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Description 

The  present  invention  relates  to  a  blood  col- 
lecting  apparatus. 

Blood  collecting  apparatuses,  such  as  that  dis- 
closed  in  Japanese  Patent  Publication  No. 
3153/1976,  have  been  proposed.  Conventional 
blood  collecting  apparatuses  are  such  that  a  blood 
bag  is  accommodated  in  a  blood  collecting  cham- 
ber,  a  limit  switch  detects  that  the  thickness  of  the 
blood  bag,  expanding  as  the  blood  collection  pro- 
ceeds,  has  reached  a  predetermined  level,  and  the 
blood  collecting  action  is  stopped  on  the  basis  of 
this  detection,  so  that  a  predetermined  volume  of 
blood  is  collected  and  secured  in  the  blood  bag. 

Conventional  blood  collecting  apparatuses  are 
also  such  that  a  plate  supporting  the  blood  bag  is 
swung  during  the  collection  of  blood  into  the  blood 
bag,  thereby  causing  blood  to  be  stired  together 
with  an  anticoagulant,  such  as  CPD  solution 
(Citrate-Phosphate-Dexture)  already  charged  in  the 
blood  bag. 

Since  it  is  difficult  to  accurately  measure  the 
amount  of  collected  blood  by  measuring  the 
change  in  the  thickness  of  the  blood  bag,  one  may 
consider  that,  in  order  to  measure  the  amount  of 
collected  blood  more  accurately,  the  collected 
blood  amount  may  be  measured  by  measuring  the 
change  in  the  weight  of  the  blood  bag  during  blood 
collection. 

However,  in  the  case  where,  during  blood  col- 
lection,  the  change  in  the  thickness  of  the  blood 
bag  is  measured  while  the  blood  bag  is  being 
vibrated,  the  exterior  configuration  of  the  bag 
changes  as  the  blood  within  the  blood  bag  is 
shaken  by  the  vibration.  Accordingly,  the  thickness 
of  the  bag  changes  not  only  with  the  change  in  the 
amount  of  blood  collected  but  also  with  the  change 
in  the  angular  position  of  the  vibration.  For  this 
reason,  in  order  to  effect  an  accurate  measure- 
ment,  it  is  necessary  for  the  blood  bag  to  be  held 
in  its  motionless  state,  and  then  to  have  its  thick- 
ness  measured  at  least  at  the  blood  collection 
terminating  stage  at  which  the  set  amount  of  blood 
to  be  collected  must  be  finally  reached  by  the 
amount  of  the  blood  collected. 

In  the  case  where,  during  blood  collection,  the 
change  in  the  weight  of  the  blood  bag  is  measured 
while  the  blood  bag  is  being  vibrated,  the  state  in 
which  the  weight  of  the  bag  applies  load  on  the 
weight  measurement  device  changes  with  the 
change  in  the  angular  position  of  the  vibration, 
thereby  making  it  impossible  to  perform  a  stable 
measurement  of  weight.  Also  in  this  case,  there- 
fore,  in  order  to  effect  an  accurate  measurement,  it 
is  necessary  for  the  blood  bag  to  be  held  in  its 
motionless  state,  and  then  have  its  weight  mea- 
sured  at  least  at  the  blood  collection  terminating 

stage  at  which  the  set  blood  collection  amount 
must  be  finally  reached  by  the  amount  of  collected 
blood. 

Thus,  both  in  the  case  where  the  amount  of 
5  collected  blood  is  measured  by  detecting  the 

change  in  the  thickness  of  the  blood  bag,  and  in 
the  case  where  the  amount  of  the  collected  blood 
is  measured  on  the  basis  of  the  change  in  the 
weight  of  the  blood  bag,  it  is  necessary,  at  least  at 

io  the  blood  collection  terminating  stage,  to  effect  the 
measurement  of  the  amount  of  collected  blood 
while  the  blood  bag  is  held  in  its  stoppage  state. 
Specifically,  when  the  amount  of  collected  blood 
has  reached  a  certain  amount  (hereinafter  referred 

75  to  as  "vibration  stopping  reference  amount")  at  a 
certain  stage  before  it  reaches  a  set  amount  of 
blood  to  be  collected,  the  vibration  of  the  blood 
bag  is  made  to  remain  stopped.  The  thickness  or 
weight  of  the  blood  bag  is  measured  in  this  stop- 

20  page  condition. 
However,  the  speed  at  which  blood  is  collected 

into  the  blood  bag  varies  between  individual  do- 
nors.  This  explains  the  occurrence  of  the  following 
cases.  When  the  vibration  stopping  reference 

25  amount  is  set  at  a  certain  value  (e.g.,  when  the 
vibration  stopping  reference  amount  is  30  ml  while 
the  set  amount  of  blood  to  be  collected  is  200  ml), 
if  the  donor  allows  only  a  low  blood  collecting 
speed,  the  yet-to-be-collected  blood  collecting  time 

30  required  after  the  stoppage  of  blood  collection  may 
be  as  much  as  several  minutes,  whereas  if  the 
donor  allows  a  high  blood  collecting  speed,  the 
yet-to-be-collected  blood  collecting  time  required 
after  the  stoppage  of  blood  collection  ranges  from 

35  several  seconds  to  several  tens  of  seconds.  In  the 
first  case,  blood  is  collected  into  the  blood  bag 
from  a  donor  allowing  only  a  low  blood  collecting 
speed,  and  the  blood  collection  continues  in  the 
condition  where  the  vibration  of  the  blood  bag 

40  remains  stopped  for  a  long  time.  This  means  that 
the  blood  collected  is  not  adequately  mixed  with  an 
anticoagulant,  resulting  in  the  risk  of  blood  coagula- 
tion  being  involved. 

EP-A-0  077  732  discloses  a  blood  collecting 
45  apparatus  in  which  vibration  is  interrupted  during 

measurement  of  the  amount  of  blood  collected,  the 
operation  being  controlled  such  that  collection  is 
stopped  when  a  desired  amount  has  been  col- 
lected. 

50  The  present  invention  is  directed  to  the  ac- 
curate  measurement  of  blood  collected  into  a  blood 
container,  and  also  to  the  positive  prevention  of 
coagulation  of  collected  blood. 

A  blood  collecting  apparatus  according  to  the 
55  invention  is  a  blood  collecting  apparatus  for  collect- 

ing  blood  into  a  blood  container,  the  blood  collect- 
ing  apparatus  comprising:  blood  collecting  means; 
blood  collection  stopping  means;  vibrating  means 
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for  vibrating  the  blood  container;  collected  blood 
amount  measuring  means  for  measuring  the 
amount  of  blood  collected  in  the  blood  container; 
and  control  means  operable  to  start  the  action  of 
collecting  blood  into  the  blood  container  while  the 
blood  container  is  being  continuously  or  intermit- 
tently  vibrated  by  the  vibrating  means,  to  receive 
the  result  of  measurement  performed  by  the  col- 
lected  blood  amount  measuring  means  and  the 
data  of  a  set  amount  of  blood  to  be  collected  into 
the  blood  container,  and  also  to  cause  a  vibration 
stoppage  reference  time  during  which  the  vibration 
of  the  blood  container  is  stopped  at  a  blood  collec- 
tion  terminating  state  so  as  to  calculate,  at  a  mid- 
way  stage  of  the  blood  collection,  the  amount  of 
blood  yet  to  be  collected  and  the  blood  collecting 
speed  allowed  by  the  current  donor,  to  calculate, 
on  the  basis  of  the  calculated  blood  collecting 
speed,  the  yet-to-be-collected  blood  collecting  time 
that  corresponds  to  the  amount  of  blood  yet  to  be 
collected,  to  maintain  the  stoppage  of  the  vibration 
of  the  blood  container  by  the  vibrating  means  on 
condition  that  the  yet-to-be-collected  blood  collect- 
ing  time  is  not  more  than  the  vibration  stoppage 
reference  time,  and  to  cause  the  blood  collection 
stopping  means  to  stop  the  action  of  collecting 
blood  into  the  blood  container  on  condition  that  the 
result  of  measurement  performed  in  the  stoppage 
condition  by  the  collected  blood  amount  measuring 
means  has  reached  the  set  blood  collection 
amount. 

