1)  fur  die  Matrize 
gleitet,  wobei  dieses  rohrformige  Element  (6)  dicht 
am  Konstruktionskdrper  (10)  verankert  und  an  der 
Ruckseite  durch  eine  am  rohrformigen  Element  (6) 
dicht  befestigte  VerschluBhulse  oder  Kappe  (8) 
verschlossen  ist. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  die  Pumpe  mittels  eines  hebelarti- 
gen  beweglichen  Teiles  (31)  des  Handgriffes  betatig- 
bar  ist,  wobei  dieser  hebelahnliche  Teil  unter  dem 
festen  Teil  (7)  des  Handgriffes  angeordnet  und  so- 
wohl  der  feste  als  auch  der  bewegliche  Teil  inner- 
halb  des  Bereiches  einer  einzigen  Hand  liegen  und 
die  Stellung  des  hebelahnlichen  Teiles  relativ  zum 
festen  Teil  mittels  eines  Druckers  (33),  ahnlich  ei- 
ner  Schraube,  einstellbar  ist,  der  gegen  den  Kon- 
struktionskorper  (10)  druckt. 

3.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  die  Membran  (12)  oder  der  Balg, 
die  bzw.  der  elastisch  verformbar  ist  und  die  beweg- 

liche  Wand  bildet  sowie  den  Behalter  verschlieBt, 
von  dem  eine  Wand  in  Verbindung  mit  der  AuBenluft 
steht,  im  Behalter  angeordnet  ist  und  einen  Schutz 
fur  den  Behalter  bildet,  wobei  der  offene  Boden  die- 

5  ses  Balges  durch  ein  weiteres  Schutzelement  (13) 
ahnlich  einer  Abdeckscheibe  geschlossen  ist  und  in 
dieser  Abdeckscheibe  mindestens  eine  Offnung 
(34)  ahnlich  einer  Durchgangsbohrung  vorgesehen 
ist,  die  die  Membran  mit  der  AuBenluft  verbindet. 

10  4.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  der  Halter  (15)  fur  die  Patrize 
(16)  mittig  mit  mindestens  einer  Verlangerung  (18) 
versehen  ist,  die  in  einem  entsprechenden  Lager 
angeordnet  ist,  das  quer  im  Arm  oder  der  Platte,  an 

15  dem  der  Halter  angebracht  ist,  verlauft,  wobei  der 
Halter  gegen  Verdrehung  und  Verschiebung  durch 
geeignete  Verriegelungsorgane,  wie  eine  Schulter 
(20)  und  eine  Gegenschulter  sowie  eine  Arretierung 
(19)  mit  einer  elastisch  gelagerten  Kugel,  verriegelt 

20  ist. 

Revendications 

1.  Dispositif  de  pliage  de  tubes  a  transmission  hy- 
25  draulique  qui  peut  etre  actionne  d'une  seule  main, 

dont  la  barre  porte-matrice  (1)  est  deplacee  par  Pac- 
tion  d'un  fluide  (huite)  qui  est  refoule  par  une  pompe 
hydraulique  (23,  25,  28,  29)  qui  est  une  partie  inte- 
grate  du  dispositif,  caracteris§  en  ce  que  I'axe  lon- 

30  gitudinal  de  la  pompe  hydraulique  est  dispose  paral- 
lelement  a  la  partie  fixe  (7)  d'une  poignee  et  la  pompe 
est  placee,  sur  la  dite  partie  de  la  poignee,  du  meme 
c6t§  ou  se  trouvent  la  matrice  et  les  contre-matri- 
ces,  le  reservoir  (1  1)  du  fluide  (huile)  etant  forme  di- 

35  rectement  dans  le  bras  (14),  ou  la  plaque,  sur  lequel 
est  installe  le  support  (15)  des  contre-matrices  (16), 
I'une  des  parois  dudit  reservoir,  de  preference  le 
fond,  pouvant  se  deformer  de  fagon  etanche  com- 
me  un  element  de  type  soufflet  qui  est  elastique  ou 

40  peut  etre  d§forme  elastiquement,  ou  une  membrane 
(12),  la  pompe,  les  conduits,  le  reservoir  et  la  cham- 
bre  dans  laquelle  la  barre  porte-matrice  coulisse 
constituant  un  circuit  ferme,  le  fluide  (huile)  arri- 
vant  de  la  pompe  a  la  fete  (3)  de  la  barre  porte-matri- 

45  ce  par  Pintermediaire  d'un  conduit  qui  est  forme 
dans  la  partie  fixe  de  la  poignee  (7)  et  qui  est  defini 
par  un  element  tubulaire  (6)  qui  constitue  egalement 
la  partie  exterieure  de  la  poignee  (7)  et  est  concen- 
trique  au  cylindre  (5)  dans  lequel  la  barre  porte-ma- 

50  trice  (1)  coulisse,  ledit  element  tubulaire  (6)  etant 
fixe  de  fagon  etanche  sur  le  corps  (10)  du  dispositif 
et  ferme  a  Parriere  par  un  manchon  borgne  (8)  qui 
est  lui-meme  fix§  de  fagon  etanche  sur  ledit  element 
tubulaire  (6). 

55  2.  Dispositif  suivant  la  revendication  1,  caracteri- 
se  en  ce  que  la  pompe  est  actionnee  au  moyen  de  la 
partie  mobile  (31),  qui  est  en  forme  de  levier,  de  la 
poignee,  ladite  partie  en  forme  de  levier  etant  pla- 
cee  sous  la  partie  fixe  (7)  de  la  poignee  elle-meme,  la 

60  partie  fixe  et  la  partie  mobile  etant  toutes  deux  a  por- 
tee  d'une  seule  main,  la  position  de  la  partie  en  for- 
me  de  levier  etant  reglable  par  rapport  a  la  partie 
fixe  au  moyen  d'un  poussoir  (33),  tel  qu'une  vis  qui 
sert  a  pousser  contre  le  corps  (10)  de  la  structure 

65  du  dispositif. 
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3.  Dispositif  suivant  la  revendication  1,  caracteri- 
se  en  ce  que  la  membrane  ou  le  soufflet  (12),  qui 
peut  etre  elastiquement  deforme  et  constitue  la  pa- 
roi  mobile  et  qui  ferme  le  reservoir  (1  1  )  dont  il  est  une 
paroi,  est  en  communication  avec  I'air  exterieur  et 
est  loge  dans  le  reservoir,  dont  il  est  une  protec- 
tion,  la  base  ouverte  dudit  soufflet  etant  fermee  par 
un  autre  element  de  protection  (13)  tel  qu'une  rondel- 
le,  cette  rondelle  comportant  au  moins  un  orifice 
(34),  tel  qu'un  trou  traversant,  qui  est  le  passage 
qui  fait  communiquer  la  membrane  avec  I'air  exte- 
rieur. 

4.  Dispositif  suivant  la  revendication  1,  caracte- 
rise  en  ce  que  le  support  (15)  des  contre-matrices 
(16)  comporte  centralement  au  moins  un  prolonge- 
ment  (18)  qui  se  loge  dans  un  bottier  correspondant 
forme  perpendiculairement  dans  le  bras,  ou  la  pla- 
que,  sur  lequel  le  support  lui-meme  est  installe,  ledit 
support  etant  retenu  contre  une  rotation  et  un  cou- 
iissement  de  sortie  par  des  dispositifs  de  blocage 
appropries,  tels  qu'un  epaulement  (20)  et  un  contre- 
epaulement  et  une  butee  (1  9)  comportant  une  bille  qui 
est  elastiquement  tenue  en  place. 
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