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0   Interchangeable  connecting  sleeve  for  protection  masks  used  for  operating  interventions  in 
polluted  environments. 

0   The  present  invention  relates  to  a  connecting 
sleeve  (1)  of  the  type  to  be  associated  with  protec- 
tion  masks  (2)  and  comprising  a  main  body  (4) 
provided  with  an  inspiration  opening  (5)  and  an  ex- 
piration  opening  (6)  disposed  in  mutual  side  by  side 
relation.  Formed  on  the  inspiration  opening  (5)  de- 
signed  to  engage  either  a  filtering  element  (8a)  or  an 
air  supply  duct  (8b,  8c)  is  a  bayonet  coupling  (13) 
arranged  to  enable  the  removable  engagement  of 

the  main  body  (4)  at  one  hole  (11)  formed  in  an 
anchoring  portion  (10)  intended  to  be  integral  with 
the  mask  (2).  A  threaded  fastening  bush  (17)  option- 
ally  incorporating  a  single-acting  valve  (20)  is  en- 
gaged  in  the  expiration  opening  (6)  from  the  inside 
of  the  mask  (2)  through  a  second  hole  (12)  of  the 
anchoring  portion  (10),  for  fastening  the  main  body 
(4)  thereto. 
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The  present  invention  relates  to  an  inter- 
changeable  connecting  sleeve  for  protection  masks 
used  for  operating  interventions  in  polluted  environ- 
ments. 

It  is  known  that  protection  masks  are  widely 
used  in  case  of  natural  disasters,  industrial  ac- 
cidents  or  any  situation  in  which  it  is  necessary  to 
ensure  the  user's  survival  even  when  highly  toxic 
substances  -  be  they  in  the  form  of  gases,  aerosol 
or  powders  -  are  present  in  the  environment. 

The  most  common  masks  essentially  comprise 
a  rubber  face-piece  provided  with  a  sealing  lip 
arranged  to  act  in  abutment  on  the  user's  face,  a 
transparent  screen  capable  of  permitting  the  user's 
vision,  as  well  as  a  connecting  sleeve  associated 
with  said  face-piece  and  provided  with  an  inspira- 
tion  opening  connected  to  an  air  supply,  and  an 
expiration  opening  to  enable  the  expired  air  to  be 
ejected. 

Based  on  the  operating  typology  adopted, 
three  fundamental  types  of  protection  masks  are 
currently  distinguishable: 

-  an  ambient-pressure  mask; 
-  an  overpressure  mask; 
-  a  closed-circuit-feed  mask. 

In  ambient-pressure  masks  the  operating  prin- 
ciple  is  fundamentally  based  on  the  requirement  of 
air  from  the  surrounding  atmosphere  carried  out  by 
the  inspiratory  vacuum  produced  by  the  user  within 
the  mask. 

In  particular  a  filter  is  generally  provided  which 
is  associated  with  the  inspiration  opening  of  the 
connecting  sleeve  and  arranged  to  carry  out  the 
elimination  of  powders  and/or  gases  from  the  air 
inspired  by  the  mask's  user.  Sometimes,  in  place 
of  said  filter  a  duct  is  provided  which  connects  the 
inspiration  opening  to  an  apparatus  capable  of  sup- 
plying  air  on  request  having  substantially  the  same 
pressure  as  the  ambient  one. 

The  air  expired  by  the  user  is  ejected  from  the 
expiration  opening  through  a  single-acting  dia- 
phragm  valve  offering  a  very  weak  resistance  to 
the  passage  of  air. 

On  the  contrary,  associated  with  each  of  the 
overpressure  masks  is  a  breathing  apparatus  ca- 
pable  of  delivering  air  to  a  predetermined  pressure. 

In  greater  detail,  said  breathing  apparatus  is 
connected  through  a  duct  to  the  connecting  sleeve 
inspiration  opening.  This  duct  is  arranged  so  as  to 
send  air  from  the  breathing  apparatus  to  the  mask 
as  far  as  the  inner  mask  pressure  is  substantially 
the  same  as  the  predetermined  pressure  of  the  air 
delivered  from  the  breathing  apparatus. 

At  this  time  the  air  introduced  into  the  mask  in 
this  way  can  be  inspired  by  the  user  and  subse- 
quently  expired. 

As  a  result,  the  expiration  creates  an  increase 
in  pressure  within  the  mask  which  will  bring  about 

the  immediate  opening  of  a  single-acting  valve 
associated  with  the  expiration  opening. 

This  valve  is  set  so  that  it  only  opens  when 
pressure  in  the  mask  exceeds  the  pressure  value 

5  to  which  air  is  supplied  by  the  breathing  apparatus. 
Finally  closed-circuit-feed  masks  do  not  fore- 

see  the  use  of  any  single-acting  valve  and  above 
all  do  not  discharge  the  air  expired  by  the  user  into 
the  surrounding  environment. 

io  Actually  in  the  last-mentioned  type  of  mask  a 
single  opening  is  generally  provided  and  it  simulta- 
neously  acts  as  an  inspiration  opening  and  an 
expiration  opening.  The  inspired  and  subsequently 
expired  air  is  sent  to  the  user  and  withdrawn  there- 

75  from  through  a  duct  connected  to  an  oxygen 
breathing  apparatus. 

