
J  
n \   * ~   ~   llll  I I I   II  I M I   I  II  I  III  II  II  1  1 

GV/l  Eur°Pean  Patent  Office 
< * S   Office  europeen  des  brevets  (11)  E P   0  7 3 8   5 4 2   A 1  

(12)  EUROPEAN  PATENT  A P P L I C A T I O N  
published  in  accordance  with  Art.  158(3)  EPC 

(43)  Date  of  publication:  (51)  int.  CI.6:  B05B  11 /00  
23.10.1996  Bulletin  1996/43 

(86)  International  application  number: 
(21)  Application  number:  95935573.6  PCT/JP95/02203 

(22)  Date  of  filing:  26.10.1995  (87)  International  publication  number: 
WO  96/13334  (09.05.1996  Gazette  1996/21) 

(84)  Designated  Contracting  States:  (72)  Inventors: 
CH  DE  FR  GB  IT  LI  NL  •  SAITO,  Tadao 

Yoshino  Kogyosho  Co.,  Ltd. 
(30)  Priority:  26.10.1994  JP  285923/94  Tokyo  136  (JP) 

28.1  2.1  994  WO  PCT/JP94/02279  .  HAYAKAWA,  Shigeru 
Yoshino  Kogyosho  Co.,  Ltd. 

(71)  Applicant:  Yoshino  Kogyosho  Co.,  Ltd.  Tokyo  136  (JP) 
Tokyo  136  (JP) 

(74)  Representative:  Crouch,  David  John  et  al 
Bromhead  &  Co. 
19  Buckingham  Street 
London  WC2N  6EF  (GB) 

(54)  TRIGGER  TYPE  LIQUID  DISCHARGE  DEVICE 

(57)  A  trigger  type  liquid  discharge  device  is  pro-  the  liquid  flow  paths  of  the  device  after  the  end  of  a  liq- 
vided  with  a  valve  structure  designed  to  open  only  when  uid  discharging  cycle.  With  such  an  arrangement,  it  can 
the  liquid  inside  the  device  shows  a  proper  discharge  effectively  prevent  liquid  from  dripping  out  of  the  dis- 
pressure  and  arranged  upstream  relative  to  the  dis-  charge  aperture  because  of  the  residual  pressure  in  the 
charge  aperture  of  the  nozzle  head  thereof  and  also  liquid  flow  paths  in  the  initial  and/or  final  stages  of  the 
with  a  flow  path  arranged  in  the  cylinder  of  the  pump  liquid  discharging  operation, 
unit  of  the  device  for  returning  any  residual  pressure  in 
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Description 

Field  of  the  Invention 

This  invention  relates  to  an  improved  trigger  type  s 
liquid  discharge  device  to  be  fitted  to  an  opening  of  a  liq- 
uid  container  containing  liquid  in  order  to  discharge  the 
liquid. 

Prior  Art  u 

Fig.  33  of  the  accompanying  drawings  illustrates  a 
known  trigger  type  liquid  discharge  device  disclosed  in 
U.S.  Patent  No.  4,819,835  and  so  designed  as  to  be  fit- 
ted  to  the  opening  of  a  liquid  container  containing  liquid  n 
in  order  to  discharge  the  liquid. 

In  the  known  trigger  type  liquid  discharge  device  as 
disclosed  in  U.S.  Patent  No.  4,819,835,  a  pump  unit  E  is 
arranged  in  parallel  with  a  horizontally  disposed  dis- 
charge  pipe  unit  F  as  illustrated  in  Fig.  33.  2t 

The  trigger  type  liquid  discharge  device  as  illus- 
trated  in  Fig.  33  is  provided  with  a  fitting  section  101  by 
which  the  liquid  discharge  device  is  secured  to  an  open- 
ing  of  a  liquid  container.  When  a  trigger  102  of  the 
device  is  pushed  in  a  direction  indicated  by  arrow  J',  a  21 
pushing  member  103  by  turn  depresses  a  transversal 
groove  1  05  of  a  head  1  04  of  piston  unit  G  of  the  device 
so  as  to  move  a  piston  I  until  an  end  face  1  06  of  the  pis- 
ton  I  abuts  a  bottom  wall  107  of  a  cylinder  H.  Thus,  the 
liquid  liquid  filled  in  a  cylinder  chamber  108  is  pushed  3< 
out  of  the  device  through  a  liquid  suction/discharge  port 
1  09  to  a  liquid  flow  path  1  1  0  so  as  to  push  a  discharge 
valve  body  1  1  1  under  its  pressure. 

The  discharge  valve  body  111  has  a  resiliently 
deformable  section  112,  which  is  resiliently  deformed  3t 
under  the  pressure  of  the  liquid  to  open  discharge  valve 
seat  113.  Thus,  liquid  is  allowed  to  flow  into  a  flow  path 
115  of  the  discharge  pipe  F  through  discharge  valve 
chamber  114.  Then  the  liquid  flows  into  an  another  flow 
path  116  and  then  a  shallow  groove  M  arranged  4t 
between  a  liquid  guide  L  and  a  short  pipe  K  of  a  nozzle 
head  J.  Then,  the  liquid  flows  into  a  still  another  flow 
path  117  in  which  spins  the  liquid,  and  is  finally  dis- 
charged  through  a  discharge  aperture  118. 

Meanwhile,  the  piston  I  compresses  a  spring  119  41 
contained  in  the  piston  unit.  A  ball  valve  1  20  also  con- 
tained  in  the  unit  is  forced  to  abut  a  suction  valve  seat 
121  under  the  pressure  applied  by  the  liquid  of  the  flow 
path  110. 

After  completing  to  discharge  the  liquid  through  the  st 
discharge  aperture  118,  and  if  the  trigger  102  is 
released,  the  piston  is  returned  to  a  position  shown  in 
Fig.  33  by  the  resilient  force  of  the  spring  1  1  9  to  expand 
the  cylinder  chamber  1  08  so  as  to  generate  a  negative 
pressure  in  the  chamber  108.  Such  negative  pressure  st 
acts  on  the  discharge  valve  body  1  1  1  and  the  ball  valve 
1  20  to  cause  the  discharge  valve  body  1  1  1  to  firmly 
abut  and  close  the  discharge  valve  seat  113.  Conse- 
quently,  the  ball  valve  120  is  moved  away  from  the  suc- 

tion  valve  seat  121  to  allow  liquid  in  the  liquid  container 
to  flow  through  a  suction  pipe  1  22,  the  liquid  flow  path 
1  10  and  the  port  109  into  the  cylinder  chamber  108  so 
that  the  device  ready  is  made  ready  for  another  dis- 
charge  operation. 

The  cylinder  H  is  provided  in  a  part  of  its  peripheral 
wall  with  an  air  intake  port  123.  The  air  intake  port  123 
is  held  in  communication  with  the  liquid  container,  on 
which  the  device  is  mounted  by  means  of  the  fitting  sec- 
tion  101  of  the  device,  through  air  ducts  124  and  125. 

The  piston  I  has  a  stroke  end  side  resilient  annular 
skirt  126  extending  toward  the  bottom  wall  107  of  the 
cylinder  H  and  an  approach  end  side  resilient  annular 
skirt  127  extending  toward  the  opening  of  the  cylinder 
H.  Said  annular  skirts  126  and  127  are  held  in  close 
contact  with  the  inner  wall  of  the  cylinder. 

When  the  piston  I  is  located  in  a  stroke  end  position 
where  the  end  surface  1  06  abuts  the  bottom  wall  1  07  of 
the  cylinder  H,  an  edge  128  of  the  approach  end  side 
annular  skirt  127  is  positioned  beyond  the  air  intake  port 
123  of  the  cylinder  H  toward  the  bottom  wall  107.  Under 
this  condition,  air  is  introduced  into  the  liquid  container 
as  the  air  intake  port  123  communicates  with  an  open- 
ing  129  of  the  cylinder  H  that  is  exposed  to  the  atmos- 
phere.  If,  to  the  contrary,  the  piston  I  is  located  at  an 
approach  end  position  as  indicated  in  Fig.  33,  the  air 
intake  port  123  is  closed  as  it  is  positioned  between  the 
two  annular  skirts  126  and  127  so  that  no  liquid  would 
flow  out  through  the  air  intake  port  123  if  the  liquid  con- 
tainer  is  tumbled  down  by  mistake. 

The  trigger  type  liquid  discharge  device  as  dis- 
closed  in  US  Patent  No.  4,819,835  and  summarily 
described  above  functions  correctly  so  long  as  a  user 
uses  it  properly  and  operates  the  trigger  in  such  a  way 
that  the  piston  completely  moves  from  the  stroke  end 
position  to  the  approach  end  position. 

In  Fig.  33,  reference  symbol  N  denotes  a  cap  for 
covering  the  discharge  aperture  117  and  reference 
symbol  O  denotes  a  pivot  of  the  cap  N. 

While  the  trigger  type  liquid  discharge  device  as 
disclosed  in  US  Patent  No.  4,819,835  operates  satisfac- 
torily  efficiently  for  discharging  liquid,  it  is  accompanied 
by  certain  drawbacks  particularly  in  terms  of  the  pres- 
sure  of  the  liquid  flowing  from  the  cylinder  chamber  108 
to  the  discharge  aperture  118  during  liquid  discharging 
operation.  More  specifically,  referring  to  Fig.  34,  during 
time  TS  from  when  the  piston  I  starts  moving  from  the 
approach  end  toward  the  stroke  end,  the  liquid  pressure 
PS  in  the  shallow  groove  M  and  the  flow  path  1  1  7  which 
constitutes  a  spinning  groove  does  not  rise  high  enough 
to  give  rise  to  a  jet  stream  of  liquid.  During  time  TE  from 
the  end  of  a  liquid  discharge  phase  when  the  piston  I 
reaches  to  the  stroke  end  and  stops  discharging  liquid, 
residual  pressure  PE  is  found  over  a  large  area  includ- 
ing  the  cylinder  chamber  108,  the  port  109,  the  liquid 
path  1  1  0  and  the  discharge  chamber  1  1  4. 

As  a  result,  liquid  may  drip  out  from  the  discharge 
aperture  118  at  the  beginning  and  the  end  of  a  dis- 
charge  phase.  When  liquid  is  discharged  as  foam,  large 
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bubbles  of  liquid  that  have  not  sufficiently  foamed  may 
come  out  through  the  aperture.  The  trigger  type  liquid 
discharge  device  of  the  prior  art  has  such  drawbacks. 

SUMMARY  OF  THE  INVENTION  s 

It  is  therefore  an  object  of  the  present  invention  to 
provide  a  trigger  type  liquid  discharge  device  having  a 
configuration  substantially  as  shown  in  Fig.  33  and 
improved  such  that  no  liquid  drips  out  through  the  dis-  u 
charge  aperture  of  the  device  even  in  the  initial  and  final 
stages  of  the  operation  of  activating  the  trigger  and  still 
the  device  satisfactorily  operates  for  discharging  liquid. 

