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SPECIFICATION 

[ Invent ion Ti t l e ]  In j ec t ion  head for  l i quid f i r e  ext inguish ing  agent 

TECHNICAL FIELD 

[0001] 

The  p resent  invent ion  i s  r el a ted to  an i njec t ion  head  fo r  l iqu id  f i re  

ex t ingui sh ing agent  having  a  high  boi l ing  point  such  as  ha l ide. 

BACKGROUND ART 

[0002] 

In  a  f i re  ex t inguishing  equipment ,  a s  a  f i re  ex t inguish ing agen t ,  

when use  a  l iqu id  f i re  ex t inguish ing agen t  hav ing  a  h igh  boi l i ng  poin t  

such as  hal ide ,  for  example  dodecaf luoro-2 -methy lpentan-3-one  

(CF3CF2C(O)CF(CF 3)2 hav ing  a  boi l ing  poin t  of  49 .2°C ,  NFPA/ISO 

reg is t r at i on name  "FK-5-1 -12") ,  an  in jec t ion  head  spraying  mi st - l ike  

the  l iqu id f i re  ext ingui shing  agen t  i s  used fo r  re l eas ing the  l iqu id  f i re  

ex t ingui sh ing agent  to  a  f i r e  ext inguish ing  area . 

[0003] 

However,  in  t he  in j ec t ion  head  spraying  mist - l ike  the  l iqu id  f i re  

ex t ingui sh ing agent ,  there  were  proble ms tha t  d i f fus ion  charact er i s t i c s  

and  vapor iza t ion  charac ter i s t i c s  of  the  l iqu id  f i re  ex t inguishing  agent ,  

especi al l y  di f fus ion  charac ter i s t ic s  in  a  r ad ia l  ax is  d i rec t ion,  were 

in suff ic i en t ,  a  f i re  ex t i nguishing  scope tha t  can  be  covered  by  one  

in jec t ion  head  was  smal l  and,  in  addi t ion  h igh-level  no ise  was  

genera ted  when the  l iqu id  f i re  ex t inguishing  agen t  was re l eased  f rom 

the  in jec t ion  head . 

SUMMARY OF INVENTION 

Problems to  be Solved by  the Invent ion 
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[0004] 

The  p resent  invent ion  i s  devised  in  t he  l i gh t  o f  the p roblems of  the  

in jec t ion  heads ,  ins ta l l ed  to  the  f i r e  ex t ingu ish ing equipment s  using  

sa id  l iqu id fi re  ex t ingui shing  agen t,  for  re l eas ing  the  l iquid  f i re  

ex t ingui sh ing agent  in to  a  f i r e  ext inguish ing  area.   The  obj ec t  o f  the  

p resent  invent ion i s  t o  p rovide an injec t ion head  fo r  l iquid  f i re  

ex t ingui sh ing agent  tha t  has  good charac te r i s t i cs  of  d i f fusion and  

vapor iza tion  of  a  l iqu id  f i re  ex ti nguishing  agent ,  can  enlarge  a  f i r e  

ex t ingui sh ing scope cover ing by  one  in jec t i on  head  and ,  as  we l l  as  can  

enhance reduct ion  e f f ic iency of  no ise . 

Means  for  Solv ing the  P rob lems 

[0005] 

To achieve  the  objec t ,  an in j ect ion  head fo r  l iquid f i re  

ex t ingui sh ing agent  of  t he  present  invent ion,  in  a  f i re  ext inguishing  

equipmen t  us ing  a  l iquid  f i r e  ext inguish ing  agent ,  a r ranged  fo r  

r e leas ing the  l iquid  f i r e  ex t i nguish ing  agent  to  a  f i re  ext inguish ing  

area ,  where in  the in j ect ion  head compr is ing  o f:  an  in jec t ion  head  body 

for  connect ing  wi th  a  pipe  prov id ing  the  l i qu id  f i re  ex t inguishing 

agent ;  an  ori f i ce  p la t e  a r ranged in  the  inject ion  head  body and  forming  

wi th  an  or i f ice  th rough which  f lowing  the  l iquid  f i r e  ex t inguish ing  

agent ;  a  porous member hav ing  a  b lock  shape  ar ranged in  a  ex it ing par t  

o f  the  or i f i ce;  and a  baff l e  pl ate  contac t ing  wi th  a  end surface o f  sa id  

porous  member  opposi t e  s ide  o f  the  ex i t ing pa r t  o f  the or i f i ce ;  where in  

sa id  baff le  pl a te  covers  a t  l eas t  a  projec ted  a rea  of  a  ci rcumscribed  

c i rc le  of  the o r i f i ce  of  an end  surface  of  the  porous  member  and ,  as  

we l l  as  t he  l i quid  f i r e  ext ingu ish ing agent  i s  re leased  v ia  a  gap  formed 
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between the  i n jec t i on  head  body  and  the  baf f le  p la t e ,  and/or ,  a  t h rough  

hole  formed outs ide  of  the  proj ec ted  area  of  the  c i r cumscr ibed  ci rc le  of  

the  or i f i ce  of  the  in jec t ion  head  body and/or  the  baf f le  p la t e . 

[0006] 

In  th i s  case ,  a  r elease  fo rm o f  sa id l iqu id  f i re  ex t inguish ing  agent  

can  be  a  cy li ndr i ca l  shape  in  the  same di rec t i on  as  an  axia l  d i rec t ion  of  

the  or i f i ce . 

[0007] 

A re lease form of  sa id  l iqu id f i re  ext ingui sh ing  agen t  has  a  conica l  

shape  having  a  prede termined  ang le  to  an  ax ia l  d i rect ion o f  an  ori f i ce . 

[0008] 

Also,  a  re lease  form o f  sa id  l i quid  f i r e  ext inguish ing  agent  has  a  

d i sk  shape  in  a  di rec t ion  or thogonal  to  an  ax ial  d i rec t ion  of  the  or i f i ce. 

[0009] 

Also,  a  re lease  form o f  sa id  l i quid  f i r e  ext inguish ing  agent  has  a  fan  

shape  having  a  prede termined  ang le  in  a  d i rec t ion  or thogona l  to  an  

ax ia l  d i r ec t ion  of  the o r i f i ce . 

In  th i s  case ,  a  par t i t ion  wa l l  fo r  making  re lease  form of  sa id l iquid  

f i r e  ex t inguish ing  agent  a  fan  shape  and  that  forms  both  ends o f  the  gap 

formed between the  i n jec t ion  head  body and  the  baff le  pla te  i s  a rranged  

on  an i nc li ned su rface fac ing  t o the  opposi te  s ide  of  the  ga p and,  the  

gap  having  a  wedge shape  can  be forme d between the  incl ined sur face 

and  the  porous  member. 

[0010] 

Also.  a  wid th  dimension  of  said gap  and /o r  the  th rough hol e i s  

p referab ly  30  mm or  l e ss ,  more  preferably  1  mm to  10  mm,  t he  ra t i o  o f 
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an  inner  di ameter  to  an ou ter  d iameter  o f  said  gap ,  and/or ,  the r at io  of  

a  di ameter  of  a  smal l -di ameter  ci rc le  to  a  diameter  o f  a  l a rge-d iameter  

c i rc le  which are  co nt ac t ing  commonly  wi th  a  p lura l i ty  of  th rough holes  

can  be  se t  0 .70  or  more . 

Effect s  o f  Invent ion 

[0011] 

According  t o  the  injec t ion  head  fo r  l iqu id  f i re  ex t inguish ing  agent  

o f  the  present  invent ion ,  a  l i quid  f i re  ext inguishing agent  provided  

th rough the  ori f i ce  d i f fuses  whi l e  f lowing  inside  a  po rous member  

having  a  b lock  shape  wi thout  shor t  pa th  and ,  r e lease di rec t ion  of  the  

l i qu id  f i r e  ext inguishing  agent  i s  l imi t ed  in  a  spec if ic  di rec tion  by  a  

baff le  p lat e ,  and  hence di f fus ion  cha rac t er is t i cs  and  vapor iza ti on  

charac t er is t i cs  of  the  l iqu id  f i r e  ex t ingu ish ing agent  are  improved ,  and 

the  l iqu id f i re  ext ingui shing  agen t  can  be  sprayed  and  vapor ized  in  a  

wide  scope .  As  a  r esu l t ,  a  f i r e  ext ingu ish ing  scope  covered  by  one  

in jec t ion  head  can  be  en larged. 

Also,  because  a  l i qu id  f i re  ext inguish ing  agent  i s  d i f fusing  by  

f lowing  po rous  member  having  block  shape  wi thout  shot  pa th and 

re leased ,  a  noise  genera ted  dur ing  re leasing l iquid  f i re  ex t inguishing  

agent  can  be  reduced . 