Shortly,  said  breathing  apparatus  by  virtue  of  a 
cleaner  cartridge  and  a  plenum  chamber,  lends 
itself  to  carry  out  the  filtering  of  the  air  expired  by 

20  the  user  and  enrich  it  with  oxygen  so  that  it  can  be 
continuously  used  by  the  same. 

Also  present  on  the  market  are  protective 
masks  adapted  to  be  used,  by  virtue  of  appropriate 
expedients,  according  to  at  least  two  of  the  above 

25  specified  operating  typologies. 
For  example,  there  is  a  type  of  mask  in  which 

two  single-operating  expiration  valves  are  present. 
One  of  the  valves,  arranged  to  operate  when  the 
mask  is  used  at  the  atmospheric  pressure,  is 

30  mounted  coaxially  with  the  inspiration  opening, 
whereas  a  second  valve,  set  for  operating  under 
overpressure  conditions,  is  disposed  laterally  on 
the  mask  face-piece. 

When  a  filter  for  operation  under  ambient-pres- 
35  sure  conditions  is  associated  with  the  inspiration 

opening,  the  air  expired  by  the  user  issues  through 
the  first  expiration  valve.  When  on  the  contrary  the 
duct  issuing  from  an  overpressure  breathing  ap- 
paratus  is  connected  to  the  inspiration  opening,  the 

40  passage  of  the  expired  air  through  the  first  valve  is 
inhibited  so  that  the  air  is  forced  to  issue  through 
the  second  valve. 

In  fact  the  duct  connected  to  the  inspiration 
opening  is  so  shaped  that  it  closes  the  outlet  ports 

45  of  the  first  valve. 
Another  solution  to  increase  the  versatility  of 

use  in  the  protection  mask  field  envisages  an  ex- 
piration  valve  positioned  under  the  inspiration 
opening,  which  valve  is  normally  adapted  to  op- 

50  erate  under  ambient  pressure  conditions. 
The  duct  for  connection  to  the  overpressure 

breathing  apparatus  has  a  bulge  at  one  end  thereof 
which  is  provided  with  spring  devices  that  when  the 
duct  is  fitted  on  the  inspiration  opening  act  on  the 

55  diaphragm  of  the  expiration  valve  setting  the  valve 
to  operation  under  overpressure  conditions. 

It  has  been  found  that  if  the  breathing  system 
of  a  mask  is  taken  down  to  three  pieces  (which 
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system  is  usually  comprised  of  at  least  two  parts)  it 
is  possible  to  achieve  the  replaceability  both  of  the 
connection  means  arranged  in  the  inspiration  open- 
ing  and  the  expiration  means,  so  that  the  mask  can 
be  readily  adapted  to  the  different  operating 
typologies  in  a  completely  safe  manner. 

Consequently  the  invention  relates  to  an  inter- 
changeable  connecting  sleeve  for  protection  masks 
used  for  operating  interventions  in  polluted  environ- 
ments,  of  the  type  comprising  an  inspiration  open- 
ing  and  an  expiration  opening  disposed  in  mutual 
side  by  side  relation  and  communicating  with  the 
inside  of  the  protection  mask;  said  connecting 
sleeve  being  characterized  in  that  it  consists  of 
three  distinct  parts,  said  first  part  comprising: 

-  a  main  body  provided  with  said  inspiration 
opening  and  expiration  opening; 

-  first  engaging  means  disposed  within  said 
inspiration  opening  and  designed  to  lock  an 
air  supply  means  close  to  and  in  communica- 
tion  with  the  inspiration  opening; 

-  expiration  means  associated  with  said  expira- 
tion  opening  for  controlling  the  ejection  from 
the  mask  of  the  air  expired  by  the  user; 

said  second  part  comprising: 
-  an  anchoring  portion  designed  to  be  ir- 

removably  fastened  to  the  mask  and  exhibit- 
ing  one  through  hole  and  a  second  through 
hole  aligned  with  said  inspiration  and  expira- 
tion  openings  respectively; 

said  third  part  comprising: 
-  fastening  means  acting  between  the  main 

body  and  the  first  through  hole  to  accomplish 
the  detachable  engagement  of  the  main  body 
to  the  anchoring  portion; 

-  removable  locking  means  for  fastening  the 
expiration  means  to  the  expiration  opening 
via  the  second  through  hole  of  the  anchoring 
portion  and  locking  the  main  body  to  the 
anchoring  portion  at  said  second  through 
hole. 

Preferably,  said  fastening  means  comprises  a 
bayonet  coupling  consisting  of  a  ring  nut  carried  by 
the  main  body  coaxially  with  said  inspiration  open- 
ing  and  provided  with  at  least  a  radially-extending 
engaging  lug  defining  an  undercut,  said  lug  being 
designed  to  engage  by  axial  fitting  into  a  cor- 
responding  access  housing  formed  on  the  circum- 
ferential  edge  of  said  first  hole  of  the  anchoring 
portion  and  to  be  locked  against  said  circumferen- 
tial  edge  as  a  result  of  an  angular  rotation  of  the 
main  body  about  the  axis  of  the  inspiration  open- 
ing. 