According  to  the  invention  of  the  claim  1  ,  the  above 
object  is  achieved  by  providing  a  trigger  type  liquid  dis-  n 
charge  device  wherein  a  valve  structure  is  arranged  on 
the  upstream  side  of  the  discharge  aperture  that  is 
opened  exactly  when  the  internal  liquid  pressure  gets  to 
a  predetermined  discharge  pressure  so  as  to  prevent 
any  discharge  of  liquid  through  the  discharge  aperture  2t 
until  the  internal  liquid  pressure  gets  to  the  predeter- 
mined  discharge  pressure. 

According  to  the  invention  of  the  claim  2,  the  above 
object  is  achieved  by  providing  a  trigger  type  liquid  dis- 
charge  device  wherein  a  liquid  pressure  relief  mecha-  21 
nism  which  returns  any  residual  liquid  pressure  in  the 
liquid  flow  path  to  the  liquid  container  is  provided  on  the 
pump  unit  of  the  device  for  pumping  up  liquid  from  the 
container  to  the  liquid  discharge  device,  so  as  to  to  pre- 
vent  liquid  from  dripping  out  in  the  initial  and  final  stages  3t 
of  liquid  discharging  operation. 

According  to  the  invention  of  the  claim  3,  the  above 
object  is  achieved  by  providing  a  trigger  type  liquid  dis- 
charge  device  having  a  valve  structure  on  the  upstream 
side  of  the  discharge  aperture  and  a  liquid  pressure  3; 
relief  mechanism  on  the  pump  unit  of  the  device 
wherein  the  valve  structure  opens  exactly  when  the 
internal  liquid  pressure  gets  to  a  predetermined  dis- 
charge  pressure  and  wherein  the  liquid  pressure  relief 
mechanism  returns  any  residual  liquid  pressure  in  the  4t 
liquid  flow  path  to  the  liquid  container  to  prevent  liquid 
from  dripping  out  in  the  initial  and  final  stages  of  liquid 
discharging  operation. 

According  to  the  invention  of  the  claim  4,  the  trigger 
type  liquid  discharge  device  is  constructed  such  that  it  is  « 
prevented  to  excessively  decrease  the  pressure  in  the 
container  due  to  the  reciprocation  of  the  pump  mecha- 
nism. 

According  to  the  invention  of  the  claim  5,  the  trigger 
type  liquid  discharge  device  is  improved  so  that  it  is  st 
easy  to  form  the  valve  construction. 

According  to  the  invention  of  the  claim  6,  the  above 
object  is  achieved  by  providing  a  trigger  type  liquid  dis- 
charge  device  wherein  the  residual  pressure  in  the  area 
from  the  liquid  flow  path  to  pump  mechanism  can  be  5i 
removed  by  using  the  outer  surface  of  the  inner  sleeve 
which  receives  the  spring  and  is  arranged  in  the  cylinder 
of  the  pump  mechanism. 

According  to  the  invention  of  the  claim  7,  the  above 
object  is  achieved  by  providing  a  trigger  type  liquid  dis- 
charge  device  wherein  the  residual  pressure  in  the 
pump  mechanism  can  be  removed  by  using  the  liquid 
flow  path  which  is  arranged  out  of  the  pump  mecha- 
nism.  Thus,  it  is  easy  to  design  the  mechanism  for  suck 
the  air. 

According  to  the  invention  of  the  claim  8,  the  above 
object  is  achieved  by  providing  a  trigger  type  liquid  dis- 
charge  device  wherein  the  tolerance  of  the  cylinder  and 
the  piston  etc.  of  the  pump  mechanism  does  not  affect 
the  remove  of  the  residual  pressure  from  the  pump 
mechanism. 

According  to  the  inventions  of  the  claims  9-15,  a 
trigger  type  liquid  discharge  device  for  the  use  condition 
is  provided  by  combining  the  valve  construction  and  the 
pump  mechanism  as  described  above. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  enlarged  longitudinal  sectional  view  of  a 
first  embodiment  of  liquid  discharge  device  according  to 
the  invention  of  the  claim  1  ,  showing  the  inside  of  the 
device  before  it  starts  discharging  liquid. 

Fig.  2  is  an  enlarged  longitudinal  sectional  view  of 
the  nozzle  head  of  the  embodiment  of  Fig.  1. 

Fig.  3  is  an  enlarged  front  view  of  the  nozzle  head 
of  Fig.  2. 

Fig.  4  is  an  enlarged  lateral  view  of  an  integral 
structure  comprising  a  valve  body  a  pressure  bearing 
sleeve,  an  anchoring  member  and  a  spring  member  as 
shown  in  Fig.  1. 

Fig.  5  is  a  front  view  of  the  integral  structure  of  Fig. 
4. 

Fig.  6  is  a  rear  view  of  the  integral  structure  of  Fig. 
4. 

Fig.  7  is  an  enlarged  partially  sectional  lateral  view 
of  the  integral  structure  of  Fig.  4,  obtained  by  rotating  it 
by  90°  from  the  position  of  Fig.  4. 

Fig.  8  is  an  enlarged  longitudinal  sectional  view  of 
the  embodiment  of  Fig.  1  ,  showing  the  inside  when  it  is 
discharging  liquid. 

Fig.  9  is  an  enlarged  longitudinal  sectional  view  of  a 
second  embodiment  of  liquid  discharge  device  accord- 
ing  to  the  invention  of  the  claim  1  ,  showing  the  inside  of 
the  device  before  it  starts  discharging  liquid. 

Fig.  10  is  an  enlarged  lateral  view  of  an  outer  mem- 
ber  of  the  liquid  guide  of  the  embodiment  of  Fig.  9. 

Fig.  1  1  is  a  rear  view  of  the  member  of  Fig.  10. 
Fig.  12  is  a  lateral  partially  sectional  view  of  the 

member  of  Fig.  10,  obtained  by  rotating  it  by  90°  from 
the  position  of  Fig.  10. 

Fig.  13  is  an  enlarged  lateral  partially  sectional  view 
of  an  inner  member  of  the  liquid  guide  of  the  embodi- 
ment  of  Fig.  9. 

Fig.  14  is  a  front  view  of  the  member  of  Fig.  13. 
Fig.  15  is  an  enlarged  longitudinal  sectional  view  of 

the  embodiment  of  Fig.  9,  showing  the  inside  when  it  is 
discharging  liquid. 
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Fig.  16  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  a  first  embodiment  of  liquid  discharge 
device  according  to  the  inventions  of  the  claim  2  and  the 
claim  4,  showing  the  inside  when  it  is  in  a  standstill 
state.  5 

Fig.  17  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  Fig.  16,  showing  the  inside  during  an 
air  intake  phase. 

Fig.  18  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  Fig.  1  7,  showing  the  inside  during  a  liq-  to 
uid  discharge  phase,  showing  the  state  after  that  of  FIG. 
17. 

Fig.  19  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  Fig.  17,  showing  the  inside  when  the 
discharging  operation  is  finished  and  it  is  moved  into  a  is 
residual  pressure  relieving  phase. 

Fig.  20  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  a  second  embodiment  of  liquid  dis- 
charge  device  according  to  the  invention  of  the  claim  6, 
showing  the  inside  during  an  air  intake  phase.  20 

Fig.  21  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  Fig.  20,  showing  the  inside  during  a 
residual  pressure  relieving  phase. 

Fig.  22  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  a  third  embodiment  of  liquid  discharge  25 
device  according  to  the  invention,  showing  the  inside 
during  a  residual  pressure  relieving  phase. 

Fig.  23  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  unit  of  a  fourth  embodiment  of  liquid  dis- 
charge  device  according  to  the  invention,  showing  the  30 
inside  during  a  liquid  discharge  phase. 

Fig.  24  is  an  enlarged  longitudinal  sectional  view  of 
a  fifth  embodiment  of  pump  mechanism  according  to 
the  invention  of  the  claim  6,  showing  when  the  piston 
gets  to  the  approach  end.  35 

Fig.  25  is  an  enlarged  longitudinal  sectional  view 
similar  to  Fig.  24  but  showing  the  residual  pressure 
clearing  stroke. 

Fig.  26  is  an  enlarged  longitudinal  sectional  view  of 
the  pump  mechanism  according  to  the  invention  of  the  40 
claim  7,  showing  when  the  piston  gets  to  the  approach 
end. 

Fig.  27  is  an  enlarged  longitudinal  sectional  view 
similar  to  Fig.  26  but  showing  the  residual  pressure 
clearing  stroke.  45 

Fig.  28  is  an  enlarged  longitudinal  sectional  view  of 
an  embodiment  according  to  the  invention  of  claim  8 
and  showing  when  the  piston  gets  to  the  approach  end. 

Fig.  29  is  an  enlarged  longitudinal  sectional  view  of 
the  embodiment  of  Fig.  28  showing  the  residual  pres-  so 
sure  clearing  stroke. 

Fig.  30  is  an  enlarged  longitudinal  section  view 
according  to  the  invention  of  the  claim  5. 

Fig.  31  is  an  enlarged  longitudinal  section  view  of 
an  another  embodiment  according  to  the  invention  of  ss 
the  claim  4. 

Fig.  32  is  an  enlarged  longitudinal  sectional  view  of 
an  embodiment  of  the  liquid  discharge  device  according 

to  the  invention  of  the  claim  3,  showing  a  principal  part 
thereof. 

Fig.  33  is  an  enlarged  longitudinal  sectional  view  of 
a  conventional  trigger  type  liquid  discharge  device. 

Fig.  34  is  a  graph  showing  the  relationship  between 
the  elapsed  time  and  the  discharge  pressure  in  an 
entire  phase  of  operation  of  a  trigger  type  liquid  dis- 
charge  device  as  shown  in  Fig.  25. 

THE  PREFERRED  EMBODIMENTS 

For  the  purpose  of  the  present  invention,  all  the 
components  of  a  trigger  type  liquid  discharge  device 
according  to  the  invention  operate  similarly  as  their 
counterparts  of  a  conventional  trigger  type  liquid  dis- 
charge  device  illustrated  in  Fig.  33  and  described  above 
except  the  nozzle  head  section  and  the  pump  unit. 
Thus,  those  components  that  are  similar  to  or  same  as 
their  counterparts  of  Fig.  33  should  be  referred. 
Throughout  Figs.  1  to  32,  same  and  identical  compo- 
nents  are  denoted  by  same  reference  symbols. 

Figs.  1  through  8  illustrate  in  enlarged  views  a  noz- 
zle  head  section  1  of  a  first  embodiment  of  liquid  dis- 
charge  device  according  to  the  claim  1.  The  nozzle 
head  section  1  comprises  a  nozzle  head  2,  a  liquid 
guide  3,  a  spin  element  4  and  a  nozzle  tip  6  having  a 
discharge  aperture  5. 