[0012] 

Also,  a  re lease  form o f  sa id  l i quid  f i r e  ext inguish ing  agent  has  a  

cy l ind ri ca l  shape  in  t he  d i rec t ion  as  the  same as  the  ax ia l  d i rect ion o f  

the  or i f i ce ,  and  hence  d i f fusion  charac te r i s t i cs  in  the  di rec tion  as  the  

same as  t he  ax ia l  d i r ect ion of  the ori f i ce  of  the  l iquid  fi re  

ex t ingui sh ing agent  are  improved  and ,  t he  l i qu id  f i re  ex t ingui sh ing 
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agent  can  be  sprayed  and vapor ized  in  more  wide scope . 

[0013] 

Also,  a  re lease  from o f  sa id  l i quid  f i r e  ext inguish ing  agent  has  a  

conica l  shape  having a  p redet ermined  angle  to  the  ax i a l  d i r ec t ion  of  the  

o r i f i ce ,  d i f fusion  cha rac te r is t i c  i n  the  di rect ion  as  the same as  the  ax ia l  

d i rec t i on  of  the  o ri f i ce  of  the  l iqu id  f i re  ex t inguish ing  agent  i s  

improved ,  fu rther ,  by  p rov iding di ffus ion  cha rac ter is t i c  of  a  d i rec t ion  

component  orthogonal  to  the  ax ia l  di re ct ion of  the  o r i f i ce  of  the l iqu id  

f i r e  ex t inguish ing  agent ,  the l iquid  f i re  ext inguish ing  agent  can be  

sp rayed  i n  wide  scope  and  vapor ized . 

[0014] 

Also,  a  re lease  form o f  sa id  l i quid  f i r e  ext inguish ing  agent  has  a  

d i sk  shape  in  the  d i rec t ion or thogonal  t o  t he  ax ia l  d i rec t ion  of  the 

o r i f i ce ,  and  hence  d i ffus ion  cha rac ter i s t ics  in  the  d i rec t ion  or thogonal  

to  t he  axi al  d i rec t ion  of the  or i f i ce  of  t he  l i quid  f i r e  ext inguish ing  

agent  a re  improved  and ,  t he  l iqu id f i re  ex t inguish ing  agent  can  be  

sp rayed  and  vapor ized  in  more  wide  scope . 

[0015] 

Also,  a  re lease  form o f  sa id  l i quid  f i r e  ext inguish ing  agent  has  a  fan  

shape  in  the  d i rec t ion  or thogonal  to  the  ax i a l  d i r ec t ion  of  the or i f ice ,  

and  hence d i f fus ion  charac ter is t i cs  i n  the  di rec t ion  orthogonal  to  the  

ax ia l  d i r ec t ion  of  the o r i f i ce  of  t he  l iquid f i re  ext inguish ing  agent  a re  

improved  and,  the  l iqu id  f i re  ex ti nguish ing  agent  can  be  sprayed in  a  

speci f ic  d i rec t ion a nd  vapor ized . 

In  th i s  case ,  a  par t i t ion  wa l l  fo r  making  a re lease  fo rm of  sa id  

l i qu id  f i r e  ext inguishing  agent  a  f an  shape  and  that  fo rms  both ends  o f  



6

the  gap  formed between the  in jec t ion  head  body and  the  baff le  p lat e  i s  

a r ranged  on  an  incl i ned  sur face  fa c ing  to  the oppos i t e  s ide  of  the gap  

and ,  the gap  having  a  wedge  shape  i s  fo rmed  between the  inc l ined  

su rface  and  the  porous  member ,  an  open  area  to  the a tmosphere  of  t he  

porous  member  can  be  increased . 

[0016] 

Also,  a  wid th  dimension  of  said gap  and /o r  the  th rough hol e i s  

p referab ly  30  mm or  l e ss ,  more  preferably  1  mm to  10  mm,  t he  ra t i o  o f 

an  inner  di ameter  to  an ou ter  d iameter  o f  said  gap ,  and/or ,  the r at io  of  

a  di ameter  of  a  smal l -di ameter  ci rc le  to  a  diameter  o f  a  l a rge-d iameter  

c i rc le  which are  co nt ac t ing  commonly  wi th  a  p lura l i ty  of  th rough holes  

can  be  se t  0 .70  or  more . 

BRIEF DESCRIPTION OF DRAWINGS 

[0017] 

Fig .1 i s  a  drawing  i l lus t ra t ing  a f i r s t  embodiment  o f  an  i nj ec t ion  

head  for  l i quid f i r e  ext inguish ing  agent  o f  the  present  invent ion ,  

F ig .1(a)  i s  a  front  sect iona l  vi ew and,  Fig .1 (b)  i s  a  bot tom vi ew. 

Fig .2 i s  a  f ront  sect ional  vi ew i l lu s t r at i ng a  modi fi ed  embodimen t  

o f  the  f i rs t  embodiment  of  an  in j ect ion  head for  l i quid f i r e  

ex t ingui sh ing agent  of  t he  present  invent ion. 

Fig .3 i s  a  drawing  i l lus t ra t ing  a mod if ied embod iment  of  t he  f i r s t  

embodiment  of  the  i njec t ion  head  for  l iqu id  f i re  ex tinguish ing  agent  of  

the  presen t  invent ion ,  Fig .3(a)  i s  a  f ront  sec t ional  v iew and ,  F ig.3(b)  i s  

a  bo t tom vi ew. 

Fig .4 i s  a  f ront  sect ional  vi ew i l lu s t r at i ng a  modi fi ed  embodimen t  

o f  the  f i rs t  embodiment  of  the i n jec t ion  head  for  l iquid  f i re  
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ex t ingui sh ing agent  of  t he  present  invent ion. 

Fig .5 i s  a  drawing  i l lus t ra t ing  a mod if ied embod iment  of  t he  f i r s t  

embodiment  of  the  i njec t ion  head  for  l iqu id  f i re  ex tinguish ing  agent  of  

the  presen t  invent ion ,  Fig .5(a)  i s  a  f ront  sec t ional  v iew and ,  F ig.5(b)  i s  

a  bo t tom vi ew. 

Fig .6 i s  a  drawing  i l lus t ra t ing  a mod if ied embod iment  of  t he  f i r s t  

embodiment  of  the  i njec t ion  head  for  l iqu id  f i re  ex tinguish ing  agent  of  

the  presen t  invent ion ,  Fig .6(a)  i s  a  f ront  sec t ional  v iew and ,  F ig.6(b)  i s  

a  bo t tom vi ew. 

Fig .7 i s  a  sec t ional  view i l lu s t r a t ing  a  second embodiment  o f  an  

in jec t ion  head  for  l i quid f i r e  ext inguish ing  agent  o f  t he  present  

invent ion. 

Fig .8 i s  a  sec t ional  view i l lu s t r a t ing  a  th i rd  embodiment  o f  an  

in jec t ion  head  for  l i quid f i r e  ext inguish ing  agent  o f  t he  present  

invent ion. 

Fig .9 i s  a  f ront  sect ional  vi ew i l lu s t r at i ng a  modi fi ed  embodimen t  

o f  the  th i rd  embodiment  of  the  i nj ec t ion  head for  l i quid  f i re  

ex t ingui sh ing agent  of  t he  present  invent ion. 

Fig .10  i s  a  d rawing  i l l us t ra t ing  a  modi f ied  embodiment  of  the  th i rd  

embodiment  of  the  i njec t ion  head  for  l iqu id  f i re  ex tinguish ing  agent  of  

the  presen t  invent ion ,  Fig .10 (a )  i s  a  f ront  sect ional  v iew and ,  Fig.10(b )  

is  a  bo t tom view. 

Fig .11  i s  a  f ron t  v ie w (a  pa rt ia l  sec t iona l  v iew)  i l lu s t ra t ing  a  

modi f i ed  embodime nt  of  the  t h i rd embodiment  of  t he  in jec t ion  head  for  

l i qu id  f i r e  ext inguishing  agent  of  t he  present  invent ion . 

Fig .12-1 i s  a  drawing  i l lus t ra t ing  a  mod if ied  embodiment  of  t he  
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th i rd  embodiment  of  the in ject i on head  for  l iqu id  f i re  ex t inguishing  

agent  of  the presen t  i nvent ion ,  Fig.12(a )  i s  a  f ron t  sec t ional  v i ew and ,  

F ig .12(b )  i s  an A-A  cross  sect i on. 

