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(S)  Liquid  feed  apparatus. 
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©  In  a  liquid  feed  apparatus  in  which  one  load 
cell  (4)  is  provided  as  a  weighing  means  for  the 
weight  of  a  plurality  of  storage  tanks  (1,  2,  3), 
and  pipes  (5a,  5b,  5c)  inserted  into  the  storage 
tanks  are  connected  to  one  liquid  feed  nozzle 
(10)  via  change-over  valves  (6a,  6b)  as  well  as  a 
common  pipe  (5)  provided  with  a  normal- 
ly/reversely  rotatable  pump  (8),  the  change-over 
valves  being  constituted  so  as  to  be  changed  by 
a  signal  from  a  liquid  kind  selection  switch  (14a, 
14b  or  14c),  a  control  device  (13)  is  provided  by 
which  after  the  amount  of  the  liquid  with  which 
the  common  pipe  (5)  is  filled  at  the  time  of  liquid 
feed  by  the  normal  rotation  of  the  normal- 
ly/reversely  rotatable  pump  (8)  is  measured,  the 
amount  of  the  subsequently  fed  liquid  is  dis- 
played  as  the  amount  of  the  fed  liquid,  and  the 
liquid  in  the  common  pipe  (5)  is  returned  to  the 
storage  tank  (1  ,  2  or  3)  by  reversely  rotating  the 
normally/reversely  rotatable  pump  (8)  after  the 
end  of  the  liquid  feed. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  concernes  a  liquid  feed  ap- 
paratus  for  feeding  liquids,  for  example,  different 
kinds  of  fuel  oils  such  as  gasoline  and  light  oil,  and  dif- 
ferent  kinds  of  engine  oils. 

There  has  been  a  liquid  feed  apparatus  capable 
of  feeding  plural  kinds  of  liquids  only  by  this  one  ap- 
paratus,  and  in  addition,  one  liquid  feed  nozzle  and  a 
part  of  a  liquid  feed  pipe  in  a  pump  device  have  also 
been  used  in  common  to  feed  the  plural  kinds  of  liq- 
uids.  In  such  a  liquid  feed  apparatus,  change-over 
valves  are  provided  in  the  common  pipe,  and  these 
change-over  valves  are  actuated  to  communicate  one 
of  storage  tanks  of  the  selected  kind  of  liquid  with  the 
common  pipe  by  a  selection  signal  from  a  liquid  kind 
selection  switch,  whereby  a  feed  channel  is  formed 
between  the  tank  and  the  liquid  feed  pipe. 

Then,  the  pump  is  normally  rotated  and  a  nozzle 
valve  is  opened  to  feed  the  desired  kind  of  liquid  from 
the  tank  containing  the  same  through  the  pipe  and 
the  liquid  feed  nozzle  to,  for  example,  a  fuel  tank  of  a 
car  in  the  case  that  the  liquid  is  a  fuel  oil.  Afterward, 
the  liquid  feed  nozzle  is  closed  and  the  pump  is  then 
stopped  to  bring  the  liquid  feed  to  an  end. 

At  the  end  of  liquid  feed,  a  part  of  a  fed  liquid  re- 
mains  in  the  pump  and  the  common  pipe.  In  conse- 
quence,  when  another  kind  of  liquid  is  next  fed,  the 
last  liquid  left  in  the  common  pipe  by  the  last  liquid 
feed  is  mixed  with  the  fed  liquid  at  the  time  of  the  next 
liquid  feed  to  inconveniently  form  a  mixed  liquid. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  therefore  to 
provide  a  liquid  feed  apparatus  which  can  securely 
prevent  liquids  from  mixing  and  which  does  not  cause 
any  error  of  a  liquid  feed  amount,  in  the  case  that  a 
liquid  feed  nozzle,  a  pump,  pipes  and  the  like  are  used 
in  common  to  feed  the  plural  kinds  of  liquids. 

In  order  to  achieve  the  above-mentioned  object, 
the  gist  of  the  present  invention  resides  in  an  liquid 
feed  apparatus  which  comprises  a  plurality  of  liquid 
storage  tanks,  weighing  means  for  measuring  the 
weight  of  the  plurality  of  liquid  storage  tanks,  a  com- 
mon  pipe  connected  to  pipes  inserted  into  the  respec- 
tive  liquid  storage  tanks  with  the  interposition  of 
change-over  valves,  a  reversible  pump  provided  in 
the  common  pipe,  a  liquid  feed  nozzle  connected  to 
the  common  pipe  via  a  hose,  a  control  panel  having 
a  liquid  feed  amount  display,  an  oil  kind  selection 
switch,  a  liquid  feed  switch  and  a  stop  switch,  valve 
control  means  for  receiving  a  signal  from  the  oil  kind 
selection  switch  to  change  the  change-over  valves  so 
that  the  common  pipe  may  be  connected  to  the  liquid 
storage  tank  of  the  selected  liquid  kind,  liquid  feed 
control  means  for  receiving  a  signal  from  the  liquid 
feed  switch  to  normally  rotate  the  reversible  pump, 

and  receiving  a  signal  from  the  stop  switch  to  reverse- 
ly  rotate  the  reversible  pump  and  to  thereby  return  the 
liquid  in  the  common  pipe  to  the  liquid  storage  tank, 
and  a  liquid  feed  display  control  means  for  setting  the 