The  nozzle  head  2  is  provided  with  a  valve  seat  8 
arranged  in  a  liquid  flow  path  7  at  a  position  upstream 
relative  to  the  discharge  aperture  5.  Said  liquid  flow  path 
7  communicates  with  the  liquid  flow  path  1  15  of  the  dis- 
charge  pipe  unit  F  via  a  liquid  flow  path  9. 

As  shown  in  Figs.  4  through  7,  said  liquid  guide  3 
comprises  a  valve  body  10  which  abuts  on  the  valve 
seat  8  to  close  the  liquid  flow  path  7,  a  pressure  bearing 
sleeve  11  integrally  formed  with  the  valve  body  10,  an 
anchoring  member  12  to  be  secured  to  the  spin  element 
4  and  a  spring  member  13  for  coupling  the  discharge 
valve  10  and  the  pressure  bearing  sleeve  11  to  the 
anchoring  member  12. 

As  shown  in  Figs.  5  and  7,  the  pressure  bearing 
sleeve  11  has  a  pressure  bearing  surface  14  arranged 
to  face  the  upstream  side  of  the  liquid  flow  path  7  for 
bearing  liquid  pressure. 

As  seen  from  Figs.  5  through  8,  the  valve  body  1  0 
and  the  pressure  bearing  sleeve  11  is  coupled  by 
means  of  a  sleeve  1  5  provided  with  a  window  1  6  which 
communicates  to  the  liquid  flow  path  9.  As  shown  in  Fig. 
1  ,  the  pressure  of  the  liquid  is  applied  to  the  liquid  bear- 
ing  surface  1  4  when  the  valve  body  1  0  abuts  the  valve 
seat  8  to  block  the  liquid  flow  paths  7  and  9. 

Said  sleeve  15  is  integrally  formed  with  a  guide 
sleeve  1  7  extending  to  the  side  of  the  liquid  flow  path  9. 
Said  guide  sleeve  17  is  slidably  inserted  into  the  inside 
of  a  guide  sleeve  18  of  the  spin  element  4  projecting 
toward  the  liquid  flow  path  7,  such  that  it  may  slidably 
move  without  encountering  any  significant  resistance 
and  hence  the  valve  body  1  0  may  move  back  and  forth 
relative  to  the  valve  seat  8,  keeping  its  proper  posture. 

4 
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The  anchoring  member  12  and  the  spring  member  13 
are  arranged  in  an  annular  space  4C  between  the  guide 
sleeve  18  and  an  outer  sleeve  4B  of  the  spin  element  4. 

As  seen  from  Figs.  1,2,3  and  8,  the  nozzle  head  2 
has  a  recess  1  9  at  the  front  end  thereof  for  bearing  and 
securing  or  holding  the  nozzle  tip  6  in  such  a  way  that  a 
flow  path  20  is  produced  in  the  form  of  a  spin  groove. 

Reference  numeral  21  in  the  drawings  denotes  a 
bore  for  bearing  the  pivot  O  of  the  cap  N  shown  in  Fig. 
33. 

The  nozzle  head  2  is  provided  with  an  annular 
groove  2A  for  bearing  a  corresponding  annular  section 
4A  of  the  front  end  of  the  spin  element  4,  and  an  another 
annular  groove  2B  for  tightly  but  slidably  bearing  the 
pressure  bearing  sleeve  1  1  . 

The  nozzle  head  2  is  so  designed  that,  after  fitting 
the  liquid  guide  3  thereinto,  an  outer  sleeve  2C  is 
secured  to  the  spin  element  4  by  means  of  undercuts 
2D.  Thus,  these  are  easily  assembled. 

Referring  to  Fig.  1,  the  valve  body  10  is  pressed 
against  the  valve  seat  8  in  Fig.  1  under  liquid  pressure 
applied  thereto  within  the  horizontal  projection  surface 
area  X  and  by  the  resilient  force  of  the  spring  member 
13. 

On  the  other  hand,  the  pressure  bearing  sleeve  1  1 
is  pressed  toward  the  upstream  of  the  liquid  flow  paths 
under  liquid  pressure  applied  to  the  horizontal  projec- 
tion  surface  area  of  the  pressure  bearing  surface  1  4. 

Therefore,  by  selecting  an  appropriate  value  for  the 
horizontal  projection  surface  area  of  the  pressure  bear- 
ing  surface  14  such  that  the  force  generated  by  the 
proper  liquid  discharge  pressure  that  is  applied  to  said 
horizontal  projection  surface  area  of  the  pressure  bear- 
ing  surface  14  is  greater  than  the  sum  of  the  force  gen- 
erated  by  the  proper  liquid  discharge  pressure  that  is 
applied  to  the  horizontal  surface  area  of  the  valve  body 
10  and  the  resilient  force  of  the  spring  member  13,  the 
valve  body  10  is  moved  and  opened  under  liquid  pres- 
sure  the  instance  when  the  liquid  pressure  reaches  the 
level  of  the  proper  liquid  discharge  pressure. 

Thus,  according  to  the  invention  of  the  claim  1  ,  the 
valve  body  10  is  opened  when  the  liquid  pressure 
reaches  the  proper  liquid  discharge  pressure  Y  as 
shown  in  Fig.  34  so  that  liquid  is  discharged  in  the  direc- 
tion  indicated  by  arrow  Z  in  Fig.  8.  The  valve  body  is 
closed  when  the  liquid  pressure  falls  under  the  proper 
liquid  discharge  pressure.  With  such  an  arrangement, 
liquid  can  be  effectively  prevented  from  dripping  out  of 
the  discharge  aperture  5  in  the  initial  and  final  stages  of 
discharging  liquid  due  to  insufficient  liquid  pressure. 

Figs.  9  through  15  shows,  in  an  enlarged  scale,  the 
nozzle  head  201  of  a  second  embodiment  of  liquid  dis- 
charge  device  according  to  the  invention  of  the  claim  1  . 
While  the  nozzle  head  of  the  above  described  first 
embodiment  comprises  a  one-piece  liquid  guide  3,  the 
liquid  guide  203  of  the  second  embodiment  comprises 
two  pieces  of  an  outer  member  222  including  a  valve 
body  210  and  an  inner  member  223. 

Note  that  the  nozzle  head  202  including  the  nozzle 
tip  206  of  this  embodiment  is  otherwise  structurally 
same  as  its  counterpart  of  the  first  embodiment. 

As  shown  in  Figs.  10,  1  1  and  12,  the  outer  member 
5  222  of  the  liquid  guide  203  comprises  a  valve  body  210, 

a  pressure  bearing  sleeve  211,  an  anchoring  member 
212  to  be  secured  to  the  spin  element  204,  a  spring 
member  213  and  a  guide  sleeve  217. 

The  valve  body  210  blocks  the  liquid  flow  path  207 
10  arranged  on  the  side  of  the  nozzle  tip  206  and  the 

upstream  side  liquid  flow  path  209. 
The  spring  member  213  couples  the  anchoring 

member  212  to  the  valve  body  210,  the  pressure  bear- 
ing  sleeve  21  1  and  the  guide  sleeve  217. 

15  The  inner  member  223  shown  in  Figs.  13  and  14  is 
put  into  and  rigidly  secured  to  the  guide  sleeve  217. 
Said  inner  member  223  comprises  a  head  section  224, 
a  flange  225  and  a  slide  sleeve  226. 

The  head  section  224  is  press-fit  into  a  sleeve  sec- 
20  tion  215  which  is  formed  by  extending  from  the  valve 

body  21  0  of  the  outer  member  222  toward  the  upstream 
side  of  the  liquid  flow  paths. 

The  flange  225  is  press-fit  into  the  guide  sleeve 
217. 

25  The  slide  sleeve  226  is  slidably  inserted  into  the 
inside  of  guide  sleeve  218  of  the  spin  element  204  such 
that  it  may  freely  slide  without  encountering  any  signifi- 
cant  resistance. 

The  head  section  224  has  a  through  bore  227 
30  arranged  at  the  center  thereof  and  a  radial  groove  229 

arranged  at  a  top  228  thereof. 
The  sleeve  section  215  of  the  outer  member  222 

has  a  radial  window  hole  230  corresponding  to  the 
radial  groove  229  arranged  in  the  head  section  224  of 

35  the  inner  member  223. 
On  the  other  hand,  a  guide  sleeve  231  extending 

from  the  valve  seat  208  of  the  nozzle  head  202  toward 
the  upstream  side  of  the  liquid  flow  paths  also  has  a 
radial  window  hole  232  corresponding  to  the  radial  win- 

40  dow  hole  230. 
With  the  above  described  arrangement,  the  liquid 

flow  path  233  of  the  discharge  pipe  F  is  held  in  commu- 
nication  with  the  annular  groove  222B  arranged  in  front 
of  the  pressure  bearing  surface  214  of  the  pressure 

45  bearing  sleeve  21  1  of  the  outer  member  222  via  the  port 
234  of  the  spin  element  204,  the  liquid  flow  path  209, 
the  inner  space  226A  of  the  slide  sleeve  226  of  the  inner 
member  223,  the  through  bore  227,  the  groove  229  and 
the  window  holes  230  and  232. 

so  In  the  above  described  second  embodiment,  the 
valve  body  21  0  is  pressed  against  the  valve  seat  208  by 
liquid  pressure  applied  to  the  horizontal  projection  sur- 
face  area  of  the  inner  member  223  facing  the  liquid  flow 
path  209  and  by  the  resilient  force  of  the  spring  member 

55  213.  The  outer  member  222  is  pressed  toward  the 
upstream  side  of  the  liquid  flow  paths  under  liquid  pres- 
sure  in  the  liquid  flow  path  209,  which  pressure  is 
applied  to  the  horizontal  projection  surface  area  of  the 

5 
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pressure  bearing  surface  214  of  the  pressure  bearing 
sleeve  21  1  of  the  outer  member  222. 

An  appropriate  value  for  the  horizontal  projection 
surface  area  of  the  pressure  bearing  surface  214  is 
selected  such  that  the  component  of  the  force  gener-  s 
ated  by  the  proper  liquid  discharge  pressure  applied  to 
said  horizontal  projection  surface  area  of  the  pressure 
bearing  surface  214  is  greater  than  the  sum  of  the  force 
generated  by  the  proper  liquid  discharge  pressure 
applied  to  the  horizontal  surface  area  of  the  inner  mem-  w 
ber  223  facing  the  liquid  flow  path  209  and  the  resilient 
force  of  the  spring  member  213.  When  the  liquid  pres- 
sure  reaches  the  level  of  the  proper  liquid  discharge 
pressure,  the  valve  body  210  is  moved  from  the  valve 
seat  208  and  opened  under  liquid  pressure  to  make  the  15 
liquid  flow  path  209  communicate  with  the  liquid  flow 
path  207  arranged  downstream  relative  to  the  valve 
seat  208  as  shown  in  Fig.  15  so  that  liquid  is  discharged 
through  the  discharge  aperture  205  of  the  nozzle  tip 
206.  20 

When  the  liquid  pressure  falls  under  the  proper  liq- 
uid  discharge  pressure,  the  valve  body  210  is  closed  to 
completely  stop  any  discharge  of  liquid  so  that  liquid 
can  be  effectively  prevented  from  dripping  out  as  in  the 
case  of  the  first  embodiment.  25 

In  the  second  embodiment  as  described  above,  the 
inner  member  223  is  press-fit  into  the  outer  member 
222  that  is  provided  with  a  liquid  guide  203  having  a 
valve  body  210,  and  the  opening  of  the  slide  sleeve  226 
of  the  inner  member  223  faces  vis-a-vis  the  liquid  flow  30 
path  209.  Thus,  the  horizontal  projection  surface  area  of 
the  slide  sleeve  226  as  indicated  by  arrow  S  in  Figs.  9 
and  15  can  be  made  very  small  relative  to  the  corre- 
sponding  surface  area  of  the  first  embodiment,  so  as  to 
increase  the  ratio  of  said  horizontal  projection  surface  35 
area  of  the  slide  sleeve  226  to  the  horizontal  projection 
surface  area  of  the  pressure  bearing  surface  214  of  the 
pressure  bearing  sleeve  21  1  . 