Fig .12-2 i s  a  drawing  i l lus t ra t ing  a  mod if ied  embodiment  of  t he  

th i rd  embodiment  of  the in ject i on head  for  l iqu id  f i re  ex t inguishing  

agent  of  the presen t  i nvent ion ,  Fig.12(a )  i s  a  f ron t  sec t ional  v i ew and ,  

F ig .12(b )  i s  an A-A  cross  sect i on. 

Fig .13-1 i s  a  drawing  i l lus t ra t ing  a  mod if ied  embodiment  of  t he  

th i rd  embodiment  of  the in ject i on head  for  l iqu id  f i re  ex t inguishing  

agent  of  the presen t  i nvent ion ,  Fig.13(a )  i s  a  f ron t  sec t ional  v i ew and ,  

F ig .13(b )  i s  an A-A  cross  sect i on. 

Fig .13-2 i s  a  drawing  i l lus t ra t ing  a  mod if ied  embodiment  of  t he  

th i rd  embodiment  of  the in ject i on head  fo r  l iqu id  f i re  ex t inguishing  

agent  of  the presen t  i nvent ion ,  Fig.13(a )  i s  a  B -B c ross  s ec t ion ,  

F ig .13(b )  a  sec t ion vi ew accord ing  to  the modi f ied  embodiment  using  

c los ing  members  having  di f fe rent  shape s ,  and  Fig .13(c)  to  Fig .13(e )  a re  

explanatory  drawings of  c losing members  having  di f feren t  shapes . 

Fig .14  i s  a  f ron t  v ie w (a  pa rt ia l  sec t iona l  v iew)  i l lu s t ra t ing  a  

modi f i ed  embodime nt  of  the  t h i rd embodiment  of  t he  in jec t ion  head  for  

l i qu id  f i r e  ext inguishing  agent  of  t he  present  invent ion . 

Fig .15  i s  a  f ron t  v ie w (a  pa rt ia l  sec t iona l  v iew)  i l lu s t ra t ing  a  

modi f i ed  embodime nt  of  the  t h i rd embodiment  of  t he  in jec t ion  head  for  

l i qu id  f i r e  ext inguishing  agent  of  t he  present  invent ion . 

Fig .16  i s  a  f ron t  v ie w (a  pa rt ia l  sec t iona l  v iew)  i l lu s t ra t ing  a  

modi f i ed  embodime nt  of  the  t h i rd embodiment  of  t he  in jec t ion  head  for  

l i qu id  f i r e  ext inguishing  agent  of  t he  present  invent ion . 
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Fig .17  i s  a  d rawing  i l l us t ra t ing  a  for th  embodiment  of  an  i nj ect ion  

head  for  l i quid f i r e  ext inguish ing  agent  o f  the  present  invent ion ,  

F ig .17(a)  i s  a  f ront  sec t iona l  view and ,  Fig .17(b)  i s  a  bo t tom v iew. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0018] 

An embodiment  o f  an  in jec t ion  head for  l i quid  f i re  ex t inguishing  

agent  of  the presen t  i nvent ion  is  descr ibed be low by  refere nce t o the  

accompanying  drawings . 

[0019] 

Fig .1 i s  showing  the  f i r s t  embodimen t o f  the  injec t i on  head  for  

l i qu id  f i r e  ext inguishing  agent  of  t he  present  invent ion . 

Thi s  in ject ion  head  for  l i qu id f i re  ex t inguish ing agent  1  is ,  i n  a  f i re  

ex t ingui sh ing equ ipment  using  l i quid  f i r e  ext ingu ish ing agent ,  ar ranged  

for  r e leas ing  a l iqu id  f i r e  ex t i ngu ishing agent  t o  a  f i re  ex t ingui shing  

area ;  the  i n jec t ion  head  1  i s  compri s ing  of  an  i n jec t ion  head  body  2  

connec ting  wi th  a  pipe  (not  shown)  provid ing the  l iqu id  f i re  

ex t ingui sh ing agent ,  an  or i f i ce p la te  3  ar ranged  in  t he  i njec t ion  head  

body 2  and  fo rmed with  an  o ri f i ce  31  through which fl owing  the l iqu id  

f i r e  ex t inguish ing  agent  and ,  a  porous  member 4  having  a  block  shape  

ar ranged  in  an  exi t ing  par t  o f  the  or i f i ce 31  and ,  a  baf f le  p la t e  5  

ar ranged  con tac t ing  with  an  end su rface  o f  the  porous  member  4  

oppos i te  s ide  o f  t he  ex it ing  par t  of  the  o r i f i ce  31 ,  and  the  baff le  pl ate  5  

covers  a t  l eas t  a  proj ect ed  area of  a  c i rcumscr ibed  ci rc le  31c  o f  the  

o r i f i ce  31  of  the  end sur face  of  the  porous  member 4 and ,  the  l iquid  

f i r e  ex t inguish ing  agent  i s  r eleased via  a  gap  6 fo rmed  be tween the 

in jec t ion  head  body  2  and  the  baff l e  pl ate  5 . 
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Here ,  t he  in j ec t ion  head1 i s  formed in  a  round shape hav ing  

ro tat ional  symmetry  around a  cent ra l  ax is . 

Also,  a  female  th read  (or  a  male  thread ) fo r  connec t ing  t he  pipe  i s  

formed in  the  in jec t ion  head  body 2  fo r  connect ing the  p ipe  p rovid ing  

the  l iqu id f i re  ext ingui shing  agen t . 

[0020] 

Here ,  t he  l iquid f i re  ex t ingui sh ing  agent  tha t  th is  injec t ion head  for  

l i qu id  f i r e  ext inguishing  agent  1  subjec ts  i nc ludes  f i re  ex t ingui sh ing  

agents  (1 )  -  (3)  be low. 

(1)  A  f i re  ext inguishing  agent  preserved  in  l iqu id  i n  a  s to rage  

container  i n  genera l  p reservat ion s ta te ,  for  embodiment  ha l ide f i re  

ex t ingui sh ing agents  such  as  ha lon  1301. 

(2)  A  f i re  ext inguishing  agent ,  such  as  HFC-227ea ,  having a  l iqu id  

s ta te  in  a  p ipe  j us t  be fo re  an  in jec t ion  head  when re leased  from the  

in jec t ion  head . 

(3)  A  f i re  ext inguishing  agent  having  a  boi l ing  poin t  0°C or  higher ,  

such as  dodecaf luoro -2 -methy lpentan-3-one  (CF3 CF2 

C(O)CF(CF3 )2  ) ,  boi l ing  poin t :  49.2°C,  NFPA/ISO reg is t r at ion  name: 

"FK-5-1-12") . 

[0021] 

In  th i s  case ,  the  o r i f i ce  p la te  3  has  a  d i sk shape  that  i s  formed by  

p lac ing  one o r  more  or i f i ces  31 (6  p iece s  in  the  present  embodimen t . )  

in  equiangular  spacing  in  the center ,  the  or i f i ce  pl at e  3  i s  det achable  

ar ranged  on  a s tep pa rt  21 formed in  an  in te r i or  space  of  the i nj ec t i on 

head  body  2 ,  for  example ,  v ia  t h reads  fo rmed  on  per iphera l  su r faces  o f  

the  s tep  pa r t  21  and  t he  or i f ice  p late  3 .   As  a  resu l t ,  t he  or i f ice  p la te  3  
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formed wi th  a  plu ra li ty  of  types  o f  or i f ices  31  can  be  se lec ted 

accord ing to  the  condi t ions  such  as  ins ta l la t ion  loca t ion . 

[0022] 

The  porous  member  4  having a  b lock shape  i s  composed of  an 

in tegrated s t ruc ture ,  as  wel l  a s ,  as  the  present  embodiment ,  t he  porous  

member 4 can  be  composed  of  a  div ided  s t ruc ture,  l aminated  a  plura l i ty  

o f  po rous  members  41 ,  42 . 

[0023] 

As the porous  member  4  having  block  shape ,  i t  can  be  preferab ly  

used mater ia l s  having  h igh shape  re ten tion  perfo rmance ,  tha t  i s  

inorgan ic  ma ter i al s  (meta l ,  me ta l  ox ide ,  me tal  hydroxide  e tc . )  no 

deformat ion  by  a  re l ease  pressure of  the  l i quid  f i r e  ext ingu ish ing agent ,  

and  can  be used  more p referab ly po rous  me tal  mate r ial  (Cermet  

(Regis t ered  t radename) ,  made by  Sumitomo Elec t r i c  Indus tr ies )  

compri s ing  3  dimensional  re t i cu la ted  s t ruc ture . 