5  liquid  feed  amount  to  zero  when  detecting  a  predeter- 
mined  amount  of  pumped  liquid  from  one  of  the  tanks 
determined  by  monitoring  the  change  of  the  weight  of 
the  tanks  measured  by  the  weighing  means  after  the 
reception  of  the  signal  from  the  liquid  feed  switch,  and 

10  outputting  the  subsequent  feed  amount  correspond- 
ing  to  further  change  of  the  weight  of  the  tanks  as  a 
liquid  feed  amount  display  signal  to  the  liquid  feed 
amount  display  to  fix  the  liquid  feed  amount  display 
signal  on  reception  of  a  signal  from  the  stop  switch. 

15  According  to  the  present  invention,  a  liquid  can 
be  returned  to  a  tank  at  the  time  of  the  end  of  liquid 
feed  to  empty  a  common  pipe,  and  therefore  the  last 
fed  liquid  is  not  mixed  with  another  kind  of  liquid  at  the 
next  liquid  feed.  Furthermore,  since  the  amount  of 

20  the  liquid  with  which  the  common  pipe  is  filled  is  not 
displayed  as  a  liquid  feed  amount  at  the  beginning  of 
the  liquid  feed,  any  error  of  the  liquid  feed  amount  is 
not  caused  to  prevent  giving  trouble  to  a  customer. 

Preferably,  a  vacuum  breaker  is  provided  in  front 
25  of  the  liquid  feed  nozzle,  and  therefore  even  if  the  liq- 

uid  feed  nozzle  having  a  manual  valve  is  used,  the  liq- 
uid  can  be  returned  by  the  utilization  of  the  vacuum 
breaker  to  securely  empty  the  common  pipe. 

Preferably,  the  common  pipe  is  connected  to  the 
30  liquid  feed  nozzle  via  a  hose,  so  that  a  liquid  feed  op- 

eration  is  easy. 
The  common  pipe  is  provided  with  an  atmos- 

phere  release  valve  and  a  plurality  of  switching 
valves,  and  the  respective  switching  valves,  are  con- 

35  nected  to  one  liquid  feed  nozzle  via  hoses,  so  that  the 
liquid  feed  is  carried  out  after  the  common  pipe  is  fil- 
led  with  the  liquid,  and  hence  air  is  not  jetted  out  from 
the  liquid  feed  nozzle  any  more. 

As  described  above,  according  to  a  liquid  feed  ap- 
40  paratus  of  the  present  invention,  a  liquid  feed  nozzle, 

a  pump,  pipes  and  the  like  are  used  in  common  to 
feed  a  plurality  of  kinds  of  liquids,  and  after  the  feed 
of  the  selected  liquid,  this  liquid  remaining  in  the  pipe 
can  be  returned  to  a  tank  to  empty  the  pipe.  Therefor 

45  the  mixing  of  the  liquids  can  be  securely  prevented. 
In  addition,  the  amount  of  the  liquid  with  which  the 
pipe  is  filled  is  not  displayed  as  the  amount  of  the  fed 
liquid  at  the  time  of  the  start  of  the  liquid  feed,  and 
thus  any  error  of  the  liquid  amount  is  not  caused,  so 

so  t  hat  it  does  not  occu  r  t  hat  t  he  actual  amou  nt  of  t  he  fed 
liquid  is  less  than  the  displyed  amount  of  the  liquid. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

55  Further  features  of  the  invention  appear  in  the 
following  description  of  exemplary  embodiments  tak- 
en  in  connection  with  the  drawings.  The  drawings 
show: 
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Fig.  1  is  a  diagrammatic  view  illustrating  a  first 
embodiment  of  a  liquid  feed  apparatus  of  the  present 
invention. 

Fig.  2  is  a  flow  chart  illustrating  the  operation  of 
the  liquid  feed  apparatus  of  the  first  embodiment. 

Fig.  3  is  a  diagrammatic  view  illustrating  a  second 
embodiment  of  the  liquid  feed  apparatus  of  the  pres- 
ent  invention. 

Fig.  4  is  a  flow  chart  illustrating  the  operation  of 
the  liquid  feed  apparatus  of  the  second  embodiment. 