A  blood  collecting  apparatus  in  accordance 
with  the  present  invention  in  claim  2  is  that  the 
control  means  operates  in  such  a  manner  that  the 
vibration  stoppage  reference  time  has  been  set  at  a 
time  not  shorter  than  the  measurement  interval  of 
the  amount  of  collected  blood  between  the  last 
measurement  time  of  the  same  and  the  next  mea- 
surement  time  of  the  same. 

A  blood  collecting  apparatus  in  accordance 
with  the  present  invention  in  claim  3  is  that  the 
control  means  operates  in  such  a  manner  that  the 
vibration  stoppage  reference  time  has  been  set  at  a 
time  not  shorter  than  the  total  of  the  measurement 
interval  of  the  amount  of  collected  blood  and  a 
predetermined  additional  time. 

A  blood  collecting  apparatus  in  accordance 
with  the  present  invention  in  claim  4  is  that  the 
control  means  operates  in  such  a  manner  that 
blood  is  collected  into  the  blood  container  while  the 
blood  container  is  being  intermittently  vibrated  by 
the  vibrating  means  for  periods  in  a  predetermined 
cycle,  and  also  operates  in  such  a  manner  that  a 
midway  measurement  of  the  amount  of  collected 
blood  is  performed  while  the  blood  container  is 
temporarily  stopped  at  a  specific  position  in  its 
vibration  cycle. 

A  blood  collecting  apparatus  in  accordance 
with  the  present  invention  in  claim  5  is  that  the 
control  means  operates  in  such  a  manner  that  the 
action  of  the  collecting  blood  into  the  blood  con- 

5  tainer  is  stopped  by  the  blood  collection  stopping 
means  on  condition  that  the  result  of  measurement 
performed  by  the  collected  blood  amount  measur- 
ing  means  indicates  that  the  set  blood  collection 
amount  has  been  reached,  and,  thereafter,  the 

io  blood  container  is  again  vibrated  by  the  vibrating 
means  for  a  certain  time,  the  vibration  being  stop- 
ped  thereafter. 

A  blood  collecting  apparatus  according  to  an 
advantageous  development  is  further  comprising: 

is  input  means  allowing  the  input  therethrough  of  the 
set  amount  of  blood,  and  also  allowing  the  input 
therethrough  of  the  vibration  stoppage  reference 
time. 

In  the  following  the  operation  of  the  blood 
20  collecting  apparatus  according  to  the  invention  is 

described. 
According  to  the  present  invention  blood  can 

be  collected  while  the  blood  container  is  being 
vibrated  by  the  vibrating  means.  At  least  at  the 

25  blood  collection  terminating  stage  immediately  be- 
fore  the  amount  of  collected  blood  reaches  the  set 
blood  collection  amount,  the  vibration  of  the  blood 
container  is  stopped,  and  the  blood  collected  there- 
in  is  measured.  Therefore,  if  the  amount  of  col- 

30  lected  blood  is  measured,  e.g.,  on  the  basis  of 
change  in  the  configuration  (the  thickness,  etc.)  of 
the  blood  container,  it  is  possible  to  avoid  any 
measurement  error  due  to  the  change  in  the  con- 
figuration  of  the  container  resulting  from  the  shak- 

35  ing  of  blood.  If  the  amount  of  collected  blood  is 
measured,  e.g.,  on  the  basis  of  change  in  the 
weight  of  the  blood  container,  it  is  possible  to  avoid 
any  measurement  error  due  to  the  change  in  the 
state  in  which  the  weight  measurement  means  is 

40  loaded.  In  either  case,  it  is  possible  to  accurately 
measure  the  amount  of  collected  blood. 

Also,  according  to  the  present  invention  it  is 
ascertained  that  the  time  required  to  collect  yet-to- 
be-collected  blood  in  the  above-described  vibration 

45  stoppage  condition  is  not  more  than  a  predeter- 
mined  vibration  stoppage  reference  time,  before 
the  collection  of  blood  yet  to  be  collected  is  effec- 
ted.  With  this  arrangement,  therefore,  if  a  certain 
time  with  which  there  is  the  risk  of  blood  coagulat- 

50  ing  due  to  its  inadequate  mixing  with  an  anticoagu- 
lant  within  the  blood  container  has  previously  been 
determined,  and  if  the  vibration  stoppage  reference 
time  has  previously  been  set  at  a  time  shorter  than 
the  determined  time,  it  is  possible  to  positively 

55  prevent  coagulation  of  blood  collected  from  any 
donor,  without  requiring  a  long  stoppage  of  vibra- 
tion  even  in  the  case  of  a  donor  allowing  only  a  low 
blood  collecting  speed. 

3 
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According  to  an  advantageous  embodiment  of 
the  invention  it  is  possible  to  prevent  the  amount  of 
collected  blood  from  reaching  the  set  blood  collec- 
tion  amount  during  vibration,  and  also  allowing  the 
final  measurement  of  the  amount  of  collected  blood 
to  be  invariably  effected  in  the  vibration  stoppage 
condition,  with  accuracy  and  without  involving  any 
excess  or  shortage.  If  the  measurement  interval  of 
the  amount  of  collected  blood  is,  for  instance,  4 
seconds,  and  simultaneously  if  the  vibration  refer- 
ence  stoppage  time  is  set  at  2  seconds  shorter 
than  4  seconds,  this  results  in  that,  when  the  yet- 
to-be-collected  blood  collecting  time  resulting  from 
the  measurement  is  3  seconds  exceeding  2  sec- 
onds,  vibration  is  again  started.  In  this  case,  how- 
ever,  3  seconds  or  the  yet-to-be-collected  blood 
collecting  time  will  be  reached,  that  is,  the  set 
amount  of  blood  to  be  collected  will  be  achieved, 
before  the  completion  of  that  subsequent  vibration 
period.  Accordingly,  when  the  amount  of  collected 
blood  will  be  measured  in  the  next  vibration  stop- 
page  condition,  an  amount  of  collected  blood, 
which  is  more  than  the  set  blood  collection  amount, 
will  be  measured  before  the  termination  of  the 
blood  collecting  action.  In  contrast,  if  the  vibration 
stoppage  reference  time  is  set  at  a  time  not  shorter 
than  the  measurement  interval  of  the  amount  of 
collected  blood  between  the  last  and  the  next  mea- 
surement  time  it  possible  to  avoid  such  inconve- 
nience  as  that  described  above,  i.e.,  the  collection 
of  excessive  amount  of  blood. 

In  the  course  of  blood  collection,  the  blood 
container  can  be  intermittently  vibrated  according 
to  another  embodiment  of  the  invention.  When  a 
midway  measurement  of  the  amount  of  collected 
blood  is  performed  while  the  blood  container  is 
temporarily  stopped  at  a  specific  position  in  its 
vibration  cycle  (e.g.,  the  bottom  dead  center  of  the 
vibration),  it  is  possible  to  effect  an  accurate  mea- 
surement  of  a  midway  amount  of  collected  blood  in 
the  vibration  stoppage  condition  even  though  the 
measurement  is  performed  in  the  course  of  the 
blood  collection. 