[0024] 

The  pore  di ameter  of  po res  in  the  porous  mate ri al  4  composes  the  

whole  body  wi th  homogeneous  ma ter ia l ,  as  wel l  a s  the whole  body can 

be  composed  of  ma te ri a l  tha t  a  po re  di amete r  o f  pores  changed  

g radual ly  smal ler  in  t he  f lowing  d i rec t i on  o f  the  l i quid f i r e  

ex t ingui sh ing agent ,  for  example ,  in  the  present  embodiment ,  i t  can  be  

composed of  mater ia l  smal ler  i n  a  pore  diameter  of  pores  i n  a  porous  

member 42  o f  downst ream s ide  o f  the  l iqu id  f i re  ex ti nguish ing  agent  

member than  a  pore  di ameter  o f  po res  in  a  po rous  member  41  of  

ups t ream side . 

Thus ,  by  making  smal l er  t he  pore  d iameter  of  pores  in  t he  porous  
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member 4 a long the  f low d i rec t ion  of  the  l iquid  f i re  ex ti nguishing  

agent ,  t he  l i qu id  f i r e  ext inguish ing  agent  f lowing  in  t he  porous member  

having  b lock  shape  can  be  uni formly d i ffused . 

[0025] 

Then,  in  any  case  of  the  in tegrat ed  s t ruc ture  and  t he  d iv ided  

s t ruc tu re ,  by  se t  a r ranging  the  end  face of  one  s ide  of  the  porous  

member 4 in  contac t  wi th the  in jec t ion head  body 2  ( In the  present  

embodiment ,  the  o ri f i ce  p la te  3  i s  inc luded .   The  same in  another  

embodiment s  be low .) ,  the  porous  member  4  i s  a r ranged  on  an  ex i t i ng  

par t  o f  t he  or i f i ce  31 . 

Also,  the ba ff l e  p la te  5  i s  ar ranged  in  contac t  wi th  an  end  face of  

anothe r  s ide  o f  the  porous  member  4 ,  tha t  i s  an  end  face  o f  the  opposi te  

s ide  of  the exi t ing pa rt  o f  the  or i f i ce  31  of  the  porous  member 4. 

[0026] 

By the  way,  in  the presen t  embod iment ,  the  or i f ice  p la te  3  and  the  

porous  member  4  have  one-s tep  s t ructure ,  but  l ike a  modi f ied  

embodiment  shown in  Fig .2,  they  can  be  2  s t ep  s t ruc ture  (or  a  

mu l t i s tage  s t ruc ture  compri s ing  3  o r  more  s teps)  by  a rranging  an 

o r i f i ce  p la te  3A,  fo rmed wi th  an o r i f i ce  31A, and  a  po rous  member  4A 

in  t he  ups t ream sides  o f  the  o ri fi ce  p la te  3  and  the  po rous  member  4 . 

As a  r esu l t ,  ins ide t he  in j ec t ion  head body 2 ,  un iform di f fusion  

charac t er is t i cs  of  the  l iqu id  f i r e  ex t ingu ish ing agent  can  be  improved . 

Also,  in  a  modi f ied  embodiment  shown in Fig .2 ,  t he  or i f i ce  p la te3  A 

is  composed  detachab ly  in  the i nj ec t ion  head  body 2  v ia  an  open ing  of  

a  connect ion  s ide  of  t he  in jec t ion  head  body 2  for  connec t ing  t o  the  

p ipe  (The o r i f i ce  pla te s  3  of  embodiments  shown in Fig .6 ,  Fig .9,  
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Fig .11 ,  F ig .14 and  Fig .15  a re  the same. ) . 

As a  r esu l t ,  the  porous  member 4 i s  a ssembled  t o  the  inject ion  head  

body 2  and  i s  prese rved  as  s t ock ,  and  when sh ipping  i t ,  the  or i f ice  p l ate  

3A (The  ori f i ce  p la t e  3 )  corresponding to  the f low ra te  of  the  l iqu id  

f i r e  ex t inguish ing  agent  re l eased  f rom the  in jec t ion head  can  be 

mounted to  the in ject ion head  body 2  vi a  t he  opening  of  the  connect ion 

s ide  of  the i n jec t i on  head  body  2  for  tha t  connect ing to  the  p ipe.   

Then ,  as  a  r esu l t ,  the  i nj ec t ion  heads  o f  t hese  embodiments  that  become 

ups iz ing compar ing to  general  in jec t ion  heads  are easy  to  prese rve  as  

s tock  and ,  whi le  so lving  p roblems tha t  a re  res t r i c t ions  of  s to rage  

loca t ions ,  cos t  increas ing e tc . ,  the sh ipment  of  the  in jec t ion head  can  

be  speedi ly  pe rformed. 

[0027] 

By screwing a  t hread  par t  51  (The threa d pa r t  51  is  formed 

in tegrat i ng  t o  the  ba ff l e  p la te  5 ,  and  as  we l l  as ,  l ike  a  modi fi ed  

embodiment  shown in  Fig .3,  i t  can  be  composed  of  another  members  

(The thread  members  8) .   Also ,  when the  th read  pa r t  51  i s  composed  of  

the  thread member  8 ,  1  or  more thread  members  8  can be  used . )  

penet rat i ng  a  cent ra l  par t  o f  the  porous  member  4 to  the or i f i ce  p late  3  

(or  the  t hread  par t  51  i s  composed of  a  bold  and  a  nut  and  i s  fa s tened  

to  t he  or i f ice  p la te  3 ) ,  the  ba ff l e  p la te  5  is  f ixed  to  t he  in j ec t ion  head 

body 2 . 

Then,  by cont ac ti ng  the  baff le  pl a te  5  wi th  the  end  surface  o f  

anothe r  s ide  o f  the  porous  member  4 ,  i t  covers  a t  l eas t  a  project ed  area  

o f  a  c i rcumscr ibed  c i r cl e  31c  of  t he  end  su rface  o f  the porous  member4  

( In  t he  present  embodiment ,  6  p ieces  o f  the  common c i rcumscr ibed  
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ci rc les  31c  o f  the  o ri fi ce  31) ,  and hence  the l iqu id  f i r e  ex t i nguish ing  

agent  does  not  re lea se f rom th i s  par t  and ,  t he  l iquid f i re  ex t ingui sh ing  

agent  i s  re leased  vi a t he  gap  6  formed be tween the  in jec ti on  head  body 

2  and t he  baff le  pla t e  5 . 

[0028] 

In  the  present  embodimen t ,  t he  gap  6 fo rmed between the  in jec ti on  

head  body  2  and  the  baff l e  pl ate  5  is  composed  of  s l i t s  having  to rus  

shape  wi th an  ou t le t  s i de  s l igh t ly  expanded,  and  hence  re l ease  form of  

the  l iqu id f i re  ext ingui shing  agen t  can  be  a  cy l indr ica l  shape in  the  

same di rec t ion  as  the ax ia l  d i rec t ion  of  the  or i f i ce  31 (The axi al  

d i rec t i on  of  the  cent ra l  ax i s  of  t he  inj ec t ion  head  body 2) . 

Here ,  t he  wid th dimens ion D of  the  gap 6 compr is ing  s l i t s  hav ing  

to rus  shapes  can  be  p roper ly se t  accord ing  t o  the  capac i ty  of  the  

in jec t ion  head  for  l i quid f i r e  ext inguish ing  agent  1  or  a  l iquid  f i re  

ex t ingui sh ing agent  tha t  i s  a  subjec t ,  but  i t  i s  se t  p re fe rab ly  30  mm or  

l e ss ,  more  pre ferab ly  1  mm to  about  10 mm and,  i s  se t  a s  be ing  t he  

r a t io  of  a  i nner  d iamete r  to  a  out er  d iameter  o f  the  gap  6 0 .70 or  more . 

Also,  a  dimens ion  T  in  the t hi ckness  di rec t ion  o f  the  gap 6 (The  

baff le  p lat e  5 )  compri s ing o f  s l i t s  having  t orus  shapes  can  be  ar ranged  

p referab ly  30  mm or  l e ss ,  more  preferably  1  mm to  10  mm,  so  as  to  be  

ab le  l imi t ing  t he  re l eas ing d i rec t ion  of  the l iqu id  f i re  ext inguishing  

agent  in  a  speci f ic  d i rec t ion . 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i c  i n  the  same  d i rec t i on  as  the  

ax ia l  d i r ec t ion  (An  ax ia l  d i rect i on of  the  cent ra l  ax is  of  the  i nj ec t ion  

head  body  2)  of  the  o r i f i ce  31  of  the  l iqu id  f i re  ex ti nguish ing  agent  can  

be  improved . 
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[0029] 

According  t o  the  injec t ion  head  fo r  l iqu id  f i re  ex t inguish ing  agent  1  

o f  the  present  invent ion ,  the  l i qu id f i r e  ext inguish ing  agent  provided  

th rough the  ori f i ce  31  d i f fuses  whi le  f lowing  ins ide  t he  porous member  

4  having  b lock  shape  wi thout  short  pa th  and,  re lease  d i rec t ion  o f  the  

l i qu id  f i r e  ext inguishing  agent  i s  l imi t ed  in  a  spec if ic  di rec tion  by  the  

baff le  p lat e  5 ,  and  hence d i f fusion  charac t er is t i c s  and  vapor iza ti on  

charac t er is t i cs  of  the  l iqu id  f i r e  ex t ingu ish ing agent  are  improved  and ,  

the  l iqu id f i re  ext ingui shing  agen t  can  be  sprayed  and  vapor ized  in  a  

wide  scope .   As  a  resu l t ,  the f i r e  ex t inguish ing  scope  tha t  can  cover  by  

one  in jec t ion  head  1 can  be  enla rged . 