This  means  that  the  initial  priming  operation  for 
eliminating  air  in  the  liquid  cylinder  and  drawing  up  liq-  40 
uid  through  the  cylinder  by  reciprocating  the  piston  can 
be  carried  out  in  a  short  period  of  time. 

Additionally,  since  the  valve  body  21  0  of  the  second 
embodiment  can  be  opened  simply  by  using  pneumatic 
pressure  in  the  initial  priming  operation,  the  discharge  45 
valve  1  1  1  as  shown  in  Fig.  33  can  be  omitted. 

Figs.  16  through  19  show,  in  enlarged  longitudinal 
cross  section,  the  pump  unit  of  a  first  embodiment  of  liq- 
uid  discharge  device  according  to  the  invention  of  the 
claim  2.  The  pump  unit  22  comprises  a  cylinder  23  and  so 
a  piston  24. 

The  cylinder  23  comprises  an  outer  sleeve  25 
designed  to  cooperate  with  a  piston  24,  and  an  inner 
sleeve  27  in  which  a  spring  26  is  arranged  to  urge  the 
piston  24  to  move  back  to  the  retracted  position.  55 

A  cylinder  chamber  28  is  formed  between  the  outer 
sleeve  25  and  the  inner  sleeve  27  and  held  in  communi- 
cation  with  a  liquid  flow  path  1  1  0  provided  with  a  ball 
valve  1  20  (which  operates  as  a  check  valve)  by  way  of  a 
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liquid  intake/discharge  port  30  bored  through  a  bottom 
wall  29  the  cylinder  chamber  28. 

An  inner  peripheral  wall  31  of  the  outer  sleeve  25  is, 
provided  with  a  plurality  of  short  and  shallow  grooves  32 
running  longitudinally  near  the  bottom  wall  29. 

While  the  illustrated  short  and  shallow  grooves  32 
are  arranged  on  the  inner  peripheral  wall  31  ,  pairs  of 
short  and  low  ridges  may  alternatively  be  formed  longi- 
tudinally  such  that  the  interval  separating  each  pair  of 
ridges  functions  as  a  short  groove  and  shallow  groove. 

The  outer  sleeve  25  is  additionally  provided  at  a 
position  near  the  bottom  wall  29  with  an  air  intake  port 
123  for  drawing  out  air  into  the  container  to  which  the 
trigger  type  liquid  discharge  device  is  fitted.  Also,  at  a 
position  closer  to  the  opening  1  29  of  the  outer  sleeve  25 
than  the  air  intake  port  123,  the  outer  sleeve  25  is  pro- 
vided  with  a  plurality  of  shallow  outer  air  feeding 
grooves  33  running  longitudinally. 

Note  that,  in  the  illustrated  embodiment,  the  shal- 
low  grooves  32  are  short  in  the  longitudinal  direction  but 
rather  wide  in  the  peripheral  direction. 

A  stroke  end  side  end  portion  of  the  piston  24 
located  close  to  the  bottom  wall  29  of  the  cylinder  23 
has  a  rather  thick  wall  portion,  which  is  provided  at  the 
inner  and  outer  peripheries  with  respective  resilient 
annular  skirts  35  and  36  extending  toward  the  stroke 
end  side  to  closely  contact  with  the  inner  peripheral  wall 
31  of  the  outer  sleeve  25  and  the  outer  peripheral  wall 
34  of  the  inner  sleeve  27  respectively. 

The  thick  wall  portion  is  additionally  provided  on  the 
approach  end  side  peripheral  edge  thereof  with  an 
annular  skirt  37  extending  toward  the  approach  end 
side  to  closely  contact  with  the  inner  peripheral  wall  31 
of  the  outer  sleeve  25. 

The  interval  separating  the  resilient  annular  skirts 
35  and  37  is  so  selected  that,  as  seen  from  Fig.  19, 
when  the  annular  skirt  35  rides  on  the  short  and  shallow 
grooves  32,  the  annular  skirt  37  closely  contact  with  the 
inner  peripheral  wall  31  of  the  outer  sleeve  25  at  an 
edge  portion  38  of  the  air  intake  port  123  located  close 
to  the  opening  129  of  the  outer  sleeve  25. 

An  interval  between  the  shallow  outer  air  feeding 
grooves  33  and  the  air  intake  port  123  is  so  selected 
that,  as  seen  from  Fig.  16,  when  the  piston  24  takes  the 
approach  end  position,  the  shallow  outer  air  feeding 
grooves  33  and  the  air  intake  port  1  23  are  closed  by  the 
annular  skirts  35  and  37,  whereas,  when  the  piston  24 
is  in  the  compression  stroke,  the  annular  skirt  37  rides 
on  the  shallow  outer  air  feeding  grooves  33  as  shown  in 
Fig.  17  and  outer  air  is  fed  into  the  container  via  the  air 
intake  port  1  23  as  shown  by  arrow  P  in  Fig.  1  7,  while  the 
communication  between  the  shallow  outer  air  feeding 
grooves  33  and  the  air  intake  port  123  is  blocked  by  the 
annular  skirt  37  before  the  end  of  the  compression 
stroke. 

When  the  annular  skirt  35  rides  on  the  short  and 
shallow  groove  32  at  the  end  of  the  compression  stroke, 
the  annular  skirt  35  closely  contacts  with  the  portions 
31A  of  the  inner  peripheral  wall  31  adjacent  to  the 
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respective  short  and  shallow  grooves  32  but  does  not 
falls  into  the  grooves  32.  Thus,  the  liquid  remaining  in 
the  remaining  portion  28a  of  the  cylinder  chamber  28 
and  remaining  in  the  liquid  flow  paths  between  the  port 
30  and  the  discharge  aperture  118  (illustrated  in  Fig.  5 
33)  returns  into  the  container  under  its  own  pressure  by 
way  of  the  short  and  shallow  grooves  32,  the  gap  31  B 
between  the  annular  skirt  35  and  the  annular  skirt  37 
and  the  air  intake  port  1  23,  so  that  any  residual  pres- 
sure  would  not  affect  the  discharge  aperture  1  1  8  and  no  w 
liquid  would  drip  out  therethrough  after  the  end  of  a  dis- 
charging  cycle. 

Figs.  20  and  21  show  a  second  embodiment  of  trig- 
ger  type  liquid  discharge  device  according  to  the  claim 
2,  having  a  configuration  similar  to  that  of  the  first  15 
embodiment  of  Figs.  1  6  through  1  9  except  the  following. 

Namely,  according  to  the  first  embodiment,  the 
outer  sleeve  25  of  the  cylinder  23  has  a  single  inner 
diameter.  On  the  other  hand,  according  to  the  second 
embodiment,  an  outer  sleeve  of  the  cylinder  comprises  20 
a  large  diameter  outer  sleeve  section  39  located  on  the 
approach  end  side  and  a  smaller  diameter  outer  sleeve 
section  40  located  on  the  stroke  end  side,  said  two  outer 
sleeve  sections  being  linked  together  by  a  connecting 
wall  section  41  provided  with  an  air  intake  port  42  that  25 
communicates  with  the  inside  of  the  container. 

Additionally,  according  to  the  first  embodiment,  the 
piston  24  is  realized  as  a  one-piece  component.  On  the 
other  hand,  according  to  the  second  embodiment,  the 
piston  comprises  two  components,  in  other  words,  an  30 
air  piston  43  slidably  movable  in  the  larger  diameter 
outer  sleeve  section  39  and  a  liquid  piston  44  fitted  in 
the  air  piston  43  and  slidably  movable  in  the  smaller 
diameter  outer  sleeve  section  40,  said  air  piston  43  and 
said  liquid  piston  44  being  connected  with  each  other  at  35 
a  top  engaging  portion  45. 

The  air  piston  43  is  provided  with  grooves  43A  on 
an  inner  peripheral  surface  thereof  at  the  engaging  por- 
tion  45. 

In  the  illustrated  embodiment,  four  grooves  43A  are  40 
mutually  displaced  by  an  angle  of  90°  on  the  inner 
peripheral  surface  of  the  air  piston  43. 

The  liquid  piston  44  has  a  top  44A  thereof  which  is 
provided  with  a  small  hole  44B. 

The  small  hole  44B  communicates  with  the  grooves  45 
43A  so  that  consequently  an  inner  space  44C  of  the  liq- 
uid  piston  44,  the  inner  space  27A  of  the  inner  sleeve  27 
of  the  cylinder,  the  gap  27C  between  the  outer  periph- 
eral  surface  27B  of  the  inner  sleeve  27  and  the  inner 
peripheral  surface  44D  of  the  liquid  piston  44,  an  inner  so 
space  43B  of  the  air  piston  43  and  the  air  intake  port  42 
are  held  in  communication  with  one  another. 

The  larger  diameter  outer  sleeve  section  39  is  pro- 
vided  on  the  inner  peripheral  surface  thereof  with  a 
shallow  outer  air  feeding  groove  46.  The  cylinder  is  pro-  ss 
vided  at  an  outer  peripheral  surface  27B  located  adja- 
cent  to  a  bottom  wall  27D  thereof  with  a  short  and 
shallow  groove  48  for  removing  residual  pressure. 

The  interval  between  the  annular  skirt  49  of  the  air 
piston  43  and  the  annular  skirt  50  of  the  liquid  piston  44 
is  same  as  its  counterpart  of  the  first  embodiment.  Also, 
the  functions  of  the  outer  air  feeding  groove  46,  the 
short  and  shallow  groove  48  and  the  annular  skirts  49 
and  50  are  same  as  their  counterparts  of  the  first 
embodiment. 

Thus,  as  illustrated  in  Fig.  21  ,  once  the  liquid  piston 
44  gets  to  the  stroke  end,  the  residual  pressure  in  the 
cylinder  chamber  28  is  drawn  back  into  the  container  by 
way  of  the  above  listed  spaces  and  gaps  as  indicated  by 
arrow  Q  and  then  through  the  air  intake  port  42. 