According  to  a  further  development  of  the  in- 
vention  after  the  completion  of  the  blood  collection, 
the  blood  and  the  anticoagulant  are  mixed  further, 
thereby  making  it  possible  to  positively  prevent 
coagulation  of  blood. 

Using  the  input  means,  it  is  further  advanta- 
geously  possible  to  input  the  set  amount  of  blood 
to  be  collected  and  the  vibration  stoppage  refer- 
ence  time  at  request. 

In  the  following  the  invention  will  be  further 
described  relating  to  an  embodiment  thereof  and 
with  reference  to  the  accompanying  drawings.  In 
the  drawings: 

Fig.  1  is  a  front  view  showing  a  blood  collecting 
apparatus  in  accordance  with  one  embodiment 

of  the  present  invention;  Fig.  2  is  a  partially 
cutaway  side  view  showing  essential  parts  of  the 
apparatus  shown  in  Fig.  1;  Fig.  3  is  a  plan  view 
of  the  apparatus  shown  in  Fig.  1;  Fig.  4  is  a 

5  partially  cutaway  plan  view  showing  essential 
parts  of  the  apparatus  shown  in  Fig.  1;  Fig.  5  is 
a  view  of  a  vacuum  circuit;  Fig.  6  is  a  control 
block  diagram;  and  Fig.  7  is  a  flowchart  showing 
the  procedure  for  the  measurement  of  collected 

io  blood  amount. 
As  shown  in  Figs.  1  to  4,  a  blood  collecting 

apparatus  10  has  a  display  panel  12  on  the  front 
surface  of  a  housing  11,  and  a  blood  collecting 
vacuum  chamber  13  formed  inside  the  housing  11. 

is  Reference  numeral  14  denotes  a  cover  for  opening 
and  closing  the  blood  collecting  vacuum  chamber 
13;  15,  a  hinge  for  the  cover  14;  and  16,  a  sealing 
rubber  for  sealing  the  blood  collecting  vaccum 
chamber  13.  Reference  numeral  14A  denotes  a 

20  handle  of  the  cover  14.  The  blood  collecting  ap- 
paratus  10  also  has  a  vacuum  pump  17  and  a 
control  device  18  accommodated  within  the  hous- 
ing  1  1  at  lower  positions  thereof. 

The  blood  collecting  vacuum  chamber  13  of 
25  the  blood  collecting  apparatus  10  communicates 

with  a  suction  port  17A  of  the  vacuum  pump  17  so 
as  to  enable  pressure  reduction,  and  the  chamber 
is  provided  with  a  bag  supporting  plate  19  support- 
ing  a  blood  bag  (blood  container)  1  formed  of 

30  polyvinyl  chloride  or  the  like.  The  blood  collecting 
apparatus  10  collects  blood  while  the  blood  collect- 
ing  vacuum  chamber  13  is  in  its  pressure  reduced 
condition,  and  while  a  predetermined  negative 
pressure  is  applied  to  the  blood  bag  1  supported 

35  by  the  bag  supporting  plate  19.  During  this  time, 
the  blood  collecting  apparatus  10  operates  to  swing 
the  bag  supporting  plate  19  intermittently  for 
periods  in  a  predetermined  cycle  so  as  to  agitate 
blood  together  with  an  anticoagulant,  such  as  CPD 

40  solution,  already  charged  in  the  blood  bag  1,  and 
the  apparatus  also  operates  to  measure  the  amount 
of  collected  blood  by  measuring  the  weight  of  the 
blood  bag  1  . 

The  structure  within  the  blood  collecting  ap- 
45  paratus  10  for  swinging  the  above-described  bag 

supporting  plate  19  and  the  structure  for  measuring 
the  weight  of  the  blood  bag  1  within  the  same  are 
as  follows. 

A  base  20  is  provided  on  the  bottom  of  the 
50  blood  collecting  vacuum  chamber  13.  The  base  20 

supports,  through  a  supporting  shaft  21,  a  swing- 
able  frame  22  capable  of  swinging.  A  swinging 
motor  23  is  fixed  to  the  base  20,  and  a  drive  shaft 
24  driven  by  the  swinging  motor  23  is  supported 

55  by  the  base  20.  Reference  numerals  25  and  26 
denote  toothed  pulleys,  while  reference  numeral  27 
denotes  a  toothed  belt.  A  crank  wheel  28  is  fixed  to 
one  end  of  the  drive  shaft  24.  A  link  29  is  con- 

4 
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nected,  at  one  end  thereof,  to  a  position  on  the 
radius  of  rotation  of  the  crank  wheel  28,  the  other 
end  of  the  link  29  being  connected  to  a  link  piece 
30  integral  with  the  swingable  frame  22. 

A  pair  of  weigher  mounting  blocks  31  are  fixed 
to  the  upper  surface  of  the  swingable  frame  22, 
and  a  weigher  (weight  measuring  means)  33  is 
cantilevered  by  a  supporting  plate  32  disposed 
across  the  end  portions  of  these  mounting  blocks 
31.  As  shown  in  Fig.  7,  the  weigher  33  forms  a 
frame-like  body  which  is  substantially  rectangular 
(parallelogram-shaped).  The  weigher  33  is  provided 
with  strain  gauges  34  which  are  attached  to  two 
positions  on  the  upper  surface  of  the  weigher  and 
two  positions  on  the  lower  surface  of  the  same  in 
such  a  manner  as  to  form  a  Wheatstone  bridge 
circuit,  and  which  serve  as  a  weight  sensor.  The 
bag  supporting  plate  19  is  fixed  to  the  tip  portion  of 
the  weigher  33  through  a  weighting  table  35  and  a 
supporting  plate  36.  Reference  numeral  37  denotes 
a  stopper  for  preventing  lateral  vibration  of  the 
weigher  33,  and  reference  numeral  38  denotes  a 
weight  sensor  amplification  unit. 

With  the  above-described  construction,  within 
the  blood  collecting  apparatus  10,  the  operation  of 
the  swinging  motor  23  causes  the  rotation  of  the 
drive  shaft  24  and  the  crank  wheel  28,  whereby  the 
swingable  frame  22  is  swung,  in  turn  causing  the 
swinging  of  the  bag  supporting  plate  19  supported 
by  the  swingable  frame  22  through  the  weigher  33. 
Also  within  the  blood  collecting  apparatus  10,  the 
bag  supporting  plate  19  is  supported  by  the  weigh- 
er  33  cantilevered  by  the  swingable  frame  22 
through  the  mounting  blocks  31  and  the  supporting 
plate  32,  whereby  the  weight  of  the  blood  bag  1  is 
measured  on  the  basis  of  change  in  the  output  of 
the  strain  gauges  34  in  response  to  the  flexural 
deformation  of  the  weigher  33,  so  as  to  measure 
the  amount  of  collected  blood. 

The  blood  collecting  apparatus  10  also  has  the 
following  arrangement.  The  rotational  position  of  a 
detection  cam  39  provided  at  the  second  end  of 
the  drive  shaft  24  is  detected  by  an  optical  sensor 
40,  so  as  to  control  the  driving  of  the  swinging 
motor  23.  This  allows  the  bag  supporting  plate  19 
to  be  temporarily  stopped  at  its  lowermost  descent 
point  (the  bottom  dead  center)  and  be  held  in  its 
state  of  maintaining  a  certain  attitude,  in  which 
condition,  the  weight  of  the  blood  bag  1  is  mea- 
sured  in  the  above  described  manner. 