Fig.  5  is  a  diagrammatic  view  illustrating  a  third 
embodiment  of  a  liquid  feed  apparatus  of  the  present 
invention  which  is  applicable  also  to  an  engine  oil  ex- 
changing  apparatus. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Fig.  1  is  a  diagrammatic  view  illustrating  an  em- 
bodiment  of  a  liquid  feed  apparatus  of  the  present  in- 
vention.  In  this  drawing,  reference  numerals  1,  2  and 
3  are  liquid  storage  tanks  for  storing  different  kinds  of 
liquids,  and  examples  of  the  different  kinds  of  liquids 
include,  for  example,  fuels  for  automobiles,  such  as 
high-octane  gasoline,  regular  gasoline  and  light  oil, 
and  various  kinds  of  engine  oils.  These  storage  tanks 
1  ,  2  and  3  containing  different  kinds  of  liquids  A,  B  and 
C  are  put  on  a  load  cell  4  as  one  weighing  means.  The 
load  cell  4  is  situated  on  a  base  member  B. 

The  lower  ends  of  pipes  5a,  5b  and  5c  are  opened 
in  the  storage  tanks  1  ,  2  and  3.  Futhermore,  the  pipe 
5a  is  connected  to  a  common  pipe  5  via  change-over 
valves  6a  and  6b,  and  the  pipe  5b  is  connected  to  the 
common  pipe  5  via  the  change-over  valves  6a  and  6b, 
and  the  pipe  5c  is  connected  to  the  common  pipe  5 
via  the  change-over  valve  6b. 

In  the  common  pipe  5,  a  normally/reversely  rotat- 
able  pump  8  which  can  be  driven  by  a  motor  7  is  pro- 
vided,  and  a  liquid  feed  nozzle  10  is  connected  to  the 
common  pipe  5  via  a  hose  22.  In  the  drawing,  refer- 
ence  numeral  9  is  a  relief  valve  disposed  to  the  pump 
8,  and  numeral  11  is  a  vacuum  breaker  disposed  in 
the  vicinity  of  the  liquid  feed  nozzle  10.  This  vacuum 
breaker  functions  as  an  inlet  of  an  air  flow  when  the 
liquid  in  the  common  pipe  5  is  returned  to  the  tank. 

The  tanks,  1  ,  2  and  3,  the  pipes  5,  5a,  5b  and  5c, 
the  pump  8  and  the  like  are  accommodated  in  a  case 
(not  shown),  and  a  control  panel  23  provided  with  a 
display  12  for  displaying  a  liquid  feed  amount,  liquid 
kind  selection  switches  14a,  14b  and  14c,  a  liquid  feed 
switch  15  and  a  stop  switch  16  is  attached  to  the  front 
surface  of  the  case. 

In  the  case,  a  control  device  13  using  a  micro- 
computer  or  the  like  is  disposed,  and  the  load  cell  4, 
the  liquid  kind  selection  switches  14a,  14b  and  14c, 
the  liquid  feed  switch  15  and  the  stop  switch  16  are 
connected  to  the  input  side  of  the  control  device  13. 
Furthermore,  the  change-over  valves  6a,  6b,  the  mo- 

tor  7  and  the  display  12  are  connected  to  the  output 
side  of  the  control  device  13. 

The  control  device  13  is  provided  with  a  valve 
control  means  13a,  a  liquid  feed  control  means  13b 

5  and  a  liquid  feed  amount  display  control  means  13c. 
The  valve  control  means  13a  receives  a  signal  from 
the  liquid  kind  selection  switch  14a,  14b  or  14c  to 
change  the  change-over  valves  6a  and  6b  so  that  the 
common  pipe  5  may  be  connected  to  the  liquid  stor- 

10  age  tank  1,  2  or  3  of  the  selected  liquid,  and  returns 
the  change-over  valves  6a  and  6b  to  an  original  state, 
after  the  liquid  feed  has  been  completed  and  the  liq- 
uid  in  the  common  pipe  5  has  been  returned  to  the 
storage  tank. 

15  The  liquid  feed  control  means  13b  receives  a  sig- 
nal  from  the  liquid  feed  switch  15  to  normally  rotate 
the  driving  motor  7  for  the  reversible  pump  8,  and  re- 
ceives  a  signal  from  the  stop  switch  16  to  reversely  ro- 
tate  the  driving  motor  7  for  the  reversible  pump  8  and 

20  to  thereby  return  the  liquid  in  the  common  pipe  5  to 
the  tank  1,  2  or  3. 