In  a  preferred  embodiment  the  detachable 
locking  means  comprises  an  externally  threaded 
bush  designed  to  be  screwed  into  the  expiration 
opening  through  the  second  hole  of  said  anchoring 
portion,  the  expiration  means  being  integrated  in 

said  bush. 
In  the  connecting  sleeve  in  reference  the  main 

body  coupled  to  the  expiration  means  and  first 
engaging  means  lends  itself  to  be  replaced,  so  as 

5  to  adapt  the  protection  mask  to  the  different 
typologies  of  use. 

It  is  another  object  of  the  present  invention  a 
protection  mask  for  operating  interventions  in  pol- 
luted  environments,  of  the  type  comprising: 

io  -  an  annular  lip  of  elastomeric  material  such 
arranged  that  it  exerts  a  tight  seal  around  the 
user's  face; 

-  a  transparent  screen  sealingly  engaged  to  the 
annular  lip  and  extending  over  the  user's 

is  face; 
-  a  connecting  sleeve  exhibiting  an  inspiration 

opening  and  an  expiration  opening  disposed 
in  mutual  side  by  side  relation  and  commu- 
nicating  with  the  inside  of  the  protection 

20  mask,  said  connecting  sleeve  being  charac- 
terized  in  that  it  consists  of  three  distinct 
parts,  said  first  part  comprising: 

-  a  main  body  provided  with  said  inspiration 
opening  and  expiration  opening; 

25  -  first  engaging  means  disposed  within  said 
inspiration  opening  and  designed  to  lock  an 
air  supply  means  close  to  and  in  communica- 
tion  with  the  inspiration  opening; 

-  expiration  means  associated  with  said  expira- 
30  tion  opening  for  controlling  the  ejection  from 

the  mask  of  the  air  expired  by  the  user; 
said  second  part  comprising: 

-  an  anchoring  portion  designed  to  be  ir- 
removably  fastened  to  the  mask  and  exhibit- 

35  ing  one  through  hole  and  a  second  through 
hole  aligned  with  said  inspiration  and  expira- 
tion  openings  respectively; 

said  third  part  comprising: 
-  fastening  means  acting  between  the  main 

40  body  and  the  first  through  hole  to  accomplish 
the  detachable  engagement  of  the  main  body 
to  the  anchoring  portion; 

-  removable  locking  means  for  fastening  the 
expiration  means  to  the  expiration  opening 

45  via  the  second  through  hole  of  the  anchoring 
portion  and  locking  the  main  body  to  the 
anchoring  portion  at  said  second  through 
hole. 

Further  features  and  advantages  of  the  inven- 
50  tion  will  become  more  apparent  from  the  detailed 

description  of  a  preferred  embodiment  of  a  pan- 
oramic  protection  mask  for  operating  interventions 
in  polluted  environments,  given  hereinafter  by  way 
of  non-limiting  example  with  reference  to  the  ac- 

55  companying  drawings,  in  which: 
Fig.  1  is  an  exploded  perspective  view,  part- 

ly  interrupted,  of  the  connecting 
sleeve  in  reference  associated  with  a 

3 
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protection  mask  having  a  transparent 
screen  extending  over  the  whole 
user's  face; 

Fig.  2  is  an  interrupted  sectional  view  of  the 
connecting  sleeve  and  mask  referred 
to  in  Fig.  1,  taken  along  the  plane  of 
symmetry  thereof; 

Fig.  3  is  a  rear  view  of  the  main  body  of  the 
connecting  sleeve  in  reference; 

Fig.  4  is  an  interrupted  sectional  view  of  the 
connecting  sleeve  of  the  invention  as- 
sociated  with  a  protection  mask  pro- 
vided  with  a  rubber  face-piece; 

Fig.  5  is  an  exploded  partly  sectional  view  of 
an  alternative  embodiment  of  the 
main  body  of  the  connecting  sleeve 
which  is  arranged  so  as  to  adapt  the 
protection  mask  to  overpressure  op- 
eration; 

Fig.  6  is  an  exploded  sectional  view  of  an- 
other  alternative  embodiment  of  the 
main  body  fitted  to  adapt  the  mask  to 
a  closed-circuit  operation; 

Fig.  7  is  a  cross-sectional  view  of  the  trans- 
parent  screen  adopted  in  the  mask  as 
depicted  in  Fig.  2; 

Fig.  8  is  a  top  view  of  said  screen;  and 
Fig.  9  is  a  front  view  of  the  screen  shown  in 

Figs.  7  and  8. 
Referring  particularly  to  Figs.  1,  2  and  4,  an 

interchangeable  connecting  sleeve  for  protection 
masks  to  be  used  for  operating  interventions  in 
polluted  environments  has  been  generally  identified 
by  reference  numeral  1  . 