As  shown  in  Fig.  5,  within  the  blood  collecting 
apparatus  10,  the  suction  port  17A  of  the  vaccum 
pump  17  is  connected  to  the  blood  collecting  vacu- 
um  chamber  13  via  a  vacuum  pipe  41.  A  solenoid 
valve  43  is  provided  at  an  intermediate  portion  of 
the  vacuum  pipe  41,  which  valve  closes  when  an 
evacuation  solenoid  42  is  energized,  whereas  it 
opens  under  weight  when  the  evacuation  solenoid 

42  is  deenergized.  The  blood  collecting  apparatus 
10  performs  the  on/off  control  of  the  vaccum  pump 
17  so  as  to  form  a  certain  negative  pressure  (a 
certain  degree  of  vacuum  )  within  the  blood  collect- 

5  ing  vaccum  chamber  13.  At  the  completion  of 
blood  collection,  the  evacuation  valve  43  is  opened, 
thereby  opening  the  blood  collecting  vacuum 
chamber  13  to  the  atmosphere. 

The  blood  collecting  apparatus  10  further  in- 
io  eludes  a  tube  holder  44  on  a  front-side  upper 

portion  of  the  housing  1  1  which  is  adjacent  to  the 
blood  collecting  vacuum  chamber  13,  so  as  to 
enable  the  pulling  out  a  blood  collecting  tube  2 
communicating  with  the  blood  bag  1  accommo- 

15  dated  in  the  blood  collecting  vacuum  chamber  13. 
The  tube  holder  44  is  provided  with  a  tube  clamp 
(blood  collection  stopping  means)  46  driven  by  a 
tube  clamp  solenoid  45.  The  tube  clamp  46  is 
operable  to  clamp  and  press  on  the  blood  collect- 

20  ing  tube  2  until  the  tube  is  closed  so  as  to  stop  the 
action  of  collecting  blood  into  the  blood  bag  1. 
Reference  numeral  47  denotes  a  clamp  release 
button  for  the  tube  clamp  46,  and  reference  nu- 
meral  48  denotes  a  clamp  button  for  actuating  the 

25  tube  clamp  46  in  emergency. 
The  display  panel  12  of  the  blood  collecting 

apparatus  10  has  a  lamp  49  for  switchingly  display- 
ing  the  collected  blood  amount/vacuum  degree,  a 
collected  blood  amount/vacuum  degree  selection 

30  switch  50,  a  lamp  51  for  switchingly  displaying  400 
ml/200  ml,  a  400  ml/200  ml  selection  switch  52,  a 
stop  switch  53,  a  start  switch  54,  a  lamp  55  for 
displaying  the  bag  in  use,  a  bag-in-use  selection 
switch  56,  and  a  portion  57  for  displaying  the 

35  collected  blood  amount/vacuum  degree.  The  blood 
collecting  apparatus  10  further  includes  a  power 
switch  58  and  a  fuse  holder  59  which  are  at  lower 
portions  on  the  front  surface  of  the  housing  1  1  ,  as 
well  as  a  power  source  connector  60  at  a  lower 

40  portion  on  the  reverse  surface  of  the  housing  1  1  . 
Next,  a  description  will  be  given  of  the  control 

device  18  of  the  blood  collecting  apparatus  10.  As 
shown  in  Fig.  6,  the  control  device  18  mainly 
comprises  a  main  control  circuit  61  ,  a  drive  circuit 

45  62,  and  a  display  circuit  63.  Denoted  by  64  is  a 
power  source  unit. 

The  main  control  circuit  61  has  a  CPU  (central 
processing  unit)  [including  a  memory  into  which  a 
control  program  for  effecting  a  series  of  operations 

50  of  the  apparatus  10  is  written]  65,  a  memory 
(storing  means)  66,  an  input/output  control  section 
67,  an  LED  (light  emitting  diode)  drive  circuit  68,  a 
buzzer  69,  and  a  fail-safe  circuit  70.  Detection 
signals  from  the  above-mentioned  optical  sensor 

55  40  for  detecting  the  swinging  position  of  the  bag 
supporting  plate  19  and  from  a  blood  leakage  sen- 
sor  71  for  detecting  leakage  of  blood  from  the 
blood  bag  1  are  transmitted  to  the  input/output 

5 
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control  section  67. 
The  above-mentioned  memory  66  comprises  a 

non-volatile  memory  such  as  an  EA-ROM  or  EEP- 
ROM,  and  it  allows  the  rewriting  and  the  reading  of 
stored  data,  while  being  capable  of  holding  stored 
data  without  any  application  thereon  of  power 
source  voltage.  The  memory  66  stores  data  such 
as  ©  the  negative  pressure  to  be  generated  in  the 
blood  collecting  vacuum  chamber  13,  ©  the  set 
amount  of  blood  to  be  collected  into  the  blood  bag 
1  ,  ©  the  reference  time  during  which  the  vibration 
of  the  blood  bag  1  is  to  be  stopped  at  the  blood 
collection  terminating  stage,  and  @  the  time  dur- 
ing  which  the  bag  supporting  plate  19  (the  blood 
bag  1)  is  again  swung  after  the  completion  of  the 
blood  collection. 

The  buzzer  69  generates  sounds  in  one  of 
different  sound-generating  manners  in  accordance 
with,  e.g.,  ©  the  completion  of  blood  collection,  ©  
the  occurrence  of  an  error  in  the  negative  pressure 
generated  in  the  blood  collecting  vacuum  chamber 
13,  ©  the  occurrence  of  an  error  in  the  rotation  of 
the  swinging  motor  23,  and  @  the  detection  of 
blood  leakage  by  the  blood  leakage  sensor  71  . 

The  fail-safe  circuit  70  checks  the  occurrence 
of  runaway  of  the  CPU  65,  and,  at  the  time  of 
runaway,  stops  the  apparatus  in  its  safe  condition. 

The  drive  circuit  62  is  connected  to  the  main 
control  circuit  61,  and  it  has  an  A/D  conversion 
circuit  72.  The  weight  sensor  amplification  unit  38, 
to  which  the  above-described  strain  gauges  34  are 
connected,  is  connected  to  the  A/D  conversion 
circuit  72.  A  pressure  sensor  73  provided  in  the 
above-described  vacuum  pipe  41  for  detecting  the 
negative  pressure  within  the  blood  collecting  vacu- 
um  chamber  13  is  connected  to  the  A/D  conversion 
circuit  via  a  pressure  sensor  amplification  circuit 
74. 

With  this  arrangement,  the  CPU  65  of  the  con- 
trol  device  18  calculates  the  weight  of  collected 
blood  on  the  assumption  that  the  output  y  of  the 
strain  gauges  34  is  in  a  certain  relationship  with  the 
measured  weight  w  of  collected  blood,  which  can 
be  expressed  as  the  linear  function  y  =  aw  +  b. 
Also,  on  the  assumption  that  the  output  z  of  the 
pressure  sensor  73  is  in  a  certain  relationship  with 
the  measured  pressure  p,  which  can  be  expressed 
as  the  linear  function  z  =  cp  +  d,  the  CPU  65 
calculates  this  pressure. 

The  drive  circuit  62  also  has  ©  a  solenoid 
drive  circuit  75  for  controlling  the  tube  clamp  sole- 
noid  45,  ©  a  solenoid  drive  circuit  76  for  control- 
ling  the  evacuation  solenoid  42,  ©  a  pump  drive 
circuit  78  for  turning  on/off  a  power  supply  switch 
77  for  the  vacuum  pump  17,  and  @  a  motor  drive 
circuit  80  for  turning  on/off  a  power  supply  switch 
79  for  the  swinging  motor  23. 