Also,  because  t he  l i quid  f i r e  ext inguish ing  agent  i s  di f fus ing  whi le  

f lowing  ins ide  the  porous  member 4 hav ing block  shape wi thout  shot  

pa th and  re leased ,  a  no ise  genera ted  dur ing  re leas ing  t he  l iquid  f i re  

ex t ingui sh ing agent  can  be  reduced . 

[0030] 

By the  way,  in  the f i rs t  embodiment  abovement ioned ,  the  gap 6 

formed between the  i n jec t ion  head  body 2  and  the baf f le  p la te  5  i s  

composed of  s l i t s  hav ing  t orus  shapes  wi th s l ight ly  expanded  out le t  

s ide ,  bu t  a  shape  of  the  gap  6 ,  no t  l imi t ed ,  i s  composed of  s l i t s  having  

to rus  shapes  having  a s t ra ight  ou tl e t  s ide  that  i s  wi thout  expanded,  and  

hence  d i f fusion  charac ter i s t i cs  i n the  di rect ion  as  t he  same as  the  ax ia l  

d i rec t i on  of  the  o ri f i ce  31 of  t he  l i quid  f i re  ext inguish ing  agent  (The  

ax ia l  d i r ec t ion  of  the cent ra l  axi s  of  the  in jec t ion head  body 2)  are  

improved  and,  the  l iqu id  f i re  ex ti nguish ing  agent  can  be  sprayed and  

vapor ized in  more  wide scope. 
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[0031] 

Also,  l i ke  a  mod if ied embod iment  shown  in  Fig .4 ,  making  the  

in jec t ion  head  body  2  s ide  a  s t ra ight  shape  and ,  the baf f le  p la te  5  s ide  

is  composed  o f  s l i t s  having  to rus  shapes  t ha t  l a rge ly expanded  than  the  

f i r s t  embodiment ,  and  hence  the di ffusion  cha rac t er is t i cs  to  t he  center  

d i rec t i on  of  the  l i qu id  f i re  ex t ingu ish ing agent  re leas ing  in  to rus  shape 

can  be  improved . 

[0032] 

Also,  in  t he  f i rs t  embodimen t  abovement ioned ,  t he  baff le  pl at e  5  i s  

f as tened  t o  the  in jec t ion  head  body 2  by  screwing  the  thread  pa rt  51  

penet rat i ng  the  cen tral  par t  of  t he  porous  member  4 to  the  o ri fi ce  p la te  

3 ,  bu t  l ike  modi f ied embodiments  shown in Fig .5 and  Fig .6 ,  the  ba ff le  

p la te  5  has  a  cap  s t ruc tu re  having a  r is i ng pa r t  52  and,  can  be fas tened 

by  screwing to  t he  in jec t ion  head  body 2. 

Then,  in  mod i f i ed  e mbodiment s  shown in  Fig .5  and Fig .6 ,  by  

contac t ing  the  baff l e  p la te  5  with the  end sur face  of  anothe r  s ide  o f  t he  

porous  member  4 ,  and  the  baf f l e  p late  5  covers  at  leas t  a  proj ec ted  area  

o f  the  ci rcumscr ibed c i r cl e  31c  of  t he  or i f ice  31  of  an  end  sur face  of  

the  porous  member4  ( In the  present  embodimen t,  6  p ieces  o f  the 

common  c i rcumscribed  c i r cle s  31c  of  the  or i f i ce  31) ,  and  hence making  

the  l iqu id f i re  ext ingui shing  agen t  no t  r e lease  f rom th is  par t  and ,  as  

we l l  as  t he  l i quid  f i r e  ext ingu ish ing agent  i s  re leased  v ia  t he  through 

hole  7  formed out s ide o f  the  p ro j ect ed  a rea o f  t he  c i rcumscribed  c i r cle  

31c  of  the  or i f i ce  31 of  the  baf f le  pl ate  5  ( In  the  present  embodiment ,  6 

p ieces  of  t he  common  ci rcumscr ibed  c i r cl es  31c  of  t he  or i f ice  31) . 

[0033] 
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The  through ho le  7  is  compri s ing of  oblong holes  (a  modi fi ed  

embodiment  shown in  Fig .5)  or  round hol es  (a  modi f ied  embodiment  

shown  in Fig.6)  tha t  a re  ar ranged  in  torus  shape ,  and  hence  release  

form of  the l iquid  f i r e  ex t inguish ing agent  can  be  a  cyl indr ica l  shape  in  

the  same d i rec t ion  as  t he  ax ia l  d i rect ion  o f  the  or i f i ce 31  (The  ax ial  

d i rec t i on  of  the  cent ra l  ax i s  of  t he  inj ec t ion  head  body 2) . 

Here ,  t he  wid th dimens ion D and  a  format ion  in terval  of  the  t hrough 

hole  7  can  be  proper ly  se t  accord ing  t o  the  capac i ty  of  the  inj ect ion  

head  for  l i quid f i r e  ext inguish ing  agent  1  or  the  l iquid  f i re  

ex t ingui sh ing agent  which  i s  the  subjec t ,  bu t  the  dimens ion D of  the  

th rough ho le  7  i s  s et  preferably  30 mm or l ess ,  more prefe rab ly 1  mm 

to  about  10  mm and ,  i t  i s  se t  as  be ing the  ra t io  of  a  d iameter  o f  the  

smal l -di amete r  c i rc le  71  t o  a  di ameter  of  the  l a rge-di ameter  c i rc le  72  

contac t ing  commonly  wi th  a  plural i ty  of  t hrough ho les  7  0 .70  or more. 

Also,  the dimens ion T in  the t h ickness  di rec t ion  o f  the  th rough hol e 

7  (The ba ff l e  p la te  5 )  can  be  set  p re fer ab ly  30  mm or  le ss ,  more  

p referab ly  1  mm to  about  10  mm,  so  as  to  be  ab l e l imi t ing  the  r el eas ing  

d i rec t i on  of  the  l i qu id  f i re  ex t ingu ish ing agent  in  a  speci f ic  d i rec ti on . 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i c  i n  the  same  d i rec t i on  as  the  

ax ia l  d i r ec t ion  (An  ax ia l  d i rect i on of  the  cent ra l  ax is  of  the  i nj ec t ion  

head  body  2)  of  the  o r i f i ce  31  of  the  l iqu id  f i re  ex ti nguish ing  agent  can  

be  improved . 

[0034] 

By the  way,  in  each  embodimen t  abovement ioned ,  t he  re lease form 

o f  the  l iqu id  f i re  ex t i nguish ing  agent  i s  the  cy l indr ical  shape  in  the  

same di rec t ion  as  the ax ia l  d i rec t ion  of  the  or i f i ce  31 (The axi al  
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di rec t i on  of  the  cent er  di rec t i on  o f  the  in ject ion head  body  2 ) ,  bu t  for  

example ,  l ike  the second embod iment  of  t he  injec t ion  head  for  l i qu id  

f i r e  ex t inguish ing  agent  of  the  present  i nvent ion  shown in  Fig.7,  no t  

l imi ted,  not ches  22 ,  53  are  formed by  cut t ing  conical ly  the  in jec t ion  

head  body  2  and  the  baff l e  pl ate  5  tha t  a re  loca ted  in  t he  gap  6 ,  and  

hence  a  re lease form of  t he  l iquid  f i re  ex t inguish ing  agent  has  coni ca l  

shape  having  predete rmined  angl e  to  the  ax ia l  d i rec t i on  o f  the  ori f i ce  

31(In  the  present  embodiment ,  i t  se ts  about  65°,  bu t  t hi s  angl e  can  be  

se t  arb i t r ary angle  of  0  t o  90°) . 