The  liquid  feed  display  control  means  13c  sets 
the  liquid  feed  amount  to  zero  when  an  amount  of  the 
pumped  liquid  obtained  by  subtracting  a  certain 

25  amount  from  a  liquid  amount  measured  by  the  weigh- 
ing  means  4  on  receiving  a  signal  from  the  liquid  feed 
switch  15  (i.e.,  an  amount  of  the  liquid  with  which  the 
common  pipe  5  is  filled)  is  detected,  divides  the  sub- 
sequent  subtracted  amount  by  a  specific  gravity  of 

30  the  liquid  in  the  concerned  liquid  storage  tank  1  ,  2  or 
3  to  convert  the  subtracted  amount  into  a  liquid  feed 
amount,  outputs  this  liquid  feed  amount  as  a  liquid 
feed  amount  display  signal  to  the  display  12,  and 
fixes  the  liquid  feed  amount  display  signal  at  the  time 

35  of  the  receipt  of  the  signal  from  the  stop  switch  16. 
The  operation  of  the  first  embodiment  is  now  ex- 

plained  in  reference  to  a  flow  chart  in  Fig.  2.  The  feed 
of  the  liquid,  i.e.  a  fuel  oil  such  as  gasoline  or  an  oil 
such  as  engine  oil  is  carried  out  as  follows.  In  the  first 

40  place,  the  liquid  kind  selection  switch  14a,  14b  or  14c 
of  a  desired  liquid  (a  step  A,  K  or  L),  for  example,  a 
liquid  A  in  the  tank  1  is  selected  (the  step  A).  As  the 
liquid  A  in  the  tank  1  is  selected  and  the  switch  14a 
is  depressed,  a  flow  channel  is  formed  between  the 

45  pipes  5a,  5  and  the  liquid  feed  nozzle  10  without  out- 
putting  any  signal  to  the  change-over  valves  6a,  6b. 
Then,  the  liquid  feed  switch  15  is  pushed  (a  step  B) 
to  reset  the  last  liquid  feed  amount  to  zero,  and  an  out- 
put  from  the  load  cell  4  is  taken  in  to  detect  the  total 

so  weight  of  the  tanks  1  ,  2  and  3  before  the  start  of 
the  liquid  feed  (a  step  C). 

Then,  a  driving  signal  is  input  to  the  motor  7  to 
normally  rotate  the  pump  8  (a  step  D).  When  the  liquid 
feed  nozzle  10  is  manually  operated  so  as  to  be 

55  opened  for  fuelling  to,  for  instance,  a  fuel  tank  of  an 
automobile,  the  liquid  drawn  up  from  the  tank  1  by  the 
pump  8  is  forwarded  to  the  liquid  feed  nozzle  10 
through  the  empty  pipes  5a,  5  and  the  hose  22. 

3 
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During  this  operation,  the  detection  of  the  total 
weight  of  the  tanks  1,2  and  3  by  the  load  cell  4  is  con- 
tinued,  and  if  a  weight  W3  obtained  by  subtracting  the 
total  weight  W2  after  the  start  of  the  liquid  feed  from 
the  total  weight  Wi  before  the  start  reaches  a  prede- 
termined  amount  (e.g.,  500  g)  beforehand  set  as  the 
weight  of  the  liquid  with  which  the  empty  pipes  5a,  5 
and  the  hose  22  are  filled  (a  step  E),  it  is  judged  that 
the  empty  pipes  5a,  5  and  the  hose  22  are  filled  with 
the  liquid.  After  the  empty  pipes  5a,  5  and  the  hose 
22  have  been  filled  with  the  liquid  in  this  manner,  a 
change  of  the  weight  measured  by  the  load  cell  4  is 
divided  by  the  specific  gravity  of  the  liquid  A  to  con- 
vert  the  same  into  a  liquid  amount,  and  this  liquid 
amount  is  then  displayed  as  the  liquid  feed  amout  on 
the  display  12  (a  step  F).  When  the  feed  of  the  liquid 
has  been  brought  to  an  end,  the  nozzle  valve  10  is 
closed  and  the  stop  switch  16  is  then  pushed  (a  step 
G),  whereby  the  display  of  the  liquid  feed  amount  dis- 
played  on  the  display  12  is  fixed  and  the  motor  7  is 
simultaneously  reversely  rotated  to  reversely  rotate 
the  pump  8  (a  step  H). 

Asa  result,  the  liquid  A  remaining  in  the  pipes  5a, 
5  and  the  hose  22  is  returned  to  the  tank  1  ,  and  when 
a  certain  time  beforehand  set  as  a  time  taken  to  return 
all  of  the  liquid  A  in  the  pipes  5a  and  5  and  the  hose 
22  to  the  tank  1  ,  for  example,  5  seconds  have  passed 
(a  step  I),  the  motor  7  is  stopped  (a  step  J).  If  the  liquid 
B  was  selected  (the  step  K),  the  change-over  valve 
6a  has  been  changed  (a  step  M),  or  if  the  liquid  C  was 
selected  (the  step  L),  the  change-over  valve  6b  has 
been  changed  (a  step  N).  Therefore,  in  this  step  J, 
these  change-over  valves  6a  and  6b  are  returned  to 
the  original  state. 