The  CPU  65  of  the  control  device  18  receives 
the  detection  output  of  the  pressure  sensor  73  and 
the  set  pressure  within  the  blood  collecting  vacuum 
chamber  13,  which  is  among  data  stored  in  the 

5  memory  66,  and  it  on/off  controls  the  power  supply 
swich  77  for  the  vacuum  pump  17,  as  stated  be- 
fore,  in  such  a  manner  that  detected  pressure 
coincides  with  the  set  pressure.  This  operation 
causes  the  negative  pressure  within  the  blood  col- 

io  lecting  vacuum  chamber  13  to  undergo  fine 
changes  within  a  fixed  range  of  the  set  pressure, 
so  that,  as  a  result,  a  constant  pressure  condition  is 
achieved. 

Next,  a  description  will  be  given  of  the  proce- 
15  dure  for  the  blood  collecting  operation  performed 

by  the  blood  collecting  apparatus  10  (with  refer- 
ence  to  Fig.  7) 

©  The  power  switch  58  is  turned  on. 
(2)  The  amount  of  blood  to  be  collected  is 

20  selected  by  means  of  the  400  ml/200  ml  selec- 
tion  switch  52.  The  result  of  this  selection  is 
displayed  by  the  switchingly  displaying  lamp  51. 
©  The  bag  to  be  used  is  selected  by  means  of 
the  bag-in-use  selection  switch  56.  The  result  of 

25  this  selection  is  displayed  by  the  display  lamp 
55.  The  bag  in  use  may  be  one  of  the  following 
types:  the  single  (S)  type  solely  comprising  the 
main  bag,  and  types  further  comprising  at  least 
one  small  bag,  i.e.,  the  double  (D)  type,  the 

30  triple  (T)  type,  and  the  guadruple  (Q)  type. 
@  A  blood  collecting  needle  provided  at  the  tip 
of  the  blood  collecting  tube  2  is  stuck  into  the 
donor,  and  this  is  followed  by  the  collection  of 
blood  to  a  certain  extent. 

35  ©  The  blood  collecting  bag  1  is  received  in  the 
blood  collecting  vacuum  chamber  13  and  is 
placed  on  the  bag  supporting  plate  19.  The 
blood  collecting  tube  2  is  set  in  the  tube  holder 
44.  The  cover  14  is  shut. 

40  ©  The  start  switch  54  is  turned  on.  The  control 
device  18  controls  the  driving  of  the  vacuum 
pump  17  and  the  swinging  motor  23  in  such  a 
manner  that  blood  is  collected  with  pressure 
reduction  in  the  blood  collecting  vacuum  cham- 

45  ber  13,  while  the  bag  supporting  plate  19  is 
swung.  The  control  device  18  also  operates,  at  a 
midway  stage  of  the  blood  collection,  at  a  timing 
at  which  the  bag  supporting  plate  19  temporarily 
stops  at  its  lowermost  descent  point  to  receive 

50  the  output  of  the  weight  sensor  amplification  unit 
38,  detect  the  measured  amount  of  blood  col- 
lected  in  the  blood  bag  1,  and  calculate  the 
amount  (volume)  of  blood  yet  to  be  collected,  by 
using  the  set  blood  collection  amount,  the  spe- 

55  cific  gravity  of  blood,  and  the  previously-regis- 
tered  weight  of  the  blood  bag  1,  these  data 
being  written  in  the  memory  66,  and  using  the 
following  equation  (1): 

6 
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Yet-to-be-collected  blood  amount  (ml)  =  [set 
blood  collection  amount  (g)  +  previously-regis- 
tered  weight  (g)  -  collected  blood  measured 
amount  (g)]  /specific  gravity  (g/ml)  (1) 

Also  at  the  midway  stage  of  blood  collec- 
tion,  the  control  device  18  calculates  the  blood 
collecting  speed  allowed  by  the  current  donor, 
and  it  also  calculates,  from  the  resultant  blood 
collecting  speed,  the  yet-to-be-collected  blood 
collecting  time  that  corresponds  to  the  above- 
mentioned  yet-to-be-collected  blood  amount. 
©  On  condition  that  the  yet-to-be-collected 

blood  collecting  time  resulting  from  the  above- 
described  calculation  has  become  not  more  than 
the  vibration  stoppage  reference  time  written  in 
the  memory  66,  the  control  device  18  controls 
the  driving  of  the  swinging  motor  23  in  such  a 
manner  that  the  swinging  of  the  bag  supporting 
plate  19  remains  stopped. 

During  the  vibration  stoppage  condition,  the 
control  device  18  calculates,  in  a  manner  similar 
to  that  described  under  item  ©,  the  amount  of 
blood  yet  to  be  collected  during  this  final  stage 
of  blood  collection.  Then,  on  condition  that  this 
yet-to-be-collected  blood  amount  has  reached 
zero,  the  control  devices  causes  the  tube  clamp 
46  to  close  the  blood  collecting  tube  2,  thereby 
stopping  the  action  of  collecting  blood  into  the 
blood  bag  1.  At  this  time,  the  control  device  18 
stops  the  vacuum  pump  17,  and  it  also  opens 
the  evacuation  valve  43  so  as  to  open  the  blood 
collecting  vacuum  chamber  13  to  the  atmo- 
sphere. 
®  After  the  completion  of  the  above-described 
blood  collection,  the  control  device  18  causes  a 
re-driving  of  the  swinging  motor  23  for  a  certain 
time,  so  as  to  again  swing  the  bag  supporting 
plate  19.  Thereafter,  the  buzzer  posts  the  com- 
pletion  of  blood  collection. 
©  The  clamp  release  button  47  is  turned  on, 
the  cover  14  is  opened,  the  blood  collecting 
tube  2  is  removed  from  the  tube  holder  44,  and 
the  blood  collecting  bag  1  is  taken  out  of  the 
blood  collecting  vacuum  chamber  13. 

Next,  the  operation  of  the  above-described  em- 
bodiment  will  be  explained. 

With  the  above-described  embodiment,  blood 
can  be  collected  while  the  blood  collecting  bag  1  is 
being  vibrated  by  the  swinging  motor  23.  Further- 
more,  the  weight  of  blood  collected  therein  is  mea- 
sured  while  the  blood  bag  1  is  temporarily  stopped 
at  a  specific  position  in  its  vibration  cycle.  By  virtue 
of  this  arrangement,  the  amount  of  collected  blood 
is  measured  on  the  basis  of  the  measurement  of 
change  in  the  weight  of  the  blood  bag  1  ,  hence,  is 
measured  at  a  high  level  of  precision.  Furthermore, 

since  the  blood  bag  1  and  the  bag  supporting  plate 
19  are  stopped  at  their  specific  positions  during  the 
measurement  of  weight,  their  state  of  applying  load 
on  the  weigher  33  is  always  the  same,  thereby 

5  ensuring  stable  measurement  of  the  weight  of  col- 
lected  blood.  In  brief,  during  the  collection  of  blood 
in  which  the  blood  bag  1  is  being  vibrated,  the 
level  of  precision  with  which  the  collected  blood 
amount  is  measured  can  be  secured  at  an  im- 

io  proved  level. 
In  the  above-described  embodiment,  it  is  as- 

certained  that  the  time  required  to  collect  yet-to-be- 
collected  blood  in  the  vibration  stoppage  condition 
of  the  blood  bag  1  is  not  more  than  a  predeter- 

15  mined  vibration  stoppage  reference  time,  before 
the  collection  of  blood  yet  to  be  collected  is  effec- 
ted.  Therfore,  with  a  certain  time  with  which  there 
is  the  risk  of  blood  coagulating  due  to  its  inad- 
equate  mixing  with  an  anticoagulant  with  the  blood 

20  bag  1  having  previously  been  determined,  and  with 
the  vibration  reference  time  having  previously  been 
set  at  a  time  shorter  than  the  determined  time,  it  is 
possible  to  positively  prevent  coagulation  of  blood 
collected  from  any  donor,  without  requiring  a  long 

25  stoppage  of  vibration  even  in  the  case  of  a  donor 
allowing  only  a  low  blood-collecting  speed. 