In  the  embodiment  referred  to  in  Figs.  1  and  2, 
the  connecting  sleeve  1  is  associated  with  a  pro- 
tection  mask  2  comprising  a  transparent  screen  3 
extending  over  the  user's  face  and  circumferen- 
tially  connected  to  an  annular  lip  3a  of  elastomeric 
material  designed  to  exercise  a  tight  seal  around 
the  user's  face. 

In  accordance  with  the  present  invention,  the 
connecting  sleeve  is  comprised  of  a  main  body  4 
exhibiting  an  inspiration  opening  5  and  an  expira- 
tion  opening  6  disposed  mutually  in  side  by  side 
relation. 

Disposed  within  the  inspiration  opening  5  is 
first  engaging  means  7  designed  to  engage  air 
supply  means  8  close  to  and  in  communication 
with  the  inspiration  opening,  as  better  specified  in 
the  following. 

The  expiration  opening  6  is  adapted  to  receive 
and  be  coupled  to  expiration  means  9  more  clearly 
described  in  the  following,  which  is  adapted  to 
control  the  ejection  from  the  mask  2  of  the  air 
expired  by  the  user. 

Advantageously  the  main  body  4  can  be  de- 
tachably  engaged  to  an  anchoring  portion  10  rigidly 

carried  by  the  mask  2  and  exhibiting  one  through 
hole  11  and  a  second  through  hole  12  disposed 
coaxially  with  the  inspiration  opening  5  and  the 
expiration  opening  6  formed  in  the  main  body  4  of 

5  the  connecting  sleeve  1  . 
The  removable  engagement  between  the  main 

body  4  and  anchoring  portion  10  is  achieved  by 
fastening  means  13  preferably  consisting  of  a 
bayonet  coupling  13. 

io  The  bayonet  coupling  13  is  comprised  of  a  ring 
nut  14  provided  on  the  main  body  4  coaxially  with 
the  inspiration  opening  5  and  having  at  least  one 
radially-extending  engaging  lug  14a  defining  an 
undercut. 

is  In  the  embodiment  under  examination  the  en- 
gaging  lugs  14a  are  four  in  number  and  are  cir- 
cumferentially  distributed  about  the  ring  nut  14 
being  spaced  apart  through  angles  of  90°  . 

The  engaging  lugs  14a  are  designed  to  engage 
20  into  corresponding  access  housings  11a  formed  on 

the  circumferential  edge  of  said  first  hole  1  1  of  the 
anchoring  portion  10  and  circumferentially  distrib- 
uted  on  said  edge  being  spaced  apart  through 
angles  of  90°  . 

25  The  necessary  tightness  between  the  inspira- 
tion  opening  5  and  the  first  through  hole  11  is 
achieved  by  one  ring  of  elastomeric  material  15. 

The  connecting  sleeve  1  further  comprises  re- 
movable  locking  means  16  for  fastening  the  expira- 

30  tion  means  9  to  the  expiration  opening  6  via  the 
second  through  hole  12  of  the  anchoring  portion  10 
and  lock  the  main  body  4  to  the  anchoring  portion 
at  said  second  through  hole. 

Said  removable  locking  means  preferably  con- 
35  sists  of  a  threaded  bush  17  to  be  screwed  down  in 

the  expiration  opening  6  from  the  inside  of  the 
mask  2. 

A  second  ring  of  elastomeric  material  18  en- 
sures  the  tight  seal  between  the  circumferential 

40  edge  of  the  second  through  hole  12  and  a  circum- 
ferential  projection  19  exhibited  by  the  threaded 
bush  17. 

In  accordance  with  the  present  invention  dif- 
ferent  main  bodies  are  provided  to  be  supplied  as 

45  equipment  for  one  and  the  same  mask  2,  which 
bodies  are  adapted  to  be  individually  and  selec- 
tively  engaged  to  the  anchoring  portion  10  in  com- 
bination  with  specific  air  supply  means  8  and  ex- 
piration  means  9,  so  as  to  adapt  the  mask  to  the 

50  different  operating  typologies. 
Referring  particularly  to  the  embodiment  shown 

in  Figs.  1,  2  and  4,  the  connecting  sleeve  1  is 
arranged  to  adapt  the  mask  2  to  an  ambient-pres- 
sure  operation. 

55  In  this  case  the  first  engaging  means  7  con- 
sists  of  a  thread  7a  adapted  to  engage  a  filtering 
element  8a  forming  the  air  supply  means  8.  The 
expiration  means  9  consists  of  a  mere  single-acting 

4 



7 EP  0  511  592  A1 8 

diaphragm  valve,  not  shown  as  known  per  se  and 
conventional,  integrated  in  the  threaded  bush  16 
and  arranged  to  offer  a  weak  resistance  to  the  air 
outflow  expired  from  the  inside  of  the  mask  2. 

Shown  in  Fig.  5  is  the  main  body  4,  the  air 
supply  means  8  and  expiration  means  9  that  must 
be  associated  with  the  mask  2  when  the  latter  is  to 
operate  under  overpressure  conditions. 