Fig.  22  shows  a  third  embodiment  of  liquid  dis- 
charge  device  according  to  the  invention  of  the  claim  2. 
According  to  the  second  embodiment  illustrated  in  Figs. 
20  and  21  ,  the  air  piston  43  and  the  liquid  piston  44  are 
linked  together  at  the  top  engaging  portion  45.  On  the 
other  hand,  according  to  the  third  embodiment,  A  liquid 
piston  51  is  formed  at  the  top  thereof  with  a  transversal 
groove  105  for  bearing  the  pushing  member  103  of  the 
trigger  102.  The  air  piston  52  has  a  fitting  sleeve  53 
which  is  secured  to  a  wall  54  of  the  liquid  piston  51  by 
means  of  undercuts  55. 

In  this  embodiment,  the  cylinder  comprises  a  large 
diameter  outer  sleeve  section  39,  a  small  diameter  outer 
sleeve  section  40  and  an  air  intake  port  42  arranged  at 
a  connecting  wall  section  41  which  links  the  the  large 
diameter  outer  sleeve  section  39  and  the  small  diameter 
outer  sleeve  section  40,  as  in  the  case  of  the  above 
described  second  embodiment 

The  large  diameter  outer  sleeve  section  39  is  pro- 
vided  on  an  inner  peripheral  surface  thereof  with  a  shal- 
low  outer  air  feeding  groove  46. 

This  third  embodiment  differs  from  the  above 
described  second  embodiment  in  that  the  small  diame- 
ter  outer  sleeve  section  40  is  provided  on  the  inner 
peripheral  surface  47  thereof  with  a  short  and  shallow 
groove  48A  for  removing  residual  pressure. 

In  this  embodiment,  once  the  annular  skirt  50A  of 
the  liquid  piston  51  rides  on  the  short  and  shallow  grove 
48A,  the  residual  pressure  in  the  cylinder  chamber  28  is 
drawn  back  into  the  container  by  way  of  the  gap 
between  the  inner  peripheral  surface  47  of  the  small 
diameter  outer  sleeve  section  40  and  the  outer  periph- 
eral  surface  51  A  of  the  liquid  piston  51  as  indicated  by 
arrow  R  and  then  through  the  air  intake  port  42. 

Fig.  23  shows  a  fourth  embodiment  of  liquid  dis- 
charge  device  according  to  the  invention  of  the  claim  2. 
The  liquid  discharge  device  comprises  a  piston  section 
56  having  an  inwardly  disposed  liquid  piston  57  and  an 
outwardly  disposed  air  piston  58  integrally  formed  with 
the  inwardly  disposed  liquid  piston  57.  Said  liquid  piston 
57  and  said  air  piston  58  are  provided  with  annular 
skirts  59,  60  and  61  directed  toward  the  stroke  end  side. 
The  air  piston  58  is  held  in  close  contact  with  an  inner 
wall  surface  64  of  a  large  diameter  outer  sleeve  section 
63  of  the  cylinder  62.  The  liquid  piston  57  is  held  in  close 
contact  with  an  inner  wall  surface  66  of  a  small  diameter 
inner  sleeve  section  65  of  the  cylinder  62. 

7 
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In  this  embodiment,  the  large  diameter  outer  sleeve 
section  63  is  not  provided  with  a  shallow  groove  for 
introducing  outer  air  on  the  inner  wall  surface  64 
thereof.  Instead,  ,  so  that  outer  air  is  directly  introduced 
into  the  container. 

Note  that  a  short  pipe  68  is  suspended  downward 
from  the  air  intake  port  1  23  at  a  position  close  to  the  cyl- 
inder  bottom  wall  67. 

The  short  pipe  68  is  so  designed  that  residual  liquid 
expelled  from  a  short  and  shallow  groove  69  arranged 
on  an  inner  wall  surface  66  of  the  small  diameter  inner 
sleeve  section  65  for  removing  residual  pressure  falls 
vertically  into  the  container  through  gaps  between  the 
inner  and  outer  peripheral  surfaces  of  the  small  diame- 
ter  inner  sleeve  section  65,  the  outer  peripheral  surface 
of  the  liquid  piston  57  and  the  inner  peripheral  surface  of 
the  air  piston  58. 

With  this  arrangement,  once  the  annular  skirt  60 
rides  on  the  short  and  shallow  groove  69,  the  annular 
skirt  59  closes  the  air  intake  port  1  23  as  it  is  moved  to 
the  position  indicated  by  V  in  Fig.  23. 

Figs.  24  and  25  show  an  embodiment  of  the  claim  6 
in  addition  to  a  fifth  embodiment  of  the  invention  of  claim 
2,  wherein  an  inner  peripheral  wall  of  a  cylinder  72  of  a 
pump  unit  71  is  divided  into  a  large  diameter  section  73 
located  on  the  open  end  side  and  a  small  diameter  sec- 
tion  75  located  on  the  side  of  the  bottom  wall  74.  An 
annular  skirt  77  is  formed  on  the  stroke  end  side  of  a 
piston  76  to  resiliently  abut  the  small  diameter  section 
75  of  the  cylinder  72.  An  another  annular  skirt  78  is 
formed  on  the  approach  end  side  of  the  piston  76  to 
resiliently  abut  the  large  diameter  section  73  of  the  cyl- 
inder  72. 

A  short  and  shallow  groove  79  is  peripherally 
arranged  on  the  cylinder  72  at  a  position  where  the 
small  diameter  section  75  of  the  cylinder  72  is  con- 
nected  to  the  bottom  wall  74.  As  seen  from  Fig.  25,  the 
entire  length  of  the  small  diameter  section  75  is  so 
selected  that,  when  the  piston  76  gets  to  the  stroke  end 
and  an  edge  of  the  annular  skirt  77  gets  into  the  short 
and  shallow  groove  79,  the  edge  of  the  other  annular 
skirt  78  is  located  on  a  boundary  80  of  the  large  diame- 
ter  section  73  and  the  small  diameter  section  75. 

A  liquid  flow  path  81  is  formed  in  the  small  diameter 
section  75  at  a  position  close  to  said  boundary  80  and 
communicates  with  the  inside  of  the  container.  An  air 
intake  port  82  is  formed  in  the  large  diameter  section  73 
at  a  position  close  to  said  boundary  80. 

In  Figs.  24  and  25,  reference  numeral  83  denotes  a 
liquid  intake/discharge  port. 

A  plurality  of  low  projecting  ridges  84  are  formed 
longitudinally  on  the  inner  peripheral  wall  of  the  large 
diameter  section  73  of  the  cylinder  72  in  a  position 
slightly  closer  to  the  bottom  wall  74  than  the  peripheral 
position  occupied  by  the  annular  skirt  78  when  the  pis- 
ton  76  gets  to  the  approach  end  as  shown  in  Fig.  24. 

In  this  embodiment,  when  the  piston  76  is  moved 
from  the  approach  end  position  shown  in  Fig.  24  to  the 
stroke  end  position  shown  in  Fig.  25,  the  liquid  con- 

tained  in  a  cylinder  chamber  85  is  compressed  and 
flows  through  a  port  83  into  a  liquid  flow  path  86  to  a  liq- 
uid  flow  path  87,  because  the  annular  skirt  77  moves 
along  the  inner  peripheral  wall  of  the  small  diameter 

5  section  75. 
When  the  peripheral  edge  of  the  annular  skirt  77 

gets  into  a  short  and  shallow  groove  79  at  the  stroke 
end,  any  residual  pressure  that  may  exist  within  the  pis- 
ton  76b  and  in  the  liquid  flow  path  86  etc.  is  discharged 

10  to  the  container  through  the  liquid  flow  path  81  and  the 
gap  between  the  short  and  shallow  groove  79  and  the 
annular  skirt  77  to  remove  and  possible  cause  of  drip- 
ping  of  liquid. 

Since  the  annular  skirt  78  is  located  on  the  bound- 
15  ary  80  to  open  the  air  intake  port  82  under  this  condi- 

tion,  air  flows  into  the  container  from  the  atmosphere  to 
prevent  any  negative  pressure  from  taking  place  within 
the  container. 

As  the  piston  76  is  moved  back  by  the  resiliency  of 
20  a  spring  88,  negative  pressure  is  generated  in  the  cylin- 

der  chamber  85  so  that  a  check  valve  89  is  opened  by 
the  liquid,  which  is  then  sucked  into  the  chamber  85 
through  liquid  flow  path  86  and  the  port  83. 

As  the  piston  76  moves  back,  the  annular  skirt  78 
25  runs  onto  the  low  projecting  grooves  84  to  make  the  air 

intake  port  82  communicate  with  the  atmosphere  so  as 
to  prevent  any  negative  pressure  from  taking  place 
within  the  container.  When  the  piston  76  gets  to  the 
approach  end,  the  annular  skirt  78  closely  contacts  with 

30  the  inner  peripheral  wall  of  the  large  diameter  section  73 
to  prevent  the  liquid  from  leaking  out  through  the  air 
intake  port  82. 

It  may  be  needless  to  say  that  said  short  and  shal- 
low  groove  79  may  be  replaced  by  a  low  projecting 

35  groove  running  longitudinally,  and  the  low  projecting 
ridges  84  may  be  replaced  by  short  and  shallow 
grooves  running  longitudinally. 

The  low  projecting  ridges  84  may  be  replaced  by 
shallow  outer  air  feeding  grooves  33  illustrated  in  Fig.  1  6 

40  or  by  a  boundary  503  illustrated  in  Fig.  31  . 
Figs.  26  and  27  show  an  embodiment  of  the  inven- 

tion  of  claim  7.  A  cylinder  91  of  a  pump  unit  90  has  an 
inner  sleeve  92.  A  piston  93  has  annular  skirts  94  and 
95  that  resiliently  abut  an  inner  peripheral  wall  of  the  cyl- 

45  inder  92  and  an  another  annular  skirt  96  resiliently 
abuts  an  outer  peripheral  wall  of  the  inner  sleeve  92.  A 
hole  98  is  bored  in  a  bottom  wall  97  of  the  inner  sleeve 
92  and  communicates  with  an  upper  end  of  a  liquid  flow 
path  99  formed  in  the  bottom  wall  97  and  communicat- 

50  ing  by  turn  with  the  inside  of  the  container. 
A  short  and  shallow  groove  301  is  peripherally  pro- 

vided  on  the  outer  peripheral  surface  of  the  inner  sleeve 
92  along  a  connecting  section  of  said  outer  peripheral 
surface  of  the  inner  sleeve  92  and  the  bottom  wall  100 

55  of  the  cylinder  91  in  such  a  way  that,  when  the  piston  93 
gets  to  the  stroke  end  as  shown  in  Fig.  27,  the  edge  of 
the  annular  skirt  96  gets  into  the  short  and  shallow 
groove  301  and  a  gap  is  formed  between  said  edge  and 
a  bottom  of  the  short  and  shallow  groove  301  . 