Here ,  t he  wid th dimens ion of  t he  gap  6  compri s ing  s l i t s  having 

to rus  shapes  can  be  p roper ly set  accord ing  t o  the  capac i ty  of  the  

in jec t ion  head  for  l i quid f i r e  ext inguish ing  agent  1  or  t he  l iqu id  f i re  

ex t ingui sh ing agent  which  i s  the  subjec t ,  bu t  i t  i s  se t  p refe rably  30mm 

or  l es s ,  more prefe rab ly 1  mm to about  10  mm. 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i cs  i n  the  s ame  d i rec t ion  as  the  

ax ia l  d i r ec t ion  of  the o r i f i ce  31  o f  the  l iqu id  f i re  ex t i ngu ishing agent  

can  be  improved ,  and  fur ther ,  by provid ing  a d i f fusion  charac t er is t i cs  

in  t he  di rec t i onal  component  o r thogonal  to  the  ax i a l  di rec t ion  of  t he  

o r i f i ce31 of  t he  l iquid  f i re  ex t inguish ing  agent ,  the  l i qu id  f i r e  

ex t ingui sh ing agent  can  be  sp rayed  and  vaporized  in  more  wide  scope . 

[0035] 

Moreover ,  as  the  re lease  form of  the l iquid  f i re  ex t inguish ing  agent ,  

l i ke  the  th i rd  embodiment  of  the  in jec t ion head  fo r  l iqu id  f i re  

ex t ingui sh ing agent  of  t he  present  invent ion shown in Fig .8 ,  by  

ar ranging  the  gap  6  in  a  lower end  s ide  of  t he  injec t ion  head  body 2 ,  

the  re lease  form o f  the  l iqu id  f i r e  ext i nguish ing  agent  can  be  having  a 
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disk  shape  in  the  d i rec t ion or thogonal  t o  t he  ax ia l  d i rec t ion  of  the 

o r i f i ce  31 . 

Here ,  t he  wid th dimens ion of  t he  gap  6  compri s ing  s l i t s  having 

to rus  shapes  can  be  p roper ly set  accord ing  t o  the  capac i ty  of  the  

in jec t ion  head  for  l i quid f i r e  ext inguish ing  agent  1  or  t he  l iqu id  f i re  

ex t ingui sh ing agent  which  i s  the  subjec t ,  bu t  i t  i s  se t  p refe rably  30mm 

or  l es s ,  more prefe rab ly 1  mm to about  10  mm. 

Also,  a  dimens ion  T  in  the t hi ckness  di rec t ion  o f  the  gap 6 

compri s ing  of  s l i t s  hav ing  t orus  shapes  can be  a rranged  preferab ly 30  

mm or  l e ss ,  more  p re ferab ly  1  mm to  about  10  mm,  so  as  t o  be  ab le  

l imi t i ng  t he  re leas ing di rec t ion  of  the  l iqu id  f i re  ex t i nguishing  agent  i n  

a  speci f ic  d i rec t ion . 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i c  i n  the  di rec t ion  or thogonal  

to  t he  axi al  d i rec t ion  of the  or i f i ce  31  of  the  l iqu id f i re  ext ingui shing  

agent ,  t he  l i qu id  f i r e  ext inguish ing  agent  can be  sprayed  and  vapor ized  

in  more  wide  scope . 

[0036] 

By the  way,  in  the presen t  embod iment ,  the  or i f ice  p la te  3  and  the  

porous  member4  ha ve  one-s tep s t ructure ,  bu t  l ike  a  modi f ied 

embodiment  shown in  Fig .9,  they  can  be  2  s t ep  s t ruc ture  (or  a  

mu l t i s tage  s t ruc ture  compri s ing  3  o r  more  s teps)  by  a rranging  an 

o r i f i ce  p la te  3A,  fo rmed wi th  an o r i f i ce  31A, and  a  po rous  member  4A 

in  t he  ups t ream sides  o f  the  o ri fi ce  p la te  3  and  the  po rous  member  4 . 

As a  r esu l t ,  ins ide t he  in j ec t ion  head body 2 ,  un iform di f fusion  

charac t er is t i cs  of  the  l iqu id  f i r e  ex t ingu ish ing agent  can  be  improved . 

[0037] 
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Also,  the ba ff l e  p la te5  is  sc rewed  to  the  or i f i ce  pl at e  3  by  the  

th read  pa r t  51  penet ra t ing  the center  par t  o f  the  the po rous  member  4 ,  

but  ins tead of  th i s ,  the  in jec tion  head  body 2  and  the  baff le  pl at e  5  can  

be  fas tened by  using  t hread  member  8 . 

Spec if ica l l y ,  l ike a  modi f ied  embodiment  shown in  Fig.10 ,  bulg ing  

par t s  23 ,  54  p ro t ruding  par t i a l ly  a re  fo rmed  in  out er  per ipheral  s ides  o f  

the  in jec t ion  head  body 2  and  the baff l e  p la te  5 ,  the  in jec t ion  head  

body 2  and  t he  baff le  p lat e  5  can  be fas tened  by us ing the  th read  

member 8 on  the  locat i on  of  t hese bulging  pa r t s  23 ,  54. 

Here ,  on  the  loca t ion  of  the  thread  member  8 ,  i t  can  be  in terposed a  

spacer  81  accord ing t o  the  need . 

Also,  l i ke  a  mod if ied embod iment  shown  in  Fig .11,  i t  can  be  

fas tened  t he  in jec t ion  head  body 2 and  the  ba ff le  p l a te  5  by  us ing the  

th read  member  8  pene t ra t i ng  th rough the  po rous  member  4 . 

Here ,  when  connect ing  the i nj ec t ion  head  body 2  to  a  p ipe  (not  

shown) provid ing  the  l iqu id  f i re  ex t inguish ing  agen t ,  an  operat ion hol e 

24  i s  formed in  the  out er  per ipheral  sur face  of  the  inj ec t ion  head  body 

2  for  mount ing  a  fa s ten ing  tool  (no t  shown) . 

[0038] 

By the  way,  as  a  re lease  form of  the l iquid  f i re  ex t inguish ing  agent ,  

l i ke  a  modif ied  embodiment  shown  in  Fig .12 ,  the  r el ease  fo rm of  the  

l i qu id  f i r e  ext inguishing  agent  has  a  f an  shape hav ing  a  p rede termined  

angle  a  in  the  d i rec t ion  or thogonal  to  the  ax ia l  di rect ion  o f  the o r i f i ce  

31 . 

Thi s  r elease  form of  the  l iqu id  f i re  ex t i nguishing  agent  can  be easy  

obta ined  by c los ing  a  par t  o f  t he  gap  6 by  a clos ing  member  62 in  
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which  the  gap 6 i s  fo rmed be tween the  injec t ion  head  body 2 and the  

baff le  p lat e  5  and  compri s ing  s l i ts  having  a t orus  shape  re leas ing the  

l i qu id  f i r e  ext inguishing  agent . 

The  angle  a  can  be  se t  a t  an  a rb i t rary  angle  (For  example,  in  a  s cope  

o f  30° to  330°)  acc ord ing  to  such as  an  ar ranging  form of  the inj ec t ion  

head  1 . 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i c  i n  the  di rec t ion  or thogonal  

to  t he  axi al  d i rec t ion  of the  or i f i ce  31  of  the  l iqu id f i re  ext ingui shing  

agent ,  t he  l i qu id  f i r e  ext inguish ing  agent  can be  sprayed  in  a  spec i f ic  

d i rec t i on  and  vapor ized ,  and hence  for  example ,  i t  can  be  preferab ly  

used for  the in jec t i on  head  1  ar ranged  in  an  in terna l  corne r  pa rt  o f  a  

room cons t i tu t ing a  f i r e  ex t i nguish ing  a rea. 

In  th i s  case ,  l ike  a  modi f i ed  embodime nt  shown in  Fig.12-2 ,  the  

o r i f i ce  31  that  a r ranged  in  equ iangula r  spacing  ( In the mod if ied  

embodiment  shown in  Fig .12-1 ,  6  p ieces  in  60° spac ing)  can  be  

ar ranged  in  nonuni f orm dis t r i bu t ion . 

As a  r esu l t ,  re leasing  chrac ter i s t i cs  of  the l iquid  f i r e  ex t i nguish ing  

agent  can  be  easi ly  changed  and adjus ted  in  var ious  ways . 