In  the  above-described  embodiment,  with  the 
vibration  stoppage  reference  time  being  set  at  a 
time  not  shorter  than  the  total  of  the  measurement 

30  interval  of  the  amount  of  collected  blood  and  a 
certain  additional  time,  it  is  possible  to  prevent  the 
amount  of  collected  blood  from  reaching  the  set 
blood  collection  amount  during  vibration,  while  al- 
lowing  the  final  measurement  of  the  amount  of 

35  collected  blood  to  be  invariably  effected  in  the 
vibration  stoppage  condition,  with  accuracy  and 
without  involving  any  excess  or  shortage.  The 
above  measurement  interval  of  the  amount  of  col- 
lected  blood  means  the  interval  between  the  last 

40  measurement  time  of  the  same  and  the  next  mea- 
surement  time  of  the  same.  This  advantage  will  be 
explained  in  detail.  If  one  vibration  period  is,  for 
instance,  4  seconds,  and  simultaneously  if  the  vi- 
bration  stoppage  reference  time  is  set  at  2  seconds 

45  shorter  than  4  seconds,  this  results  in  that,  when 
the  yet-to-be-collected  blood  collecting  time  result- 
ing  from  the  midway  measurement  is  3  seconds 
exceeding  2  seconds,  vibration  is  again  started.  In 
this  case,  however,  3  seconds  or  the  yet-to-be- 

50  collected  blood  collecting  time  will  be  reached,  that 
is,  the  set  amount  of  blood  to  be  collected  will  be 
achieved,  before  the  completion  of  that  subsequent 
vibration  period.  Accordingly,  when  the  amount  of 
collected  blood  will  be  measured  in  the  next  vibra- 

55  tion  stoppage  condition,  an  amount  of  collected 
blood,  which  is  more  than  the  amount  that  should 
be  measured  by  the  control  device  18,  before  the 
termination  of  the  blood  collecting  action.  In  con- 
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trast,  if  the  vibration  stoppage  reference  time  is  set 
at  6  seconds  which  is  the  total  of  4  seconds,  the 
above-described  one  vibration  period,  and  a  certain 
additional  time,  this  makes  it  possible  to  avoid  such 
inconvenience  as  that  described  above,  i.e.,  the 
collection  of  excessive  amount  of  blood. 

With  the  above-described  embodiment,  after 
the  completion  of  the  collection  of  the  set  amount 
of  blood,  the  swinging  motor  23  is  driven  so  as  to 
again  swing  the  bag  supporting  plate  19,  whereby 
the  blood  and  the  anticoagulant  are  mixed  further. 
This  makes  it  possible  to  positively  prevent  coagu- 
lation  of  blood. 

With  the  above-described  embodiment,  using 
the  memory  66  and  the  input/output  cotrol  section 
67,  it  is  possible  to  input  the  desired  set  amount  of 
blood  to  be  collected  and  the  desired  vibration 
stoppage  reference  time. 

In  carrying  out  the  present  invention,  the  vibrat- 
ing  means  used  may  be  the  means  that  continu- 
ously  vibrates  the  blood  container  in  the  course  of 
blood  collection. 

Also  in  carrying  out  the  present  invention,  the 
collected  blood  amount  measuring  means  used 
may  be  the  means  that  does  not  measure  the 
amount  of  collected  blood  on  the  basis  of  the 
weight  of  the  blood  container,  but  measures  the 
same  by  measuring  the  change  in  the  configuration 
(thickness,  etc.)  of  the  blood  container  which  oc- 
curs  as  blood  collection  proceeds. 

Also  in  earring  out  the  present  invention,  the 
vibration  stoppage  reference  time  may  be  set  at  a 
time  not  shorter  than  the  measurement  interval  of 
the  amount  of  collected  blood  between  the  last 
measurement  time  of  the  same  and  the  next  mea- 
surement  time  of  the  same. 

As  has  been  described  above,  according  to  the 
present  invention,  it  is  possible  to  accurately  mea- 
sure  the  amount  of  blood  collected  into  the  blood 
container,  while  making  it  possible  to  positively 
prevent  coagulation  of  collected  blood. 

Claims 

1.  A  blood  collecting  apparatus  (10)  for  collecting 
blood  into  a  blood  container  (1),  said  blood 
collecting  apparatus  comprising:  blood  collect- 
ing  means  (2);  blood  collection  stopping 
means;  vibrating  means  (22,  23)  for  vibrating 
said  blood  container;  collected  blood  amount 
measuring  means  (33)  for  measuring  the 
amount  of  blood  collected  in  said  blood  con- 
tainer;  and  control  means  (18);  and  means  to 
cause  blood  collection  stopping  means  to  stop 
the  action  of  collecting  blood  into  said  blood 
container  (1)  on  condition  that  the  result  of 
measurement  performed  in  the  stoppage  con- 
dition  by  said  collected  blood  amount  measur- 

ing  means  has  reached  the  set  blood  collection 
amount,  characterized  in  that  said  control 
means  (18)  are  operable  to  start  the  action  of 
collecting  blood  into  said  blood  container  while 

5  said  blood  container  is  being  continuously  or 
intermittently  vibrated  by  said  vibrating  means, 
to  receive  the  result  of  measurement  per- 
formed  by  said  collected  blood  amount  mea- 
suring  means  (33)  and  the  data  of  a  set 

io  amount  of  blood  to  be  collected  into  said  blood 
container  (1),  and  also  to  cause  a  vibration 
stoppage  reference  time  during  which  the  vi- 
bration  of  said  blood  container  (1)  is  stopped 
at  a  blood  collection  terminating  stage  so  as  to 

is  calculate,  at  a  midway  stage  of  the  blood  col- 
lection,  the  amount  of  blood  yet  to  be  collected 
and  the  blood  collecting  speed  allowed  by  the 
current  donor,  to  calculate,  on  the  basis  of  the 
calculated  blood  collecting  speed,  the  yet-to- 

20  be-collected  blood  collecting  time  that  corre- 
sponds  to  the  amount  of  blood  yet  to  be  col- 
lected,  to  maintain  the  stoppage  of  the  vibra- 
tion  of  said  blood  container  (1)  by  said  vibrat- 
ing  means  (22,  23)  on  condition  that  the  yet-to- 

25  be-collected  blood  collecting  time  is  not  more 
than  the  vibration  stoppage  reference  time,  and 
to  cause  aforesaid  stopping  of  blood  collection 
after  reaching  the  set  blood  collection  amount. 

30  2.  A  blood  collecting  apparatus  (10)  according  to 
claim  1,  wherein  said  control  means  (18)  op- 
erates  in  such  a  manner  that  the  vibration 
stoppage  reference  time  has  been  set  at  a 
time  not  shorter  than  the  measurement  interval 

35  of  the  amount  of  collected  blood  between  the 
last  measurement  time  of  the  same  and  the 
next  measurement  time  of  the  same. 