In  this  case  the  first  engaging  means  7  is  made 
of  a  thread  7b  different  from  thread  7a  in  Fig.  1  and 
suitable  for  engagement  with  a  duct  8b  leading  off 
to  a  conventional  breathing  apparatus  supplying  air 
to  a  predetermined  pressure. 

The  expiration  means  9  is  in  turn  comprised  of 
a  single-acting  valve  20  such  set  that  it  enables  the 
air  expired  by  the  user  to  reach  the  expiration 
opening  6  only  when  the  pressure  value  of  the 
expired  air  exceeds  said  predetermined  pressure 
value. 

Briefly,  said  valve  20  consists  of  a  dish  21 
elastically  pressed  by  a  spring  22  against  the  cir- 
cumferential  edge  23  of  an  outflow  port  24  for  the 
expired  air. 

Shown  in  Fig.  6  is  the  main  body  4,  the  air 
supply  means  8  and  expiration  means  9  to  be  used 
in  order  to  arrange  the  mask  2  to  operate  as  a 
closed-circuit-feed  mask. 

In  this  embodiment  the  main  body  4  is  de- 
signed  both  to  send  the  air  expired  by  the  user  to 
air  recycling  means  and  take  therefrom  the  en- 
riched  air  to  be  subsequently  inspired  by  the  user. 

For  the  purpose  the  inspiration  opening  5  of 
the  main  body  4  is  closed  by  one  wall  30  at  the 
end  facing  the  user's  face  and  communicates 
through  a  connecting  port  31  with  the  expiration 
opening  6. 

The  expiration  opening  6  is  in  turn  closed  at 
the  end  opposite  the  one  facing  the  user's  face  by 
a  second  wall  32. 

The  first  engaging  means  7  consists  of  a 
threaded  bush  26  disposed  coaxially  within  the 
inspiration  opening  5  and  supported  therein  by  at 
least  a  spoke  27  integral  with  the  main  body  4.  The 
bush  26  lends  itself  to  be  operatively  engaged  by  a 
threaded  element  28  associated  with  a  duct  8c 
connected  to  recycling  means  consisting  of  an 
oxygen  breathing  apparatus  not  shown  as  known 
per  se  and  conventional. 

In  this  case  the  expiration  means  9  merely 
consists  of  an  outflow  port  29  formed  in  the  thread- 
ed  bush  17. 

Referring  to  Fig.  2,  the  anchoring  portion  10  of 
the  connecting  sleeve  1  is  of  one  piece  construc- 
tion  with  the  transparent  screen  3  of  the  mask  2. 

Preferably,  as  more  clearly  shown  in  Figs.  7,  8 
and  9,  the  transparent  screen  3  extends  so  as  to 
completely  cover  the  user's  face. 

In  greater  detail,  the  screen  3  has  a  toroidal 

configuration  defined  by  an  arc  of  a  circle  of  radius 
R  and  centre  C  rotating  through  an  angle  /3  of 
predetermined  amplitude  about  a  substantially  ver- 
tical  axis  of  rotation  Y. 

5  The  screen  3  has  a  downwardly  tapering  shape 
substantially  in  the  form  of  an  isosceles  triangle  the 
base  side  of  which  is  substantially  rectilinear  and 
defines  the  upper  edge  of  the  screen,  whereas  the 
oblique  sides  have  a  curvilinear  extension,  the 

io  three  sides  being  joined  to  each  other  by  wide- 
radius  rounded  portions. 

Referring  particularly  to  Fig.  4,  the  connecting 
sleeve  shown  therein  is  conceived  so  that  it  may 
be  associated  with  a  mask  2  provided  with  a  tradi- 

15  tional  rubber  face-piece  33. 
In  this  case  the  anchoring  portion  10  consists 

of  a  plate-like  element  34  provided  with  a  perimet- 
ric  groove  35  in  which  the  face-piece  33  is  en- 
gaged  through  a  clamping  band  36. 

20  Shown  in  Figs.  2  and  4  is  a  half-mask  sealingly 
engaged  to  the  threaded  bush  17  and  arranged  to 
exercise  a  tight  seal  around  the  user's  nose  and 
mouth.  The  half-mask  37  can  be  provided  with  one 
or  more  single-acting  valves  37  enabling  the  air 

25  inspired  by  the  user  to  enter.  Identified  by  39  is  a 
conventional  transmitter. 

After  describing  the  invention  mainly  from  a 
structural  point  of  view,  it  can  be  easily  understood 
that  the  main  body  4  of  the  connecting  sleeve  1 

30  lends  itself  to  be  replaced  in  the  mask  2  in  order  to 
enable  the  mask  to  be  used  according  to 
differently-operated  respiratory  systems  while  en- 
suring  a  regular  operation. 

In  fact  should  the  user  for  example  wish  to 
35  adopt  an  overpressure  breathing  apparatus  in  place 

of  an  ambient-pressure  filtering  element  8a,  he  only 
needs  to  replace  the  main  body  4  shown  in  Fig.  1 
with  the  main  body  4  as  depicted  in  Fig.  5. 

First  of  all  it  is  necessary  to  disengage  the  half- 
40  mask  37,  if  present,  from  the  threaded  bush  17, 

subsequently  carrying  out  the  unlocking  and  re- 
moval  of  the  main  body  4  from  said  bush. 