[0039] 

Fur ther ,  l ike  modi f ied  embodiments  shown in Fig .13-1  and  

F ig .13-2 ,  a  pa rt i t ion  wal l  (An end  su rface  62a  of  a  closing  member  62 )  

for  making  a  re l ease  form of  the l iqu id  f i r e  ex t i nguish ing  agent  a  fan  

shape  and  that  fo rms  both  ends  o f  the  gap  6  formed  between the  

in jec t ion  head  body  2  and  the  baff l e  pl ate  5  is  a r ranged  on  an  inc l ined 

su rface  facing  t o  the  oppos i t e  s i de  (Deep  s ide)  of  t he  gap  6  and ,  t he  

gap  6 having  a  wedge shape  i s  formed between th i s  i nc l ined  su rface 



22

(The end  surface  62a  of  the  c losing  member 62)  and  t he  ou ter  

per iphera l  sur face  o f  the  porous  member  4 . 

In  th i s  case ,  the  i nc l ined  surface  (The  end  surface  62a  of  the  

c los ing  member  62)  is  formed pre ferab ly  in  a  shape  c i r cumscr ibing  an  

outer  per iphera l  sur face  of  the  po rous  member  4 . 

As a  r esu l t ,  a  f low o f  the  l iqu id  f i re  ex t i ngui shing  agent  

(Vapor iza t ion  s ta t e)  a long  the i nc l ined  surface  (The  end  surface  62a  of  

the  c los ing member  62)  f rom the gap  6a  having  a  wedge shape  is  

genera ted ,  then  by  changing  the  f low di rec t i on  a long  the  radi al  

d i rec t i on  of  the  l i qu id  f i re  ex t ingu ish ing agent  (Vapor iza t ion  s ta te) ,  an  

open  area t o  t he  a tmosphere  o f  the  porous  member4 can  be  expanded  

(For  ang le  ß  l imi t ing  the  r e lease angle  of  t he  l iquid  fi re  ex tinguish ing  

agent ,  t he  l evel  of  t he  open area  t o  the  a tmosphere  of  the  porous  

member4  can  be  based  of  the  angle a  l a rger  than the angle  ß . ) ,  and the  

d i f fus ion charac te r i s t i cs  in  the  d i rec t ion  orthogona l  t o  the  ax ia l  

d i rec t i on  of  the  o ri f i ce  of  the  l iqu id  f i re  ex t inguish ing  agent  can  be  

fur ther  improved . 

In  th i s  case ,  a  shape of  the  i nc l ined  surface  (The  end  surface  62a  of  

the  c los ing member  62)  i s  no l imi ted to  p lane  shapes  of  the mod i f ied  

embodiment s  shown in  Fig .13-1 and  Fig .13 -2,  and  can  be  cu rved  

shapes ,  l ike  modi f i ed  embodiment s  shown in  Fig .13-2(b )  t o  (e ) . 

Here ,  t he  end  sur face  62a  o f  the  c losing  member  62 is  processed  so  

as  to  t ha t  i n  Fig .13 -2(b)  i l lus t r at ed  a  semici rcu la r  open ing  as  open ,  i n  

F ig .13-2 (c )  i l lus t ra t ed  a  semici rcu lar  opening  smal le r  t han  the  

beforement ioned  semicircu lar  opening  as  open ,  in  Fig.13 -2(d)  

i l lus t ra ted  a  ¼ c i rcul ar  opening  as  open,  in  Fig .13-2(e )  a  c i rcu l ar  
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opening  as  open . 

Here ,  t he  end  sur face  62a  o f  the  c losing  member  62 is  processed  so  

as  tha t  a  semici rcu lar  opening  i l lu s t ra ted in  Fig .13-2(b )  as  open,  a  

semici rcu l ar  open ing  smal l er  than  t he  befo rement ioned  semici rcular  

opening  i l lus t ra ted  in  Fig .13 -2(c)  as  open ,  a  ¼ c i rcu la r  opening 

i l lus t ra ted  in  Fig .13 -2(d)  as  open  and ,  a  c i r cu lar  opening  i l lu s t r at ed  i n 

F ig .13-2 (e )  as  open . 

As a  r esu l t ,  by  changing  the  shape  o f  t he  i nc l i ned  surface  (The end  

su rface  62a  of  the  c los ing member  62) ,  the  shape  o r  the  d imens ion  o f  

the  open ings  can  be  changed,  and  hence  without  l a rge changing  the  

body shape ,  r e leas ing  characte r i s t i cs  of  the  l i qu id  f i re  ext ingui shing  

agent  can  be  changed  and ad just ed  in  va rious  ways . 

[0040] 

Also,  in s tead  of  the  gap  6  compr is ing of  s l i t s  hav ing  torus  shape  for  

r e leas ing the  l iquid  f i r e  ex t i nguish ing  agent ,  t he  l iquid  f i re  

ex t ingui sh ing agent  can  be  released via  the  t hrough hole  7  fo rmed 

outs ide  o f  the  pro jec ted area  o f  the  c i rcumscr ibed  c i r cl e  of  the  ori f i ce  

31  ( In  t he  p resent  embodiment ,  6  p ieces  of  t he  common c i rcumscriber  

c i rc les  of  or i f i ce  31) . 

The  through ho le  7  has  ob long holes ,  l ike a  modi f i ed  embodiment  

shown  in Fig.14 ,  ar ranged  in  t orus  shape  on the  r is ing pa r t  52  of  the  

baff le  p lat e  5  that  i s  a  cap  s t ruc tu re  having the  r i s ing  par t  52 ;  l ong  

holes ,  l i ke  a  modi f ied embodiment  shown in Fig .15 ,  a r ranged  a  

p lura l i ty  of  s teps  in  t orus  shape  in  the  r is i ng  par t  52  of  t he  baff le  p late  

5  tha t  i s  a  cap  s t ruc tu re  having  a  r is ing  pa rt  52  ( In  the  embodimen t 

shown ,  2  s teps .  L ike t hi s  mul t i s tep ,  wh ile  keeping a p referab l e  gap  
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width ,  the  open  area  to  the  a tmosphere  can  be expanded . ) ,  round  holes ,  

l i ke  a  modif ied  embodiment  shown  in  Fig .16 ,  a r ranged  in  torus  shape  

formed in  a  lower  p ar t  o f  the  in jec t ion  head  body 2 (A  par t  a rranged  in  

the  downward  and  facing  the outer  per iphera l  sur face  o f  the  porous  

member 42 . ) . 

Here ,  t he  wid th dimens ion D and  the  format ion in te rva l  of  the 

th rough ho le  7  can be  proper ly se t  acco rd ing  to  the  capac i t y  of  t he  

in jec t ion  head  for  l i quid f i r e  ext inguish ing  agent  1  or  t he  l iqu id  f i re  

ex t ingui sh ing agent  which  i s  the  subjec t ,  bu t  the  dimens ion D of  the  

th rough ho le  7  i s  s et  preferably  30 mm or l ess ,  more prefe rab ly 1  mm 

to  about  10  mm. 

Also,  the dimens ion T in  the t h ickness  di rec t ion  o f  the  th rough hol e 

7  (The ri s ing  par t  52  o f  the  baf f l e  p late  5  or  the  in jec t i on  head  body 2)  

can  be  se t  p referabl y  30  mm or  l ess ,  more p referably  1  mm to  about  10  

mm,  so as  t o be  ab l e l imi t ing t he  re leas ing  d i rec tion  of  the  l iqu id  f i re  

ex t ingui sh ing agent  in  a  speci f i c  di rec t ion. 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i c  i n  the  di rec t ion  or thogonal  

to  t he  axi al  d i rec t ion  of the  or i f i ce  31  of  the  l iqu id f i re  ext ingui shing  

agent ,  t he  l i qu id  f i r e  ext inguish ing  agent  can be  sprayed  and  vapor ized  

in  more  wide  scope . 

[0041] 

By the  way,  in  each  above men t ioned embodimen t ,  a  di rect ion to  

r e lease t he  l i qu id  f i re  ex t inguish ing agent  i s  se t  in  one  d i rec t i on ,  but  

by  combinat ion  of  each  above ment ioned  embodiment ,  i t  can  be made 

two d i rec t ion  to  re l ease  the l iquid  f i re  ext ingui sh ing  agen t . 