In  returning  the  liquid  in  the  pipes  5a,  5  and  the 
hose  22  to  the  tank  1,  the  vacuum  breaker  11  oper- 
ates,  whereby  air  is  introduced  into  the  common  pipe 
5.  In  consequence,  the  remaining  liquid  in  the  pipes 
and  hose  is  securely  returned  to  the  tank  1,  and  the 
amount  of  the  returned  liquid  is  added  to  the  stock 
amount  of  the  liquid  in  the  tank. 

With  reference  to  Fig.  3,  the  second  embodiment 
of  the  liquid  feed  apparatus  of  the  present  invention 
is  explained  hereinafter.  In  Fig.  3,  the  same  members 
as  in  Fig.  1  are  represented  by  the  same  numbers, 
and  portions  of  the  second  embodiment  which  are  dif- 
ferent  from  the  first  embodiment  shown  in  Fig.  1  will 
be  described  hereinafter,  but  the  explanation  of  the 
same  portions  will  be  omitted. 

In  this  embodiment,  the  common  pipe  5  is  provid- 
ed  with  a  plurality  of  switching  valves  20a,  20b  and 
20c  and  a  normally  opened  atmosphere  release  valve 
21,  and  these  switching  valves  are  connected  to  the 
nozzle  10  via  the  hoses  22a,  22b  and  22c. 

Furthermore,  a  valve  control  means  13a'  of  the 
control  device  13  controls  opening  and  closing  of  the 
switching  valves  20a,  20b  and  20c  and  the  atmos- 
phere  release  valve  21  in  addition  to  the  change-over 

valves  6a  and  6b.  That  is,  the  control  means  13a'  re- 
ceives  a  signal  from  the  liquid  kind  selection  switch 
14a,  14b  or  14c  to  change  the  change-over  valves  6a 
and  6b  so  that  the  common  pipe  5  may  be  connected 

5  to  the  liquid  storage  tank  1  ,  2  or  3  of  the  selected  liq- 
uid,  closes  the  atmosphere  release  valve  21  and 
opens  the  switching  valve  20a,  20b  or  20c  of  the  se- 
lected  liquid  at  a  time  when  air  in  the  common  pie  5 
is  released  through  the  atmosphere  release  valve  21 

10  and  the  common  pipe  5  is  filled  with  the  liquid,  closes 
the  previously  opened  switching  valve  20a,  20b  or 
20c  and  opens  the  atmosphere  release  valve  21  at  a 
time  when  the  feed  of  the  liquid  has  been  terminated, 
and  returns  the  change-over  valves  6a  and  6b  to  the 

15  original  state  afterthe  liquid  in  the  common  pipe  5  has 
been  returned  to  the  liquid  storage  tank  1,  2  or  3. 

Now  reference  will  be  made  to  operation  of  the 
second  embodiment  in  reference  to  a  flow  chart  in 
Fig.  4.  The  feed  of  the  liquid,  i.e.  a  fuel  oil  as  gasoline 

20  or  an  oil  such  as  engine  oil  is  carried  out  as  follows. 
In  the  first  place,  the  liquid  kind  selection  switch  14a, 
14b  or  14c  of  the  desired  liquid  (a  step  A,  K  or  L),  for 
example,  a  liquid  A  in  the  tank  1  is  selected  (the  step 
A).  As  the  liquid  A  in  the  tank  1  is  selected,  a  flow 

25  channel  is  formed  between  the  pipe  5a  and  the  com- 
mon  pipe  5  without  outputting  any  signal  to  the 
change-over  valves  6a  and  6b.  Then,  the  liquid  feed 
switch  15  is  pushed  (a  step  B)  to  reset  the  liquid  feed 
amount  to  zero,  and  an  output  from  the  load  cell  4  is 

30  taken  in  to  detect  the  total  weight  of  the  tanks  1  , 
2  and  3  before  the  start  of  the  liquid  feed  (a  step  C). 

Then,  a  driving  signal  is  input  to  the  motor  7  to 
normally  rotate  the  pump  8  (a  step  D).  Hence  the  liq- 
uid  drawn  up  from  the  tank  1  by  the  pump  8  is  forward- 

35  ed  to  the  atmosphere  release  valve  21  through  the 
empty  pipes  5a,  5. 

During  this  operation,  the  detection  of  the  total 
weight  of  the  tanks  1,2  and  3  by  the  load  cell  4  is  con- 
tinued,  and  if  aweightW3'  obtained  by  subtracting  the 

40  total  weight  W2  after  the  start  of  the  liquid  feed  from 
the  total  weight  Wi  before  the  start  reaches  a  prede- 
termined  amount  (e.g.,  300  g)  beforehand  set  as  the 
weight  of  the  liquid  with  which  the  pipes  5a,  5  are  fil- 
led  (a  step  E),  it  is  judged  that  the  empty  pipes  5a,  5 