More  particularly,  the  bush  17  after  being  un- 
tightened  and  therefore  disengaged  from  the  ex- 

45  piration  opening  6,  is  withdrawn  rearwardly  from 
the  second  hole  12  of  the  anchoring  portion  10. 

At  this  time  the  main  body  4  of  the  connecting 
sleeve  1  can  be  angularly  rotated  according  the  the 
axis  of  the  inspiration  opening  5  in  order  to  axially 

50  align  the  four  lugs  14a  with  the  four  access  hous- 
ings  11a. 

The  main  body  thus  disengaged  can  be  re- 
moved  from  the  mask  2  by  axial  disconnection  of 
the  lugs  14a  from  the  access  housings  11a. 

55  The  mask  2  is  now  ready  to  receive  the  new 
main  body  4  depicted  in  Fig.  5  the  association  of 
which  with  the  mask  will  enable  the  latter  to  op- 
erate  in  overpressure  conditions. 

5 
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Obviously  the  mounting  of  the  new  main  body 
4  and  related  expiration  means  9  will  be  achieved 
following  a  reverse  order  with  reference  to  the 
above  description. 

Likewise,  it  is  possible  to  carry  out  the  replace- 
ment  of  the  ambient-pressure  operating  main  body 
4  with  a  main  body  4  having  a  closed-circuit  feed. 

The  use  of  different  main  bodies  each  integrat- 
ing  specific  threads  or  other  devices  for  connection 
with  the  particular  air  supply  and  expiration  means 
ensures  that  a  given  supply  means  -  be  it  a  filtering 
element,  an  overpressure-operating  breathing  ap- 
paratus  or  an  oxygen-recycling  breathing  apparatus 
-  will  never  be  connected  to  the  mask  in  combina- 
tion  with  an  inappropriate  expiration  means. 

In  other  words,  a  filtering  element  can  be  only 
and  exclusively  mounted  to  the  main  body  in  which 
the  expiration  opening  is  adapted  to  engage  a 
single-acting  diaphragm  valve. 

Likewise,  an  overpressure  breathing  apparatus 
can  be  only  connected  to  a  main  body  designed  to 
engage  a  single-acting  valve  set  to  a  predeter- 
mined  pressure  value.  An  oxygen-recycling  breath- 
ing  apparatus  will  be  able  to  be  associated  only 
with  a  main  body  the  expiration  opening  of  which  is 
connected  to  the  inspiration  opening. 

The  above  operating  aspects  comply  with  all 
the  European  regulations  as  well  with  the  regula- 
tions  of  other  countries  relating  to  safety  in  use  for 
protection  masks. 

The  invention  facilitates  the  mounting  and  ser- 
vicing  operations  of  the  various  mask  components. 

By  adopting  a  mask  having  a  transparent 
screen  of  toroidal  form  the  anchoring  portion  of  the 
connecting  sleeve  in  question  is  of  one  piece  con- 
struction  therewith  and  a  very  wide  visual  field  can 
be  ensured  without  involving,  on  the  other  hand, 
phenomena  of  optical  distorsion. 

Many  modifications  can  be  made  to  the  em- 
bodiment  of  the  invention  as  described,  without 
however  departing  from  the  scope  of  the  inventive 
idea. 

Claims 

1.  An  interchangeable  connecting  sleeve  for  pro- 
tection  masks  used  for  operating  interventions 
in  polluted  environments,  of  the  type  compris- 
ing  an  inspiration  opening  (5)  and  an  expiration 
opening  (6)  disposed  in  mutual  side  by  side 
relation  and  communicating  with  the  inside  of 
the  protection  mask  (2);  said  connecting  sleeve 
being  characterized  in  that  it  consists  of  three 
distinct  parts,  said  first  part  comprising: 

-  a  main  body  (4)  provided  with  said  in- 
spiration  opening  and  expiration  opening; 

-  first  engaging  means  (7)  disposed  within 
said  inspiration  opening  (5)  and  designed 

to  lock  an  air  supply  means  (8)  close  to 
and  in  communication  with  the  inspiration 
opening; 

-  expiration  means  (9)  associated  with  said 
5  expiration  opening  (6)  for  controlling  the 

ejection  from  the  mask  of  the  air  expired 
by  the  user; 

said  second  part  comprising: 
-  an  anchoring  portion  (10)  designed  to  be 

io  irremovably  fastened  to  the  mask  (2)  and 
exhibiting  one  through  hole  (11)  and  a 
second  through  hole  (12)  aligned  with 
said  inspiration  (5)  and  expiration  (6) 
openings  respectively; 

is  said  third  part  comprising: 
-  fastening  means  (13)  acting  between  the 

main  body  (4)  and  the  first  through  hole 
(11)  to  perform  the  detachable  engage- 
ment  of  the  main  body  (4)  to  the  anchor- 

20  ing  portion  (10); 
-  removable  locking  means  (16)  for  fasten- 

ing  the  expiration  means  (9)  to  the  ex- 
piration  opening  (6)  via  the  second 
through  hole  (12)  of  the  anchoring  por- 

25  tion  (10)  and  locking  the  main  body  (4)  to 
the  anchoring  portion  at  said  second 
through  hole  (12). 