For  example,  l i ke  the  for th embodimen t  o f  the  injec t ion  head  for  
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l i qu id  f i r e  ext inguishing  agent  of  t he  present  invent ion  shown in  

F ig .17 ,  by  combining  the f i r s t  embodiment  shown  in  Fig .1  and  the thi rd  

embodiment  shown in  Fig .16 ,  t he  l iqu id  f i re  ex t inguishing  agent  i s  

r e leased  in  cyl indr ica l  shape  in  the  same  d i rect ion  as  the  ax ia l  

d i rec t i on  of  the  o ri f i ce  31 (The axi a l  d i r ec t ion of  the cen t ra l  axi s  of  the  

in jec t ion  head  body  2)  f rom the gap  6  formed between the  inject ion  

head  body  2  and  the  baff l e  pl ate  5 ,  and as  we l l  as  i s  r el eased  in  d i sk  

shape  in  the  d i rec t ion  or thogonal  to  the  ax i a l  d i r ec t ion  of  the or i f ice  31  

f rom the  th rough hol e 7  compos ing  of  a round ho les  ar ranged  in  torus  

shape  ar ranged  in  t he  lower  par t  o f  the  in jec t ion  head  body 2 (A pa r t  

a r ranged  in  the  downward  and  fac ing the  out er  per ipheral  sur face  of  the  

porous  member  42 . ) . 

As a  r esu l t ,  the  d i f fusion  charac ter i s t i cs  i n  the  d i rec t ion  as  t he  same  

d i rec t i on  or  orthogonal  to  t he  ax ia l  di rec t ion  of  the o r i f i ce  31  o f  the  

l i qu id  f i r e  ext inguishing  agent  i s  improved  and,  t he  l i quid  f i re  

ex t ingui sh ing agent  can  be  sp rayed  and  vaporized  in  more  wide  scope . 

[0042] 

As descr ibed  above ,  the  injec t i on  head  for  l i quid  f i re  ex t inguish ing 

agent  of  the presen t  i nvent ion  is  descr ibed by  re fe rr ing  a  p lu ra l i ty  of  

embodiment s ,  bu t  i t  mus t  be  not ed  tha t  the  present  invent ion  i s  not  

l imi ted to  configura t ions  of  the  above ment ioned embodimen ts ;  but  may  

be  changed  or  mod if ied in  var ious  forms  wi thin  the  t rue  spi r i t  t hereof  

such as  conf igura t i ons  descr ibed  in  each  embodiment  can  be  combined  

appropria te ly . 

INDUSTRIAL APPLICABILITY 

[0043] 
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The  in ject ion  head  for  l i quid  f i re  ex t inguish ing agent  of  t he  present  

invent ion has  good di ffus ion cha rac ter i s t i cs  and  vapori za t ion  

charac t er is t i cs  of  l iquid  f i re  ex ti nguish ing  agen t ,  can  be en la rge  the  

f i r e  ex t inguish ing  scope  cover ing  by  one  in jec t ion  head  and ,  can 

enhance reduct ion  e f f ic iency of  no ise;  and  hence  in  the f i r e  

ex t ingui sh ing equ ipment  using  l i quid  f i r e  ext ingu ish ing agent ,  i t  can  be 

used in  wide in  the  in jec t i on head  se t  for  re leas ing  l iqu id f i re  

ex t ingui sh ing agent  in to  a  f i r e  ext inguish ing  area,  t he  object  fo r  

appl ica t ion  i s  no t  l imi ted  f i re  ex t i ngui shing equ ipments  newly se t ,  bu t  

i t  can  be app l ied  to  ex is t ing  f i r e  ex t inguish ing  equipments  by  

exchanging  only  in jec t ion  heads . 

DESCRIPTION OF THE REFERENCE NUMERALS 

[0044] 

1 . . .  Inj ect ion  head 

2 . . .  Inj ect ion  head main  body 

21 . . .  s tep  par t 

22 . . .  Notch 

23 . . .  Bulging pa rt 

24 . . .  Opera t ion hol e 

3 . . .  Or i f ice  pla te 

31 . . .  Ori f i ce 

4 . . .  Po rous  member 

41 . . .  Porous member 

42 . . .  Porous member 

5 . . .  Baf f le  pla t e 

51 . . .  Th read  pa rt 
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52 . . .  Ri s ing  par t 

53 . . .  Notch 

54 . . .  Bulging pa rt 

6 . . .  Gap 

7 . . .  Through hole 

8 . . .  Thread  member 

81 . . .  Spacer 
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CLAIMS 

1.  An inj ec t i on  hea d  for  l iquid  f i re  ex t inguish ing  agent ,  in  a  f i r e  

ex t ingui sh ing equ ipment  using  a  l iqu id  f i re  ex t ingui shing  agen t,  the  

in jec t ion  head  a r ranged  fo r  re l eas ing  the  l iqu id  f i re  ex t inguishing  agen t  

to  a  f i re  ex t inguish ing  area ,  where in  the i nj ec t ion head compr is ing  of :  

an  in jec t i on  head  body for  connect ing  wi th a  p ipe  providing  t he  l i qu id 

f i r e  ex t inguish ing  agent ;  an  o ri fi ce  p la te  ar ranged  in  t he  in j ec t ion  head 

body and  fo rming  wi th  an  ori f i ce through  which  f l owing  the  l iqu id  f i re  

ex t ingui sh ing agent ;  a  po rous  member  having  a  b lock  shape  ar ranged  in  

a  ex i t ing  par t  o f  the  ori f i ce ;  and  a  baff le  p lat e  cont ac t ing  wi th  a  end  

su rface  o f  sa id  porous member  oppos i te  s ide  o f  the  ex i t ing  par t  of  the 

o r i f i ce ;  where in  sa id  baf f le  p la t e  covers  at  leas t  a  pro jec ted  area  of  a  

c i rcumscribed  c i r cle  of  the  or i f i ce of  an  end surface  of  the po rous  

member and,  as  wel l  a s  the  l i qu id  f i re  ext i nguishing agent  i s  r el eased  

v ia  a  gap fo rmed  between the  inj ect ion  head body  and  the  baf f l e  p la t e ,  

and/or ,  a  th rough hole fo rmed  out s ide  of  t he  pro jec ted  a rea  of  the  

c i rcumscribed  c i r cle  of  the  or i f i ce of  the  in j ect ion  head body and/or  the  

baff le  p lat e . 

2.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 

to  c la im  1,  where in  a  r e lease  fo rm o f  sa id  l iqu id  f i re  ext ingui sh ing  

agent  has  a  cy l ind ri ca l  shape  in  a  di rec t ion  as  the  same as  an  axial  

d i rec t i on  of  the  o ri f i ce . 

3.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 

to  c la im  1,  where in  a  r e lease  fo rm o f  sa id  l iqu id  f i re  ext ingui sh ing  

agent  has  a  coni ca l  shape  having a  predet ermined  ang le  to  an  ax ia l  

d i rec t i on  of  an  or i f i ce. 

4.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 
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to  c la im  1,  where in  a  r e lease  fo rm o f  sa id  l iqu id  f i re  ext ingui sh ing  

agent  has  a  d i sk  shape  in  a  d i rec t ion  or thogonal  to  an  ax ia l  di rec t ion  o f  

the  or i f i ce . 

5.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 

to  c la im  1,  where in  a  r e lease  from o f  sa id  l iqu id  f i re  ext ingui sh ing  

agent  has  a  fan  shape  having  a  predete rmined  angl e i n  a  di rect i on 

o r thogonal  to  an  ax ia l  di rec t i on  o f  the  o ri f i ce . 

6.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 

to  c la im  5,  where in  a  par t i t ion wal l  for  making  a re l ease  form o f  sa id  

l i qu id  f i r e  ext inguishing  agent  a  f an  shape  and  that  fo rms  both ends  o f  

the  gap  formed between the  in jec t ion  head  body and  the  baff le  p lat e  i s  

a r ranged  on  an  incl i ned  sur face  fa c ing  to  the oppos i t e  s ide  of  the gap  

and ,  the gap  having  a  wedge  shape  i s  fo rmed  between the  inc l ined  

su rface  and  the  porous  member . 

7.  The  inj ec t ion  head  for  l i quid f i r e  ext inguish ing agent  ac co rd ing 

to  a  c la im se lec ted  f rom cla ims  1  to  6 ,  where in  said  gap and/o r  a  wid th  

d imens ion  o f  the  th rough hol e i s  30 mm or l es s . 

8.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 

to  c la im  7,  where in  the wid th d imens ion  of  said  gap  and/or  the  th rough 

hole  i s  1  mm to  10 mm. 

9.  The  inj ec t ion  head for  l i quid f i r e  ext inguish ing agent  ac co rding 

to  a  c la im se lec ted  f rom cla ims  1  to  8 ,  where in  the ra t io  of  an  i nner  

d iameter  t o  an  ou ter  d iamete r  of  sa id  gap ,  and/o r  the r at io  of  a  di ameter  

o f  a  smal l -diameter  c i rc le  to  a  d iameter  of  a  l a rge-d iameter  c i r cl e  that  

a re  contac t i ng  commonly  wi th a  p lura l i ty  of  the  through holes  are  0 .7  

o r  more . 