45  are  filled  with  the  liquid.  As  a  result,  the  atmosphere 
release  valve  21  is  closed,  and  the  switching  valve 
20a  of  the  selected  liquid  A  is  then  opened  (a  step  Fo). 
When  the  nozzle  valve  10  is  manually  opened,  the 
feed  of  the  liquid  is  commenced.  A  change  of  the 

so  weight  measured  by  the  load  cell  4  is  converted  into 
a  liquid  amount,  and  this  liquid  amount  is  then  dis- 
played  as  the  liquid  feed  amount  on  the  display  12  (a 
step  F).  When  the  feed  of  the  liquid  has  been  brought 
to  an  end,  the  nozzle  valve  10  is  closed  and  the  stop 

55  switch  16  is  then  pushed  (a  step  G),  whereby  the  pre- 
viously  opened  switching  valve  20a  is  closed  and  the 
atmosphere  release  valve  21  is  opened  (a  step  Ho). 
Simultaneously,  the  display  of  the  liquid  feed  amount 

4 
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displayed  on  the  display  12  is  fixed,  and  the  motor  7 
is  reversely  rotated  to  reversely  rotate  the  pump  8  (a 
step  H). 

Asa  result,  the  liquid  A  remaining  in  the  pipes  5a, 
5  is  returned  to  the  tank  1,  and  when  a  certain  time 
beforehand  set  as  a  time  taken  to  return  all  of  the  liq- 
uid  A  in  the  pipes  5a,  5  to  the  tank  1,  for  example,  3 
seconds  have  passed  (a  step  I),  the  motor  7  is  stop- 
ped  (a  step  J).  If  the  liquid  B  was  selected  (the  step 
K),  the  change-over  valve  6a  has  been  changed  (a 
step  M),  or  if  the  liquid  C  was  selected  (the  step  L), 
the  change-over  valve  6b  has  been  changed  (a  step 
N).  Therefore,  in  this  step  J,  these  change-over 
valves  6a  and  6b  are  returned  to  the  original  state. 

When  the  common  pipe  5  is  filled  with  the  liquid 
and  when  the  liquid  in  the  common  pipe  5  is  returned 
to  the  tank,  the  atmosphere  release  valve  21  is 
opened,  so  that  the  contents  of  the  common  pipe  can 
be  smoothly  replaced. 

As  understood  from  the  foregoing,  afterthe  liquid 
in  the  pipe  has  been  returned  to  the  tank,  1  ,  2  or  3  to 
empty  the  pipe,  all  of  the  liquid  feed  operations  are 
then  brought  to  an  end.  Therefore,  even  if  the  same 
common  pipe  5  and  pump  8  are  used  next  time  to  feed 
another  liquid,  the  previously  fed  liquid  is  not  mixed 
with  the  other  liquid. 

In  addition,  the  amount  of  the  liquid  with  which 
the  empty  pipes  5  and  5a,  5b  or  5c  is  filled  at  the  time 
of  liquid  feed  start  is  not  displayed  as  the  amount  of 
the  fed  liquid  on  the  display  12,  and  therefore  it  can 
be  prevented  to  give  trouble  to  a  customer. 

Moreover,  in  the  second  embodiment,  the  atmos- 
phere  release  valve  is  provided,  and  after  the  com- 
mon  pipe  has  been  filled  with  the  liquid,  one  of  the 
switching  valves  is  opened.  Therefore,  air  is  prevent- 
ed  from  jetting  from  the  nozzle  valve  10. 

Fig.  5  shows  a  third  embodiment  of  the  invention 
which  is  particularly  useful  as  an  oil  changer  for  au- 
tomobile.  The  apparatus  of  the  third  embodiment  is 
substantially  the  same  as  the  apparatus  shown  in  Fig. 
3  except  for  that  a  waste  oil  discharging  system  is  ad- 
ditionally  provided  thereto.  The  system  includes  a 
waste  oil  tank  30  into  which  the  lower  end  of  a  dis- 
charge  pipe  31  is  opened,  an  oil  scavenging  pump  32 
provided  in  the  pipe  31  and  driven  by  a  motor  33,  a 
valve  34  connected  to  the  end  of  the  pipe  31,  and  a 
liquid  drawing/liquid  feeding  nozzle  35  connected  to 
the  valve  34  via  a  drainage  hose  36  and  also  connect- 
ed  to  the  valve  21  via  a  feed  hose  37.  The  valve  34  is 
controlled  by  the  valve  control  means  13a".  The  mo- 
tor  33  is  connected  to  the  liquid  feed  control  means 
13b'  so  that,  when  a  liquid  drawing/liquid  feeding 
switch  38  arranged  in  the  control  panel  23  is  de- 
pressed  and  the  liquid  feed  switch  15  is  also  de- 
pressed,  the  liquid  feed  control  means  13b'  lets  the 
valve  control  means  13a"  open  the  valve  34  and 
close  the  valve  21  and  also  issues  a  signal  for  ener- 
gizing  the  pump  motor  33  and,  when  the  stop  switch 