3.  A  blood  collecting  apparatus  (10)  according  to 
40  claim  2,  wherein  said  control  means  (18)  op- 

erates  in  such  a  manner  that  the  vibration 
stoppage  reference  time  has  been  set  at  a 
time  not  shorter  than  the  total  of  the  measure- 
ment  interval  of  the  amount  of  collected  blood 

45  and  a  predetermined  additional  time. 

4.  A  blood  collecting  apparatus  (10)  according  to 
claim  1,  2,  or  3,  wherein  said  control  means 
(18)  operates  in  such  a  manner  that  blood  is 

50  collected  into  said  blood  container  (1)  while 
said  blood  container  is  being  intermittently 
vibrated  by  said  vibrating  means  (22,  23)  for 
periods  in  a  predetermined  cycle,  and  also 
operates  in  such  a  manner  that  a  midway 

55  measurement  of  the  amount  of  collected  blood 
is  performed  while  said  blood  container  (1)  is 
temporarily  stopped  at  a  specific  position  in  its 
vibration  cycle. 

8 
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5.  A  blood  collecting  apparatus  (10)  according  to 
claim  1  ,  2,  3  or  4,  wherein  said  control  means 
(18)  operates  in  such  a  manner  that  the  action 
of  said  collecting  blood  into  said  blood  con- 
tainer  (1)  is  stopped  by  said  blood  collection 
stopping  means  (46)  on  condition  that  the  re- 
sult  of  measurement  performed  by  said  col- 
lected  blood  amount  measuring  means  (33) 
indicates  that  the  set  blood  collection  amount 
has  been  reached,  and,  thereafter,  said  blood 
container  (1)  is  again  vibrated  by  said  vibrating 
means  (22,  23)  for  a  certain  time,  the  vibration 
being  stopped  thereafter. 

6.  A  blood  collecting  apparatus  (40)  according  to 
claim  1,  2,  3,  4  or  5  further  comprising:  input 
means  (2)  allowing  the  input  therethrough  of 
the  set  amount  of  blood,  and  also  allowing  the 
input  therethrough  of  the  vibration  stoppage 
reference  time. 

Patentanspruche 

1.  Blutsammelgerat  (10)  zum  Sammeln  von  Blut 
in  einem  Blutbehalter  (1),  wobei  das  Blutsam- 
melgerat  umfaBt:  eine  Blutsammeleinheit  (2); 
eine  Blutsammelstopeinheit;  eine  Schwinge- 
reinheit  (22,  23)  zum  Schwingenlassen  des 
Blutbehalters;  eine  Blutsammelmengen-Mel3- 
einheit  (33)  zum  Messen  oder  Bestimmen  der 
Menge  des  im  Blutbehalter  gesammelten 
Bluts;  und  eine  Steuereinheit  (18)  sowie  eine 
Einheit,  urn  die  Blutsammelstopeinheit  den 
Vorgang  des  Blutsammelns  im  Blutbehalter  (1) 
unter  der  Bedingung  beenden  zu  lassen,  dal3 
das  Ergebnis  der  im  Stopzustand  durch  die 
Blutsammelmengen-MeBeinheit  durchgefuhrten 
Messung  die  vorgegebene  oder  Soll-Blutsam- 
melmenge  erreicht  hat;  dadurch  gekennzeich- 
net,  dal3  die  Steuereinheit  (18)  betreibbar  ist 
zum  Starten  des  Vorgangs  des  Blutsammelns 
im  Blutbehalter,  wahrend  dieser  durch  die 
Schwingereinheit  kontinuierlich  oder  intermittie- 
rend  in  Schwingung  versetzt  wird,  zum  Abneh- 
men  des  Ergebnisses  der  durch  die 
Blutsammelmengen-MeBeinheit  (33)  durchge- 
fuhrten  Messung  und  der  Daten  fur  eine  Soll- 
menge  an  im  Blutbehalter  (1)  zu  sammelndem 
Blut  und  auch  zum  Herbeifuhren  bzw.  Bestim- 
men  einer  Schwingungsstop-Bezugszeit,  wah- 
rend  welcher  die  Schwingung  des  Blutbehal- 
ters  (1)  in  einer  Blutsammel-Endstufe  oder  - 
phase  beendet  ist  oder  wird,  urn  damit  in  einer 
Zwischenphase  des  Blutsammelvorgangs  die 
noch  zu  sammelnde  Blutmenge  und  die  vom 
jeweiligen  Spender  zugelassene  Blutsammel- 
geschwindigkeit  zu  berechnen,  urn  auf  der 
Grundlage  der  berechneten  Blutsammelge- 

schwindigkeit  die  noch  verfugbare  Blutsammel- 
zeit  (d.h.  Zeit  fur  noch  zu  sammelndes  Blut)  zu 
berechnen,  welche  der  noch  zu  sammelnden 
Blutmenge  entspricht,  urn  die  Beendigung  der 

5  Schwingung  des  Blutbehalters  (1)  durch  die 
Schwingereinheit  (22,  23)  unter  der  Vorausset- 
zung  aufrechtzuerhalten,  dal3  die  noch  verfug- 
bare  Blutsammelzeit  nicht  langer  ist  als  die 
Schwingungsstop-Bezugszeit,  und  urn  die  ge- 

io  nannte  Beendigung  des  Blutsammelvorgangs 
nach  Erreichen  der  Soll-Blutsammelmenge 
herbeizufuhren. 

2.  Blutsammelgerat  (10)  nach  Anspruch  1,  wobei 
is  die  Steuereinheit  (18)  in  der  Weise  arbeitet, 

dal3  die  Schwingungsstop-Bezugszeit  auf  eine 
Zeit(spanne)  gesetzt  worden  ist,  die  nicht  kur- 
zer  ist  als  das  MeBintervall  fur  die  Menge  des 
gesammelten  Bluts  zwischen  dem  letzten  Mel3- 

20  zeitpunkt  derselben  (der  Menge)  und  dem 
nachsten  MeBzeitpunkt  derselben. 

3.  Blutsammelgerat  (10)  nach  Anspruch  2,  wobei 
die  Steuereinheit  (18)  in  der  Weise  arbeitet, 

25  dal3  die  Schwingungsstop-Bezugszeit  auf  eine 
Zeit(spanne)  gesetzt  worden  ist,  die  nicht  kur- 
zer  ist  als  die  Summe  aus  dem  MeBintervall 
fur  die  Menge  an  gesammeltem  Blut  und  einer 
vorbestimmtem  zusatzlichen  Zeit. 

30 
4.  Blutsammelgerat  (10)  nach  Anspruch  1,  2  oder 

3,  wobei  die  Steuereinheit  (18)  in  der  Weise 
arbeitet,  dal3  das  Blut  im  Blutbehalter  (1)  ge- 
sammelt  wird,  wahrend  dieser  durch  die 

35  Schwingereinheit  (22,  23)  intermittierend  fur 
Perioden  in  einem  vorbestimmten  Zyklus  in 
Schwingung  gesetzt  wird,  und  auch  in  der 
Weise  arbeitet,  dal3  eine  Zwischenmessung 
der  gesammelten  Blutmenge  durchgefuhrt 

40  wird,  wahrend  der  Blutbehalter  (1)  voruberge- 
hend  in  einer  spezifischen  Stellung  in  seinem 
Schwingungszyklus  angehalten  ist. 