8 



15 EP  0  738  542  A1 16 

In  order  to  allow  air  to  enter  the  container  from  the 
atmosphere,  an  air  intake  port  302  is  formed  on  the  cyl- 
inder  wall  in  a  position  close  to  the  open  end  of  the  cyl- 
inder  than  the  position  of  the  annular  skirt  95  when  the 
piston  93  gets  to  the  stroke  end.  5 

In  this  embodiment,  when  the  piston  93  gets  to  the 
stroke  end  as  shown  in  Fig.  27,  the  edge  of  the  annular 
skirt  96  gets  into  the  short  and  shallow  groove  301  and 
a  gap  is  formed  between  the  edge  and  the  bottom  of  the 
groove  so  that  any  residual  pressure  that  may  exist  in  a  10 
liquid  flow  path  303,  a  remaining  portion  305  of  a  cylin- 
der  chamber  304  and  a  port  306  may  escape  from  the 
internal  space  of  the  piston  93  into  the  container 
through  said  gap,  a  gap  between  an  inner  peripheral 
surface  307  of  the  piston  93  and  an  outer  peripheral  sur-  15 
face  308  of  the  inner  sleeve  92,  the  internal  space  of  the 
inner  sleeve  92,  the  hole  98  of  the  bottom  wall  97  and 
the  liquid  flow  path  99  as  indicated  by  an  arrow.  Thus, 
any  dripping  of  liquid  due  to  the  residual  pressure  may 
be  effectively  prevented  from  taking  place.  20 

In  this  embodiment,  since  any  residual  pressure 
that  may  exist  around  the  pump  unit  90  is  removed  by 
way  of  the  short  and  shallow  groove  301  of  the  inner 
sleeve  92  of  the  cylinder  91  and  the  hole  98  of  the  bot- 
tom  walls  97,  100  and  the  liquid  flow  path  99,  a  greater  25 
extent  of  freedom  is  allowed  in  designing  an  outer  air 
introducing  structure  in  a  form  other  than  an  air  intake 
port  302  in  order  to  prevent  negative  pressure  from  tak- 
ing  place  within  the  container. 

It  may  be  needless  to  say  that  said  short  and  shal-  30 
low  groove  301  can  be  replaced  by  a  low  projecting 
ridge  running  longitudinally. 

Figs.  28  and  29  illustrate  an  embodiment  of  the 
invention  of  claim  8.  A  cylinder  310  of  a  pump  unit  310 
is  provided  in  a  bottom  wall  31  1  thereof  with  an  coaxial  35 
sleeve  314  for  receiving  a  spring  313  for  urging  back  a 
piston  312.  At  a  position  on  an  outer  surface  of  the  bot- 
tom  wall  31  1  and  facing  a  liquid  guide  pipe  317  having  a 
check  valve  315  and  a  liquid  flow  path  316,  the  cylinder 
310  is  provided  with  a  liquid  flow  path  319  communicat-  40 
ing  with  the  inside  of  the  container.  Said  spring  receiv- 
ing  sleeve  314  is  provided  at  an  axial  center  of  its 
bottom  wall  320  with  a  hole  321  communicating  said  liq- 
uid  flow  path  319. 

The  liquid  guide  pipe  317  is  provided  in  its  outer  45 
peripheral  wall  facing  said  hole  321  with  an  annular 
groove  322.  The  annular  groove  322  is  provided  with  an 
annular  resilient  valve  323.  An  upper  edge  of  said  resil- 
ient  valve  323  is  sandwiched  by  the  liquid  guide  pipe 
31  7,  an  outer  surface  of  the  bottom  wall  31  1  and  the  a  so 
grasping  sleeve  318.  A  suspending  sleeve  section  325 
of  the  resilient  valve  323  closes  said  hole  321  from  the 
outside. 

The  piston  312  has  annular  skirts  326  and  327 
which  resiliently  abut  the  inner  peripheral  surface  of  the  ss 
cylinder  310.  The  piston  312  has  a  pin  body  330 
arranged  at  the  axial  center  thereof  and  projecting  from 
an  inner  surface  of  a  piston  head  328  at  the  approach 
end  side  toward  the  stroke  end  side.  When  the  piston 

312  gets  to  the  stroke  end,  a  front  end  331  of  the  pin 
body  330  passes  through  the  hole  321.  The  resilient 
valve  323  closing  said  hole  321  from  outside  resiliently 
deforms  as  shown  in  Fig.  29  so  as  to  release  the  closed 
condition  of  the  hole  321  . 

As  the  closed  condition  of  the  hole  321  is  released 
by  the  front  end  331  of  the  pin  body  330,  any  residual 
pressure  that  may  exist  in  the  liquid  flow  path  316,  the 
cylinder  chamber  332  and  the  port  333  may  escape  into 
the  container  when  the  piston  312  gets  to  the  stroke  end 
to  terminate  the  liquid  discharge  cycle,  so  that  any  drip- 
ping  of  liquid  due  to  the  residual  pressure  may  be  effec- 
tively  prevented  from  taking  place. 

According  to  the  invention  of  claim  3,  since  the 
residual  pressure  is  removed  by  positively  causing  the 
front  end  331  of  the  pin  body  330  to  deform  the  resilient 
valve  323,  any  possible  leakage  of  pressure  and  insuffi- 
cient  removal  of  residual  pressure  due  to  an  accumu- 
lated  effect  of  dimensional  errors  of  the  related 
components  can  be  completely  avoided  to  make  the 
operation  of  dimensional  control  during  the  process  of 
manufacturing  the  components  very  easy. 

Fig.  30  is  an  enlarged  longitudinal  section  view  of  a 
nozzle  head  section  401  according  the  invention  of  the 
claim  5.  The  nozzle  head  section  401  comprises  a  noz- 
zle  head  402,  a  liquid  guide  403,  a  spin  element  404 
and  a  nozzle  tip  406  having  a  discharge  aperture  405. 

Said  nozzle  head  402  is  provided  with  a  valve  seat 
408  arranged  in  a  liquid  flow  path  407  at  a  position 
upstream,  as  like  the  first  and  second  embodiments. 
The  liquid  flow  path  407  communicates  with  a  liquid  flow 
path  115  of  the  discharge  pipe  unit  F  through  a  liquid 
flow  path  409,  as  like  the  first  and  second  embodiments. 

Said  liquid  guide  403  has  a  valve  body  410  and  a 
pressure  receiving  sleeve  41  1  integrally  formed  with  the 
valve  body  410.  The  valve  body  410  abuts  on  the  valve 
seat  408  to  close  the  liquid  flow  path  407.  The  pressure 
receiving  sleeve  411  has  a  pressure  bearing  surface 
414  which  is  arranged  to  face  the  upstream  side  of  the 
liquid  flow  path  407  for  bearing  the  liquid  pressure. 

Said  liquid  guide  403  has  a  guide  sleeve  417  which 
is  inserted  into  an  inside  of  a  guide  sleeve  418  of  the 
spin  element  404.  A  coil  spring  413  is  provided  in  the 
compressed  state  between  a  spring  seat  412  provided 
on  the  the  guide  sleeve  418  and  a  rear  side  of  the  valve 
body  410.  The  coil  spring  413  presses  the  valve  body 
410  to  the  valve  seat  408. 

In  Fig.  30,  the  reference  numeral  419  denotes  a  lon- 
gitudinal  projection  for  supporting  the  coil  spring,  which 
projection  is  provided  in  the  inside  of  the  guide  sleeve 
41  7  of  the  liquid  guide  403. 

By  operating  the  trigger,  the  liquid  pressed  to  the 
flow  path  1  1  5  flows  through  the  liquid  flow  path  409  into 
the  inside  of  the  guide  sleeve  417  of  the  liquid  guide 
403,  and  then  flows  between  the  longitudinal  projec- 
tions  419  and  through  an  opening  420.  Thus,  the  liquid 
pressure  presses  a  pressure  bearing  surface  414  of  the 
pressure  receiving  sleeve  41  1  . 
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When  the  force  generated  by  the  liquid  pressure  CI 
which  is  applied  to  the  pressure  bearing  surface  414  is 
greater  the  force  generated  by  both  the  resilient  force  of  1  . 
the  spring  member  413  and  the  force  of  the  liquid  pres- 
sure  which  is  applied  to  the  rear  surface  of  the  valve  5 
body  410,  the  valve  410  opens.  In  this  embodiment, 
since  the  coil  spring  413  is  not  integrally  formed,  it  is 
very  easy  to  form  the  liquid  guide  403. 

Fig.  31  illustrates  an  embodiment  of  the  invention  of 
the  claim  4.  In  the  first  embodiment  illustrated  in  Fig.  1  6,  10 
a  plurality  of  shallow  outer  air  feeding  groove  33  are 
depressedly  and  longitudinally  formed  on  the  inner  sur- 
face  of  the  outer  sleeve  25  of  the  cylinder  23.  On  the 
other  hand,  in  this  embodiment  illustrated  in  Fig.  31  ,  the 
outer  cylinder  25  has  the  inner  surface  which  comprises  is 
an  inner  surface  502  at  the  opening  129  side  and  an 
inner  surface  501  provided  at  an  area  where  the  resil- 
ient  annular  skirts  35,  36,  37  moves  upon  a  liquid  dis- 
charge  phase.  The  inner  surface  502  has  a  diameter 
slightly  larger  than  a  diameter  of  the  inner  surface  501  .  20 
A  boundary  503  of  the  diameter  between  the  inner  sur- 
face  502  and  the  inner  surface  501  has  a  wave  shape  as 
illustrated  by  a  dotted  line  in  Fig.  31.  When  the  annular 
skirt  37  reaches  to  the  wave-shaped  boundary  503, 
outer  air  is  introduced  through  the  opening  1  29  to  the  air  25 
intake  port  123. 

This  embodiment  has  a  construction  same  as  that 
of  the  embodiment  illustrated  in  Fig.  16  except  the  con- 
structions  of  the  above  described  wave-shaped  bound- 
ary  503  and  a  liquid  flow  sleeve  505  having  a  check  30 
valve  504. 

According  to  this  embodiment  of  the  claim  4,  it  is 
easy  to  remove  the  cylinder  23  from  a  metal  mold. 

Of  the  above  described  embodiments  according  to  2. 
the  the  invention  of  the  claim  2,  the  second  and  third  35 
ones  have  pistons  that  are  configured  to  allow  easier 
retrieval  from  the  mold  to  improve  their  productivity  if 
compared  with  the  first  embodiment,  because  the  piston 
is  constituted  of  an  air  piston  and  a  liquid  piston  in  the 
case  of  the  second  and  third  embodiments  and  addi-  40 
tionally  the  annular  skirts  of  the  piston  are  directed  in  a 
same  direction  in  the  case  of  the  third  embodiment. 