2.  A  connecting  sleeve  according  to  claim  1, 
30  characterized  in  that  said  first  engaging  means 

(7)  comprises  a  thread  (7a,  7b)  formed  within 
the  inspiration  opening  (5)  of  said  main  body 
(4). 

35  3.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  said  first  engaging  means 
(7)  comprises  a  threaded  bush  (2&9  disposed 
coaxially  within  the  inspiration  opening  (5)  and 
supported  by  at  least  a  spoke  (27)  integral  with 

40  the  main  body  (4). 

4.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  said  air  supply  means  (8) 
comprises  a  duct  (8b,  8c)  arranged  to  bring  an 

45  unpolluted  air  supply  into  communication  with 
the  inside  of  the  mask  (2). 

5.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  said  air  supply  means  (8) 

50  comprises  a  filtering  element  (8a)  adapted  to 
clean  the  surrounding  ambient  air  before  its 
passing  through  the  inspiration  opening  (5). 

6.  A  connecting  sleeve  according  to  claim  1, 
55  characterized  in  that  said  expiration  means  (9) 

comprises  a  single-acting  valve  (20)  adapted  to 
enable  the  air  expired  by  the  user  to  pass  from 
the  inside  of  the  mask  (2)  to  the  expiration 

6 
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opening  (6)  of  the  main  body  (4). 

7.  A  connecting  sleeve  according  to  claim  6, 
characterized  in  that  said  single-acting  valve 
(20)  is  set  to  a  predetermined  pressure  value 
enabling  the  air  expired  by  the  user  to  pass 
from  the  inside  of  the  mask  (2)  to  the  expira- 
tion  opening  (6)  when  the  expired  air  pressure 
value  exceeds  said  predetermined  pressure 
value. 

8.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  said  fastening  means 
(13) 
comprises  a  bayonet  coupling. 

9.  A  connecting  sleeve  according  to  claim  8, 
characterized  in  that  said  bayonet  coupling 
(13)  consists  of  a  ring  nut  (14)  carried  by  the 
main  body  (4)  coaxially  with  said  inspiration 
opening  (5)  and  provided  with  at  least  a 
radially-extending  engaging  lug  (14a)  defining 
an  undercut,  said  lug  (14a)  being  designed  to 
engage  by  axial  fitting  into  a  corresponding 
access  housing  (11a)  formed  on  the  circum- 
ferential  edge  of  said  first  hole  (11)  of  the 
anchoring  portion  (10)  and  to  be  locked  against 
said  circumferential  edge  as  a  result  of  an 
angular  rotation  of  the  main  body  (4)  about  the 
axis  of  the  inspiration  opening  (5). 

10.  A  connecting  sleeve  according  to  claim  9, 
characterized  in  that  said  ring  nut  (14)  is  pro- 
vided  with  four  radially-extending  engaging 
lugs  (14a)  circumferentially  distributed  accord- 
ing  to  angles  of  90  degrees. 

11.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  four  access  housings 
(11a)  circumferentially  distributed  according  to 
angles  of  90  degrees  are  formed  on  the  cir- 
cumferential  edge  of  the  first  hole  (11)  of  the 
anchoring  portion  (10). 

12.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  said  removable  locking 
means  (16)  comprises  an  externally  threaded 
bush  (17)  designed  to  be  screwed  down  into 
the  expiration  opening  (6)  through  the  second 
hole  (12)  of  said  anchoring  portion  (10),  the 
expiration  means  (9)  being  integrated  in  said 
bush  (17). 

13.  A  connecting  sleeve  according  to  claim  1, 
characterized  in  that  said  expiration  opening 
(6)  communicates  with  a  duct  (8c)  designed  to 
send  the  air  expired  by  the  user  to  recycling 
means. 

14.  A  connecting  sleeve  according  to  claim  13, 
characterized  in  that  said  duct  (8c)  is  asso- 
ciated  with  recycling  means  for  withdrawing 
the  enriched  air  therefrom  which  air  will  be 

5  subsequently  inspired  by  the  user. 

15.  A  connecting  sleeve  according  to  claim  14, 
characterized  in  that  said  duct  (8c)  is  arranged 
both  to  send  the  air  expired  by  the  user  to  said 

io  expired  air  recycling  means  and  to  withdraw 
therefrom  the  enriched  air  to  be  subsequently 
inspired  by  the  user. 

16.  A  connecting  sleeve  according  to  claim  15, 
is  characterized  in  that  said  inspiration  opening 

(15)  is  closed  at  the  end  facing  the  user's  face 
and  communicates  with  said  expiration  open- 
ing  (6)  which  is  closed  at  the  end  opposite  that 
facing  the  user's  face. 

20 
17.  A  connecting  sleeve  according  to  claim  1, 

characterized  in  that  at  least  a  seal  ring  (15, 
18)  of  elastomeric  material  is  interposed  be- 
tween  the  inspiration  opening  (5)  and  first  hole 

25  (11)  and  the  expiration  opening  (6)  and  second 
hole  (12)  of  the  main  body  (4)  and  anchoring 
portion  (10)  respectively. 