5.  Blutsammelgerat  (10)  nach  Anspruch  1,  2,  3 
45  oder  4,  wobei  die  Steuereinheit  (18)  in  der 

Weise  arbeitet,  dal3  der  Vorgang  des  Sam- 
melns  von  Blut  im  Blutbehalter  (1)  durch  die 
Blutsammelstopeinheit  (46)  unter  der  Bedin- 
gung  beendet  wird,  dal3  das  Ergebnis  der 

50  durch  die  Blutsammelmengen-MeBeinheit  (33) 
durchgefuhrten  Messung  anzeigt,  dal3  die  Soll- 
Blutsammelmenge  erreicht  worden  ist,  und  da- 
nach  der  Blutbehalter  (1)  durch  die  Schwinge- 
reinheit  (22,  23)  erneut  fur  eine  vorbestimmte 

55  Zeit  in  Schwingung  gesetzt  und  die  Schwin- 
gung  anschlieBend  beendet  wird. 

9 
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6.  Blutsammelgerat  (10)  nach  Anspruch  1,  2,  3,  4 
oder  5,  ferner  umfassend:  eine  Eingabeeinheit 
(2),  durch  welche  die  Eingabe  der  vorgegebe- 
nen  oder  Soll-Blutmenge  und  auch  die  Einga- 
be  der  Schwingungsstop-Bezugszeit  moglich 
ist. 

Revendicatlons 

1.  Appareil  (10)  de  prelevement  de  sang  pour 
recueillir  le  sang  dans  un  recipient  (1)  a  sang, 
ledit  appareil  de  prelevement  de  sang  compre- 
nant  :  des  moyens  (2)  de  prelevement  de  sang 
;  des  moyens  d'arret  de  prelevement  de  sang  ; 
des  moyens  vibrateurs  (22,  23)  pour  faire  vi- 
brer  le  recipient  a  sang  ;  des  moyens  (33)  de 
mesure  de  quantite  de  sang  recueilli  pour  me- 
surer  la  quantite  de  sang  recueilli  dans  le 
recipient  a  sang  ;  des  moyens  de  commande 
(18)  ;  et  des  moyens  pour  amener  les  moyens 
d'arret  de  prelevement  de  sang  a  arreter  Tac- 
tion  par  laquelle  le  sang  est  recueilli  dans  le 
recipient  (1)  a  sang  a  condition  que  le  resultat 
de  la  mesure  effectuee  dans  I'etat  d'arret  par 
lesdits  moyens  de  mesure  de  quantite  de  sang 
recueilli  ait  atteint  la  quantite  fixee  de  sang  a 
recueillir,  caracterise  en  ce  que  les  moyens  de 
commande  (18)  peuvent  etre  actionnes  de  ma- 
niere  a  mettre  en  route  Taction  d'introduction 
de  sang  dans  le  recipient  a  sang  pendant  que 
le  recipient  a  sang  est  soumis  de  fagon  conti- 
nue  ou  intermittente  a  des  vibrations  par  les 
moyens  vibrateurs,  a  recevoir  le  resultat  de  la 
mesure  effectuee  par  lesdits  moyens  (33)  de 
mesure  de  quantite  de  sang  recueilli  et  les 
donnees  representant  une  quantite  fixee  de 
sang  a  recueillir  dans  le  recipient  (1)  a  sang,  et 
egalement  a  faire  en  sorte  qu'un  temps  de 
reference  d'arret  de  vibration  durant  lequel  les 
vibrations  du  recipient  (1)  sont  arrestees  a  un 
stade  de  fin  de  prelevement  de  sang  de  ma- 
niere  a  calculer,  a  un  stade  intermediaire  du 
prelevement  de  sang,  la  quantite  de  sang  de- 
vant  encore  etre  recueilli  et  la  vitesse  de  prele- 
vement  de  sang  permise  par  le  donneur  habi- 
tuel,  a  calculer,  sur  la  base  de  la  vitesse  de 
prelevement  de  sang  calculee,  le  temps  de 
prelevement  de  sang  encore  a  recueillir  qui 
correspond  a  la  quantite  de  sang  encore  a 
recueillir,  a  maintenir  Tarret  des  vibrations  aux- 
quelles  le  recipient  (1)  a  sang  est  soumis  par 
les  moyens  de  vibrations  (22,  23)  a  condition 
que  le  temps  de  prelevement  de  sang  encore 
a  recueillir  ne  soit  pas  superieur  au  temps  de 
reference  d'arret  de  vibration,  et  a  provoquer 
Tarret  precite  du  prelevement  de  sang  apres 
que  la  quantite  fixee  de  sang  a  recueillir  a  ete 
atteinte. 

2.  Appareil  (10)  de  prelevement  de  sang  selon  la 
revendication  1,  dans  lequel  les  moyens  de 
commande  (18)  fonctionnent  de  maniere  que 
le  temps  de  reference  d'arret  de  vibration  a  ete 

5  fixe  a  une  valeur  qui  n'est  pas  inferieure  a 
Tintervalle  de  temps  de  mesure  de  la  quantite 
de  sang  recueilli  entre  le  dernier  temps  de 
mesure  de  celle-ci  et  le  temps  de  mesure 
suivant  de  celle-ci. 

10 
3.  Appareil  (10)  de  prelevement  de  sang  selon  la 

revendication  2,  dans  lequel  les  moyens  de 
commande  (18)  fonctionnent  de  maniere  que 
le  temps  de  reference  d'arret  de  vibration  a  ete 

is  fixe  a  une  valeur  qui  n'est  pas  inferieure  au 
total  de  Tintervalle  de  mesure  de  la  quantite  de 
sang  recueilli  et  un  temps  supplementaire  pre- 
determine. 

20  4.  Appareil  (10)  de  prelevement  de  sang  selon  la 
revendication  1,  2  ou  3,  dans  lequel  les 
moyens  de  commande  (18)  fonctionnent  de 
maniere  que  le  sang  soit  recueilli  dans  le  reci- 
pient  (1)  a  sang  tandis  que  ce  recipient  a  sang 

25  est  soumis  de  fagon  intermittente  a  des  vibra- 
tions  par  les  moyens  vibrateurs  (22,  23)  pen- 
dant  des  periodes  au  cours  d'un  cycle  prede- 
termine,  et  fonctionne  egalement  d'une  manie- 
re  telle  qu'une  mesure  intermediaire  de  la 

30  quantite  de  sang  recueilli  soit  effectuee  pen- 
dant  que  le  recipient  (1)  a  sang  est  arrete 
momentanement  dans  une  position  specifique 
au  cours  de  son  cycle  de  vibration. 

35  5.  Appareil  (10)  de  prelevement  de  sang  selon  la 
revendication  1,  2,  3  ou  4,  dans  lequel  les 
moyens  de  commande  (18)  fonctionnent  de 
maniere  que  Taction  par  laquelle  le  sang  re- 
cueilli  est  introduit  dans  le  recipient  (1)  soit 

40  arretee  par  lesdits  moyens  (48)  d'arret  de  pre- 
levement  de  sang  a  condition  que  le  resultat 
de  la  mesure  effectuee  par  les  moyens  (33)  de 
mesure  de  quantite  de  sang  recueilli  indique 
que  la  quantite  fixee  de  sang  a  recueillir  a  ete 

45  atteinte  et,  ensuite,  le  recipient  (1)  a  sang  est 
de  nouveau  soumis  a  des  vibrations  par  les 
moyens  vibrateurs  (22,  23)  pendant  un  certain 
temps,  les  vibrations  etant  arrestees  ensuite. 

50  6.  Appareil  (10)  de  prelevement  de  sang  selon  la 
revendication  1,  2,  3,  4  ou  5,  comprenant  en 
outre  :  des  moyens  d'entree  (2)  permettant 
Tentree  a  travers  ces  moyens  de  la  quantite 
fixee  de  sang  et  permettant  aussi  Tentree  a 

55  travers  ces  moyens  du  temps  de  reference 
d'arret  de  vibrations. 

10 
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