Fig.  32  shows,  in  enlarged  cross  section,  a  principal 
area  of  a  trigger  type  liquid  discharge  device  according 
to  the  the  invention  of  the  claim  3.  As  shown,  the  trigger  45 
type  liquid  discharge  device  has  a  single  nozzle  head 
section  70  comprising  a  nozzle  head  2,  a  liquid  guide  3, 
a  spin  element  4  and  a  nozzle  tip  6  same  as  those  of  a 
liquid  discharge  device  according  to  the  invention  of  the 
claim  1  and  illustrated  in  Figs.  1  through  8,  while  it  also  so 
has  a  pump  unit  71  comprising  cylinder  members  39, 
40,  41  and  42  and  piston  members  43,  44,  46,  48,  49 
and  50  same  as  those  of  a  liquid  discharge  device 
according  to  the  invention  of  the  claim  2  and  illustrated 
in  Figs.  20  and  21  .  With  this  arrangement,  again,  unde-  ss 
sired  liquid  and  bubbles  can  be  effectively  prevented 
from  dripping  out  of  the  discharge  aperture  5. 

A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture  (5),  and  a  trigger  (102)  for  reciprocating  the 
piston,  wherein  liquid  drawn  up  from  the  container 
is  discharged  through  the  discharge  aperture  by 
movement  of  the  piston  to  an  stroke  end,  character- 
ized  in  that 

a  liquid  guide  (3)  is  arranged  in  a  liquid  flow 
path  (7)  disposed  upstream  relative  to  the  dis- 
charge  aperture  (5),  said  liquid  guide  (3)  compris- 
ing  a  valve  body  (10)  for  closing  the  liquid  flow  path 
(7),  a  pressure  bearing  sleeve  (11)  formed  inte- 
grally  with  the  valve  body  (10),  an  anchor  member 
(12)  to  be  secured  to  the  discharge  pipe,  and  a 
spring  member  (13)  for  coupling  said  integrally 
formed  valve  body  (10)  and  the  pressure  bearing 
sleeve  (1  1)  with  the  anchoring  member  (12), 

said  pressure  bearing  sleeve  (11)  has  a 
pressure  bearing  surface  (14)  facing  the  upstream 
side  of  the  liquid  flow  path  (7)  for  bearing  the  liquid 
pressure, 

an  area  of  said  pressure  bearing  surface 
(14)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (14)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (13) 
and  a  force  applied  to  the  valve  body  (10)  and 
directed  to  the  downstream  side  of  the  liquid  flow 
path  (7). 

A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture  (5),  and  a  trigger  (102)  for  reciprocating  the 
piston,  wherein  liquid  drawn  up  from  the  container 
is  discharged  through  the  discharge  aperture  by 
movement  of  the  piston  to  an  stroke  end,  character- 
ized  in  that 

an  inner  peripheral  wall  (31)  of  the  cylinder 
(23)  is  provided  with  a  plurality  of  short  and  shallow 
grooves  (32)  at  a  portion  adjacent  to  a  bottom  wall 
(29)  of  the  cylinder  (23),  said  short  and  shallow 
grooves  (32)  running  longitudinally, 

the  inner  peripheral  wall  (31)  of  the  cylinder 
(23)  is  provided  with  an  air  intake  port  (123)  com- 
municating  with  an  inside  of  the  container, 

the  piston  (24)  is  formed  with  a  pair  of  annu- 
lar  skirts  (35,  37)  held  in  close  contact  with  the  inner 
peripheral  wall  of  the  cylinder  (23),  and 

a  gap  separating  said  pair  of  annular  skirts  is 
so  selected  that,  when  one  of  the  annular  skirts  (35) 
rides  on  the  short  and  shallow  grooves  (32)  of  the 
cylinder,  the  other  of  the  annular  skirts  (37)  is 
brought  into  close  contact  with  inner  peripheral  wall 
of  the  cylinder  at  a  position  close  to  an  open  edge 
of  the  cylinder  than  the  air  intake  port  (123). 

10 
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A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture  (5),  and  a  trigger  (102)  for  reciprocating  the 
piston,  wherein  liquid  drawn  up  from  the  container  5 
is  discharged  through  the  discharge  aperture  by 
movement  of  the  piston  to  an  stroke  end,  character- 
ized  in  that 

a  liquid  guide  (3)  is  arranged  in  a  liquid  flow 
path  (7)  disposed  upstream  relative  to  the  dis-  w 
charge  aperture  (5),  said  liquid  guide  (3)  compris- 
ing  a  valve  body  (1  0)  for  closing  the  liquid  flow  path 
(7),  a  pressure  bearing  sleeve  (11)  formed  inte- 
grally  with  the  valve  body  (10),  an  anchor  member 
(12)  to  be  secured  to  the  discharge  pipe  (F),  and  a  75 
spring  member  (13)  for  coupling  said  integrally 
formed  valve  body  (10)  and  the  pressure  bearing 
sleeve  (1  1)  with  the  anchoring  member  (12), 

said  pressure  bearing  sleeve  (11)  has  a 
pressure  bearing  surface  (14)  facing  the  upstream  20 
side  of  the  liquid  flow  path  (7)  for  bearing  the  liquid 
pressure, 

an  area  of  said  pressure  bearing  surface 
(14)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to  25 
said  pressure  bearing  surface  (1  4)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (13) 
and  a  force  applied  to  the  valve  body  (10)  and 
directed  to  the  downstream  side  of  the  liquid  flow 
path  (7),  3o 

an  inner  peripheral  wall  (31)  of  the  cylinder 
(23)  is  provided  with  a  plurality  of  short  and  shallow 
grooves  (32)  at  a  portion  adjacent  to  a  bottom  wall 
(29)  of  the  cylinder  (23),  said  short  and  shallow 
grooves  (32)  running  longitudinally,  35 

the  inner  peripheral  wall  (31)  of  the  cylinder 
(23)  is  provided  with  an  air  intake  port  (123)  com- 
municating  with  an  inside  of  the  container, 

the  piston  (24)  is  formed  with  a  pair  of  annu- 
lar  skirts  (35,  37)  held  in  close  contact  with  the  inner  40 
peripheral  wall  (31)  of  the  cylinder  (23),  and 

a  gap  separating  said  pair  of  annular  skirts  is 
so  selected  that,  when  one  of  the  annular  skirts  (35) 
rides  on  the  short  and  shallow  grooves  (32)  of  the 
cylinder,  the  other  of  the  annular  skirts  (37)  is  45 
brought  into  close  contact  with  inner  peripheral  wall 
of  the  cylinder  at  a  position  close  to  an  open  edge 
of  the  cylinder  than  the  air  intake  port  (123). 

The  trigger  type  liquid  discharge  device  according  so 
to  the  claim  3,  wherein 

a  groove  for  the  intake  of  an  air  is  formed  on 
the  inner  surface  of  the  cylinder  between  a  first 
position  where  the  annular  skirt  (35)  rides  on  the 
short  and  shallow  groove  (32)  and  a  second  further  55 
position  which  is  near  the  air  intake  port  relative  to 
a  third  position  where  the  annular  skirt  (37)  is  posi- 
tioned  when  the  piston  is  positioned  at  the 
approach  end. 

5.  A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture  (405),  and  a  trigger  (102)  for  reciprocating  the 
piston,  wherein  liquid  drawn  up  from  the  container 
is  discharged  through  the  discharge  aperture  by 
movement  of  the  piston  to  an  stroke  end,  character- 
ized  in  that 

a  liquid  guide  (403)  is  arranged  in  a  liquid 
flow  path  (407)  disposed  upstream  relative  to  the 
discharge  aperture  (405),  said  liquid  guide  (403) 
comprising  a  valve  body  (410)  for  closing  the  liquid 
flow  path  (407),  a  pressure  bearing  sleeve  (411) 
formed  integrally  with  the  valve  body  (410),  a  guide 
sleeve  (417)  connecting  the  valve  body  (410)  and 
the  pressure  bearing  sleeve  (41  1)  through  an  open- 
ing  (420), 

the  guide  sleeve  (417)  of  the  liquid  guide 
(403)  is  inserted  into  the  inside  of  a  guide  sleeve 
(418)  of  a  spin  element  (404), 

the  valve  body  (410)  is  urged  by  a  spring 
(413)  between  the  guide  sleeve  (417)  and  a  guide 
sleeve  (418)  to  close  the  liquid  flow  path  (407), 

said  pressure  bearing  sleeve  (411)  has  a 
pressure  bearing  surface  (414)  facing  the  upstream 
side  of  the  liquid  flow  path  (407)  for  bearing  the  liq- 
uid  pressure,  and 

an  area  of  said  pressure  bearing  surface 
(414)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (41  1)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (413) 
and  a  force  applied  to  the  pressure  bearing  surface 
(414)  and  directed  to  the  downstream  side  of  the 
liquid  flow  path  (407). 

6.  A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture  (5),  and  a  trigger  (102)  for  reciprocating  the 
piston,  wherein  liquid  drawn  up  from  the  container 
is  discharged  through  the  discharge  aperture  by 
movement  of  the  piston  to  an  stroke  end,  character- 
ized  in  that 

said  cylinder  of  the  pump  unit  comprises  an 
outer  sleeve  and  an  inner  sleeve  concentrically  with 
the  outer  sleeve, 

a  short  and  shallow  groove  is  circumferen- 
tially  provided  on  an  outer  surface  of  the  inner 
sleeve  at  a  position  adjacent  to  a  bottom  wall  of  the 
outer  sleeve,  and 

said  piston  is  provided  with  a  skirt  which 
closely  contacts  with  the  outer  surface  of  the  inner 
sleeve,  and  is  so  arranged  that  when  the  skirt  is 
positioned  in  the  short  and  shallow  groove,  the  liq- 
uid  flow  path  communicates  to  the  inside  of  the  con- 
tainer  through  a  gap  between  the  skirt  and  the  short 
and  shallow  groove. 
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7.  A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture,  and  a  trigger  for  reciprocating  the  piston, 
wherein  liquid  drawn  up  from  the  container  is  dis- 
charged  through  the  discharge  aperture  by  move- 
ment  of  the  piston  to  an  stroke  end,  characterized  in 
that 

said  bottom  wall  (97)  of  an  inner  sleeve  (92) 
of  the  the  cylinder  (91)  is  formed  with  a  hole  (98)  at 
a  center  thereof,  said  hole  (98)  communicating  to 
an  upper  end  of  a  liquid  flow  path  (99),  said  liquid 
flow  path  (99)  communicating  to  the  container, 

a  short  and  shallow  groove  (301)  is  provided 
at  a  boundary  between  an  outer  surface  of  said 
inner  sleeve  (92)  and  a  bottom  wall  (100)  of  the  cyl- 
inder  (91), 

an  annular  skirt  (96)  of  the  piston  (93)  is 
inserted  into  the  short  and  shallow  groove  (301) 
upon  the  stroke  end,  so  that  a  liquid  flow  path  (303) 
communicates  to  the  inside  of  the  container 
through  a  gap  between  the  inner  surface  of  the  pis- 
ton  (93)  and  the  outer  surface  of  the  inner  sleeve 
(92). 