18.  A  connecting  sleeve  according  to  claim  1, 
30  characterized  in  that  said  anchoring  portion 

(10)  is  of  one  piece  construction  with  a  trans- 
parent  screen  (3)  of  said  protection  mask  (2). 

19.  A  connecting  sleeve  according  to  claim  1, 
35  characterized  in  that  said  anchoring  portion 

(10)  consists  of  a  plate-like  body  (34)  exhibit- 
ing  a  perimetric  groove  (35)  designed  to 
sealingly  receive  a  face-piece  (33)  of  said  pro- 
tection  mask  (2). 

40 
20.  A  connecting  sleeve  according  to  claim  18, 

characterized  in  that  said  transparent  screen 
(3)  has  a  toroidal  configuration  defined  by  an 
arc  of  a  circle  rotating  through  an  angle  of 

45  predetermined  amplitude  about  a  substantially 
vertical  axis. 

21.  A  protection  mask  for  operating  interventions  in 
polluted  environments,  of  the  type  comprising: 

50  -  an  annular  lip  (3a)  of  elastomeric  material 
such  arranged  that  it  exerts  a  tight  seal 
around  the  user's  face; 

-  a  transparent  screen  (3)  sealingly  en- 
gaged  to  the  annular  lip  (3a)  and  extend- 

55  ing  over  the  user's  face; 
-  a  connecting  sleeve  (1)  exhibiting  an  in- 

spiration  opening  (5)  and  an  expiration 
opening  (6)  disposed  in  mutual  side  by 

7 
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side  relation  and  communicating  with  the 
inside  of  the  protection  mask  (2),  said 
connecting  sleeve  consisting  of  three  dis- 
tinct  parts,  said  first  part  comprising: 

-  a  main  body  provided  with  said  inspira- 
tion  opening  and  expiration  opening; 

-  first  engaging  means  (7)  disposed  within 
said  inspiration  opening  (5)  and  designed 
to  lock  an  air  supply  means  (8)  close  to 
and  in  communication  with  the  inspiration 
opening,  and  expiration  means  (9)  asso- 
ciated  with  said  expiration  opening  (6)  for 
controlling  the  ejection  from  the  mask  (2) 
of  the  air  expired  by  the  use, 

characterized  in  that  said  connecting  sleeve 
further  comprises: 

-  an  anchoring  portion  (10)  fastened  to  the 
mask  (2)  and  exhibiting  one  through  hole 
(11)  and  a  second  through  hole  (12) 
aligned  with  said  inspiration  and  expira- 
tion  openings  (5  and  6)  respectively; 

-  fastening  means  (13)  acting  between  the 
main  body  (4)  and  the  first  through  hole 
(11)  to  accomplish  the  removable  en- 
gagement  of  the  main  body  (4)  to  the 
anchoring  portion  (10); 

-  removable  locking  means  (16)  for  fasten- 
ing  the  expiration  means  (9)  to  the  ex- 
piration  opening  (6)  via  the  second 
through  hole  (12)  of  the  anchoring  por- 
tion  (10)  and  locking  the  main  body  (4)  to 
the  anchoring  portion  (10)  at  said  second 
through  hole  (12). 

10 
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26.  A  mask  according  to  claim  24,  characterized  in 
that  said  transparent  screen  (3)  has  a  down- 
wardly  tapering  shape. 

27. A  mask  according  to  claim  26,  characterized  in 
that  said  transparent  screen  (3)  is  in  the  form 
of  an  isosceles  triangle  the  base  side  of  which 
is  substantially  rectilinear  and  defines  the  up- 
per  edge,  whereas  the  oblique  sides  have  a 
curvilinear  extension,  the  three  sides  being 
joined  to  each  other  by  wide-  radius  rounded 
portions. 

22.  A  mask  according  to  claim  21  ,  characterized  in 
that  said  anchoring  portion  (10)  is  of  one  piece 
construction  with  the  transparent  screen  (3). 

35 

23.  A  mask  according  to  claim  21  ,  characterized  in 
that  said  anchoring  portion  (10)  consists  of  a  40 
plate-like  element  (34)  provided  with  a  perimet- 
ric  groove  (35)  designed  to  sealingly  receive  a 
face-piece  (33)  sealingly  interposed  between 
the  transparent  screen  (3)  and  said  annular  lip 
(3a).  45 

24.  A  mask  according  to  claim  21  ,  characterized  in 
that  said  transparent  screen  (3)  extends  by  its 
upper  edge  as  far  as  the  top  of  the  user's 
forehead,  its  lower  edge  going  as  far  as  under 
the  user's  chin. 

50 

25.  A  mask  according  to  claim  24,  characterized  in 
that  said  transparent  screen  (3)  has  a  toroidal 
configuration  defined  by  an  arc  of  a  circle  55 
rotating  through  an  angle  of  predetermined 
amplitude  about  a  substantially  vertical  axis  of 
rotation. 

8 
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