16  is  depressed  after  completion  of  waste  oil  drain- 
age,  the  control  means  13b'  lets  the  valve  control 
means  13"a  close  the  valve  34  and  open  the  valve  21 
and  also  issues  a  signal  for  deenergizing  the  pump 

5  motor  33. 
Now  in  operation  of  the  oil  changer  as  referred  to 

above  referring  to  Fig.  5,  first  of  all,  the  nozzle  35  is 
taken  into  an  oil  pan  of  an  automobile  and  then  the 
switch  38  is  pressed  down  so  that  the  valve  control 

10  means  1  3a"  receives  a  signal  from  the  control  means 
13b'  and  issues  a  signal  by  which  the  valve  21  is 
closed  and  the  valve  34  is  opened,  and  then  the  liquid 
feed  switch  1  5  is  depressed  so  that  the  control  means 
13b'  drives  the  pump  motor  33  to  let  the  pump  32 

15  draw  the  waste  oil  out  of  the  oil  pan  and  introduce  the 
waste  oil  into  the  oil  tank  30.  After  completion  of  the 
drainage,  the  stop  switch  16  is  pressed  down  so  that 
the  control  means  31  b'  stops  the  pump  motor  33  and 
lets  the  valve  control  means  13a"  issue  a  signal  for 

20  closing  the  valve  34  and  another  signal  for  opening 
the  valve  21.  Then  the  feeding  operation  of  fresh  oil 
is  commenced  by  selecting  either  one  of  the  liquid 
kind  selection  switch  14a,  14b  or  14c  at  a  customer's 
request.  The  subsequent  operation  is  conducted  like 

25  that  explained  by  referring  to  Figs.  3  and  4,  but  the 
feeding  of  the  fresh  oil  is  carried  outthrough  the  valve 
21  then  opened,  the  feed  hose  37  and  the  nozzle  35 
then  remaining  taken  into  the  oil  pan.  During  this 
feeding  operation,  the  valves  20a,  20b  and  20c  are 

30  kept  closing  so  that  the  fresh  oil  from  the  common 
pipe  5  is  prevented  from  flowing  through  these 
valves. 

35  Claims 

1.  An  liquid  feed  apparatus  which  comprises: 
a  plurality  of  liquid  storage  tanks  (1,  2,  3), 
weighing  means  (4)  for  measuring  the 

40  weight  of  the  plurality  of  liquid  storage  tanks, 
a  common  pipe  (5)  connected  to  pipes  (5a, 

5b,  5c)  inserted  into  the  respective  liquid  storage 
tanks  with  the  interposition  of  change-over 
valves  (6a,  6b), 

45  a  reversible  pump  (8)  provided  in  the  com- 
mon  pipe, 

a  liquid  feed  nozzle  (10)  connected  to  the 
common  pipe  via  a  hose  (22;  22a  -  22c), 

a  control  panel  (23)  having  a  liquid  feed 
so  amount  display  (12),  liquid  kind  selection  switchs 

(14a,  14b,  14c),  a  liquid  feed  switch  (15)  and  a 
stop  switch  (16), 

valve  control  means  (13a;  13a';  13a")  for 
receiving  a  signal  from  the  liquid  kind  selection 

55  switchs  (14a,  14b,  14c)  to  change  the  change- 
over  valves  (6a,  6b)  so  that  the  common  pipe  (5) 
is  connected  to  the  liquid  storage  tank  (1  ,  2  or  3) 
containing  the  selected  liquid  kind, 

5 
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liquid  feed  control  means  (1  3b;  1  3b')  for  re- 
ceiving  a  signal  from  the  liquid  feed  switch  (15)  to 
normally  rotate  the  reversible  pump  (8),  and  re- 
ceiving  a  signal  from  the  stop  switch  (16)  to  re- 
versely  rotate  the  reversible  pump  and  to  thereby 
return  the  liquid  in  the  common  pipe  to  the  liquid 
storage  tank,  and 

a  liquid  feed  display  amount  control  means 
(13c)  for  setting  the  liquid  feed  amount  to  zero 
when  detecting  a  predetermined  amount  of 
pumped  liquid  from  one  of  the  tanks  determined 
by  monitoring  the  change  of  the  weight  of  the 
tanks  measured  by  the  weighing  means  after  the 
reception  of  the  signal  from  the  liquid  feed  switch 
(15),  and  outputting  the  subsequent  feed  amount 
corresponding  to  further  change  of  the  weight  of 
the  tanks  as  a  liquid  feed  amount  display  signal 
to  the  liquid  feed  amount  display  to  fix  the  liquid 
feed  amount  display  signal  on  reception  of  a  sig- 
nal  from  the  stop  switch  (16). 