8.  A  trigger  type  liquid  discharge  device  comprising  a 
container,  a  pump  unit  having  a  cylinder  and  a  pis- 
ton,  a  discharge  pipe  (F)  having  a  discharge  aper- 
ture,  and  a  trigger  for  reciprocating  the  piston, 
wherein  liquid  drawn  up  from  the  container  is  dis- 
charged  through  the  discharge  aperture  by  move- 
ment  of  the  piston  to  an  stroke  end,  characterized  in 
that 

a  hole  (321)  is  formed  at  a  center  of  a  bottom 
wall  (311)  of  the  cylinder  (310), 

the  hole  (321)  communicates  to  a  liquid  flow 
path  (319)  which  communicates  to  the  inside  of  the 
container, 

the  hole  (321)  is  closed  by  a  resilient  valve 
(323)  which  resiliently  contacts  to  an  outer  surface 
of  the  bottom  wall  (31  1),  and 

a  pin  body  (330)  is  provided  at  a  center  of 
the  piston  (312)  toward  the  bottom  wall  (311)  of  the 
cylinder  (310),  and  is  so  provided  that  when  the  pis- 
ton  (312)  reaches  at  a  stroke  end,  a  front  end  (331) 
of  the  pin  body  (330)  resiliently  deforms  the  resilient 
valve  (323)  through  the  hole  (321)  so  that  a  cylinder 
chamber  (332)  communicates  to  the  liquid  flow  path 
(319). 

9.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  2,  wherein 

a  liquid  guide  (403)  is  arranged  in  a  liquid 
flow  path  (407)  disposed  upstream  relative  to  the 
discharge  aperture  (405),  said  liquid  guide  (403) 
comprising  a  valve  body  (410)  for  closing  the  liquid 
flow  path  (407),  a  pressure  bearing  sleeve  (411) 
formed  integrally  with  the  valve  body,  a  guide  sleeve 
(41  7)  connecting  the  valve  body  (41  0)  and  the  pres- 

sure  bearing  sleeve  (411)  through  an  opening 
(420), 

the  guide  sleeve  (417)  of  the  liquid  guide 
(403)  is  slidably  inserted  into  the  inside  of  a  guide 

5  sleeve  (418)  of  a  spin  element  (404), 
the  valve  body  (410)  is  urged  by  a  spring 

(413)  between  the  guide  sleeve  (417)  and  a  guide 
sleeve  (418)  to  close  the  liquid  flow  path  (407),  and 

the  pressure  bearing  sleeve  (411)  has  an 
10  pressure  bearing  surface  (41  4)  facing  the  upstream 

side  of  the  liquid  flow  path  (407)  for  bearing  the  liq- 
uid  pressure, 

an  area  of  said  pressure  bearing  surface 
(414)  is  so  selected  that  a  force  generated  by  a 

15  proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (41  1)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (413) 
and  a  force  applied  to  the  pressure  bearing  surface 
(414)  and  directed  to  the  downstream  side  of  the 

20  liquid  flow  path  (407). 

1  0.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  6,  wherein 

a  liquid  guide  (3)  is  arranged  in  a  liquid  flow 
25  path  (7)  disposed  upstream  relative  to  the  dis- 

charge  aperture  (5),  said  liquid  guide  (3)  compris- 
ing  a  valve  body  (10)  for  closing  the  liquid  flow  path 
(7),  a  pressure  bearing  sleeve  (11)  formed  inte- 
grally  with  the  valve  body  (10),  an  anchor  member 

30  (12)  to  be  secured  to  the  discharge  pipe,  and  a 
spring  member  (13)  for  coupling  said  integrally 
formed  valve  body  (10)  and  the  pressure  bearing 
sleeve  (1  1)  with  the  anchoring  member  (12), 

said  pressure  bearing  sleeve  (11)  has  a 
35  pressure  bearing  surface  (14)  facing  the  upstream 

side  of  the  liquid  flow  path  (7)  for  bearing  the  liquid 
pressure, 

an  area  of  said  pressure  bearing  surface 
(14)  is  so  selected  that  a  force  generated  by  a 

40  proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (14)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (13) 
and  a  force  applied  to  the  valve  body  (10)  and 
directed  to  the  downstream  side  of  the  liquid  flow 

45  path  (7). 

11.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  6,  wherein 

a  liquid  guide  (403)  is  arranged  in  a  liquid 
so  flow  path  (407)  disposed  upstream  relative  to  the 

discharge  aperture  (405),  said  liquid  guide  (403) 
comprising  a  valve  body  (410)  for  closing  the  liquid 
flow  path  (407),  a  pressure  bearing  sleeve  (411) 
formed  integrally  with  the  valve  body  (410),  a  guide 

55  sleeve  (417)  connecting  the  valve  body  (410)  and 
the  pressure  bearing  sleeve  (41  1)  through  an  open- 
ing  (420), 

the  guide  sleeve  (417)  of  the  liquid  guide 
(403)  is  slidably  inserted  into  the  inside  of  a  guide 
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sleeve  (418)  of  a  spin  element  (404), 
the  valve  body  (410)  is  urged  by  a  spring 

(413)  between  the  guide  sleeve  (417)  and  a  guide 
sleeve  (418)  to  close  the  liquid  flow  path  (407),  and 

an  area  of  said  pressure  bearing  surface  5 
(414)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (41  1)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (413) 
and  a  force  applied  to  the  pressure  bearing  surface  w 
(414)  and  directed  to  the  downstream  side  of  the 
liquid  flow  path. 

12.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  7,  wherein  is 

a  liquid  guide  (3)  is  arranged  in  a  liquid  flow 
path  (7)  disposed  upstream  relative  to  the  dis- 
charge  aperture  (5),  said  liquid  guide  (3)  compris- 
ing  a  valve  body  (1  0)  for  closing  the  liquid  flow  path 
(7),  a  pressure  bearing  sleeve  (11)  formed  inte-  20 
grally  with  the  valve  body  (10),  an  anchor  member 
(12)  to  be  secured  to  the  discharge  pipe,  and  a 
spring  member  (13)  for  coupling  said  integrally 
formed  valve  body  (10)  and  the  pressure  bearing 
sleeve  (1  1)  with  the  anchoring  member  (12),  25 

said  pressure  bearing  sleeve  (11)  has  a 
pressure  bearing  surface  (14)  facing  the  upstream 
side  of  the  liquid  flow  path  (7)  for  bearing  the  liquid 
pressure, 

an  area  of  said  pressure  bearing  surface  30 
(14)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (1  4)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (13) 
and  a  force  applied  to  the  valve  body  (10)  and  35 
directed  to  the  downstream  side  of  the  liquid  flow 
path  (7). 

13.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  7,  wherein  40 

a  liquid  guide  (403)  is  arranged  in  a  liquid 
flow  path  (407)  disposed  upstream  relative  to  the 
discharge  aperture  (405),  said  liquid  guide  (403) 
comprising  a  valve  body  (410)  for  closing  the  liquid 
flow  path  (407),  a  pressure  bearing  sleeve  (411)  45 
formed  integrally  with  the  valve  body  (410),  a  guide 
sleeve  (417)  connecting  the  valve  body  (410)  and 
the  pressure  bearing  sleeve  (41  1)  through  an  open- 
ing  (420), 

the  guide  sleeve  (417)  of  the  liquid  guide  so 
(403)  is  slidably  inserted  into  the  inside  of  a  guide 
sleeve  (418)  of  a  spin  element  (404), 

the  valve  body  (410)  is  urged  by  a  spring 
(413)  between  the  guide  sleeve  (417)  and  a  guide 
sleeve  (41  8)  to  close  the  liquid  flow  path  (407),  and  55 

said  pressure  bearing  sleeve  (411)  has  a 
pressure  bearing  surface  (414)  facing  the  upstream 
side  of  the  liquid  flow  path  (407)  for  bearing  the  liq- 
uid  pressure,  and 

an  area  of  said  pressure  bearing  surface 
(414)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (41  1)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (413) 
and  a  force  applied  to  the  pressure  bearing  surface 
(414)  and  directed  to  the  downstream  side  of  the 
liquid  flow  path  (407). 

14.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  8,  wherein 

a  liquid  guide  (3)  is  arranged  in  a  liquid  flow 
path  (7)  disposed  upstream  relative  to  the  dis- 
charge  aperture  (5),  said  liquid  guide  (3)  compris- 
ing  a  valve  body  (10)  for  closing  the  liquid  flow  path 
(7),  a  pressure  bearing  sleeve  (11)  formed  inte- 
grally  with  the  valve  body  (10),  an  anchor  member 
(12)  to  be  secured  to  the  discharge  pipe,  and  a 
spring  member  (13)  for  coupling  said  integrally 
formed  valve  body  (10)  and  the  pressure  bearing 
sleeve  (1  1)  with  the  anchoring  member  (12), 

said  pressure  bearing  sleeve  (11)  has  a 
pressure  bearing  surface  (14)  facing  the  upstream 
side  of  the  liquid  flow  path  (7)  for  bearing  the  liquid 
pressure, 

an  area  of  said  pressure  bearing  surface 
(14)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (14)  is  greater  than 
sum  of  a  resilient  force  of  the  spring  member  (13) 
and  a  force  applied  to  the  valve  body  (10)  and 
directed  to  the  downstream  side  of  the  liquid  flow 
path  (7). 

1  5.  The  trigger  type  liquid  discharge  device  according 
to  the  claim  8,  wherein 

a  liquid  guide  (403)  is  arranged  in  a  liquid 
flow  path  (407)  disposed  upstream  relative  to  the 
discharge  aperture  (405),  said  liquid  guide  (403) 
comprising  a  valve  body  (410)  for  closing  the  liquid 
flow  path  (407),  a  pressure  bearing  sleeve  (411) 
formed  integrally  with  the  valve  body  (410),  a  guide 
sleeve  (417)  connecting  the  valve  body  (410)  and 
the  pressure  bearing  sleeve  (41  1)  through  an  open- 
ing  (420), 

the  guide  sleeve  (417)  of  the  liquid  guide 
(403)  is  slidably  inserted  into  the  inside  of  a  guide 
sleeve  (418)  of  a  spin  element  (404), 

the  liquid  guide  (403)  is  urged  by  a  spring 
(413)  between  the  guide  sleeve  (417)  and  a  guide 
sleeve  (418),  and 

said  pressure  bearing  sleeve  (411)  has  a 
pressure  bearing  surface  (414)  facing  the  upstream 
side  of  the  liquid  flow  path  (407)  for  bearing  the  liq- 
uid  pressure,  and 

an  area  of  said  pressure  bearing  surface 
(414)  is  so  selected  that  a  force  generated  by  a 
proper  liquid  discharge  pressure  that  is  applied  to 
said  pressure  bearing  surface  (41  1)  is  greater  than 
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sum  of  a  resilient  force  of  the  spring  member  (413) 
and  a  force  applied  to  the  pressure  bearing  surface 
(414)  and  directed  to  the  downstream  side  of  the 
liquid  flow  path  (407). 
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