2.  The  liquid  feed  apparatus  according  to  Claim  1 
wherein  the  weighing  means  (4)  is  a  load  cell  car- 
rying  all  of  the  tanks  (1,  2,  3)  thereon  and  giving 
a  signal  of  the  existent  weight  of  the  tanks  in  the 
lump  to  the  liquid  feed  amount  display  control 
means  (13c). 

3.  The  liquid  feed  apparatus  according  to  Claim  1  or 
2  wherein  said  liquid  feed  nozzle  (10)  is  provided 
with  a  manual  valve,  and  a  vacuum  breaker  (11) 
is  provided  in  front  of  the  manual  valve. 

4.  The  liquid  feed  apparatus  according  to  any  one  of 
Claims  1  to  3  wherein  the  weight  signal  from  the 
weighing  means  (4)  is  converted  into  an  liquid 
feed  amount  on  the  basis  of  a  specific  gravity  of 
the  selected  liquid  kind,  and  then  displayed  on 
the  liquid  feed  amount  display  (12). 

5.  The  liquid  feed  apparatus  according  to  any  one  of 
Claims  1  to  4  wherein  said  common  pipe  (5)  is 
provided  with  an  atmosphere  release  valve  (21) 
and  a  plurality  of  switching  valves  (20a,  20b, 
20c),  and  the  respective  switching  valves  are 
connected  to  one  liquid  feed  nozzle  (10)  via  hos- 
es  (22a,  22b,  22c). 

6.  The  liquid  feed  apparatus  according  to  Claim  5 
which  is  provided  with  a  control  device  (13a')  for 
doing  control  so  that  said  atmosphere  release 
valve  (21)  is  closed  after  the  common  pipe  (5)  is 
filled  with  the  liquid  by  the  normal  rotation  of  the 
normally/reversely  rotatable  pump  (8),  and  so 
that  one  of  said  switching  valves  (20a,  20b,  20c) 
is  opened  after  the  closure  of  the  atmosphere  re- 
lease  valve  (21)  and  closed  by  a  signal  from  the 
stop  switch  (16),  and  so  that  the  atmosphere  re- 

lease  valve  (21)  is  opened  afterthe  closure  of  the 
opened  switching  valve  (20a,  20b  or  20c)  and  the 
liquid  in  the  common  pipe  (5)  has  been  returned 
to  the  storage  tank  by  the  reverse  rotation  of  the 

5  normally/reversely  rortatable  pump  (8). 

7.  The  liquid  feed  apparatus  according  to  Claim  1 
which  further  comprises  a  discharge  pipe  (31)  in- 
serted  into  a  waste  oil  tank  (30)  and  provided  with 

10  a  pump  (32)  therein,  a  drainage  hose  (36)  con- 
nected  to  the  discharge  pipe  (31)  via  a  switching 
valve  (34),  an  liquid  drawing/liquid  feeding  nozzle 
(35)  connected  to  the  drainage  hose,  and  a  feed 
hose  (37)  connected  to  the  liquid  drawing/liquid 

15  feeding  nozzle  (35),  said  feed  hose  (37)  being 
connected  to  the  common  pipe  (5)  via  another 
switching  valve  (21). 

8.  The  liquid  feed  apparatus  according  to  Claim  7 
20  which  further  comprises  a  liquid  drawing/liquid 

feeding  switch  (38)  which  is  connected  through 
the  valve  control  means  (13a")  to  the  switching 
valve  (21)  provided  at  the  end  of  the  common 
pipe  (5)  and  to  the  switching  valve  (34)  provided 

25  at  the  end  of  the  discharge  pipe  (31)  so  that  when 
it  is  depressed,  the  switching  valve  (21)  in  the 
common  pipe  (5)  is  closed  and  the  switching 
valve  (34)  in  the  discharge  pipe  (31)  is  opened, 
and  wherein  a  pump  motor  (33)  for  the  oil  scav- 

30  enging  pump  (32)  is  connected  to  the  liquid  feed 
switch  (15)  through  the  liquid  feed  control  means 
(13b')  so  that  the  pump  motor  is  energized  by  de- 
pressing  the  liquid  feed  switch,  and  wherein  the 
pump  motor  (33)  is  connected  to  the  stop  switch 

35  (16)  through  the  liquid  feed  control  means  (13b'), 
and  the  switching  valve  (34)  in  the  discharge  pipe 
and  the  switching  valve  (21)  in  the  common  pipe 
(5)  are  respectively  connected  to  the  stop  switch 
(16)  through  the  valve  control  means  (13a")  so 

40  that,  when  the  stop  switch  (16)  is  depressed,  the 
pump  motor  (33)  is  deenergized,  the  switching 
valve  (34)  in  the  discharge  pipe  is  closed,  and  the 
switching  valve  (21)  in  the  common  pipe  is 
opened,  respectively,  in  advance  of  the  oil  feed- 

45  ing  which  is  started  by  depressing  one  of  the  liq- 
uid  kind  selection  switches  (14a,  14b,  14c). 

50 
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