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©  A  disposable  liquid  testing  device. 

©  A  disposable  liquid  testing  device  consisting  es- 
sentially  of  a  cup-shaped  container,  wherein 

-  the  container  (2)  is  provided  with  an  outer  cup 
(3)  to  be  sealingly  placed  and  axially  (4)  fixed 
on  the  bottom  part  (4)  of  the  container,  which 
outer  cup  can  be  put  in  at  least  two  coplanar 
end  positions  relative  to  the  container  (2), 

-  the  bottom  (5)  of  the  container  (2)  is  provided 
with  at  least  one  liquid  passage  (6)  and  at  least 
one  reagent  (7)  is  applied  on  the  side  of  said 
bottom  (5)  facing  the  outer  cup  (2),  and 

-  the  bottom  (12)  of  the  outer  cup  (3)  comprises 
at  least 

one  reservoir  (8)  which  is  in  register  with  the  liquid 
passage  (6)  in  one  end  position  of  the  outer  cup  (3) 
and  in  register  with  the  reagent  (7)  in  the  other  end 
position. 

FIG.  3  
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This  invention  relates  to  a  disposable  liquid 
testing  device  consisting  essentially  of  a  cup- 
shaped  container. 

In  testing  a  liquid  for  the  occurrence  of  a 
specific  substance  it  is  conventional  to  carry  out  a 
(bio)chemical  test.  For  the  test  to  be  reliable,  an 
accurate  amount  of  a  sample  must  be  contacted 
with  an  accurate  amount  of  reagent.  Under  labora- 
tory  conditions  the  required  accuracy  can  be  easily 
obtained,  but  under  non-laboratory  conditions  or 
field  conditions  this  is  appreciably  more  difficult 
because  of  the  non-availability  of  the  required  in- 
struments  or  the  insufficient  skill  on  the  part  of  their 
user. 

The  liquid  testing  systems  employed  in  non- 
laboratory  conditions  generally  utilize  (test)  tubes 
and/or  paper  strips  provided  with  a  specific 
reagent.  The  test  is  generally  based  on  the  ob- 
servation  of  color  differences.  When  tubes  are 
used,  the  observation  of  color  intensity  differences 
between  the  edge  of  the  tube  and  the  center  is 
difficult.  When  a  paper  strip  is  used,  exact  color 
observation  is  often  impeded  by  the  non-smooth 
surface  of  the  paper  strip. 

The  object  of  this  invention  is  to  provide  a 
liquid  testing  instrument  which  combines  great  ac- 
curacy  with  great  ease  of  operation  while  the  re- 
quired  amount  of  reagent  can  be  minimized.  Ac- 
cording  to  the  invention  this  object  is  attained  with 
a  disposable  testing  device  of  the  above  type,  in 
which  the  container  is  provided  with  an  outer  cup 
to  be  sealingly  placed  and  axially  fixed  on  the 
bottom  part  of  the  container,  which  outer  cup  can 
be  put  in  at  least  two  coplanar  end  positions  rela- 
tive  to  the  container,  the  bottom  of  the  container  is 
provided  with  at  least  one  liquid  passage  and  at 
least  one  reagent  is  applied  on  the  side  of  that 
bottom  facing  the  outer  cup,  and  the  bottom  of  the 
outer  cup  comprises  at  least  one  reservoir  which  is 
in  register  with  the  liquid  passage  in  one  end 
position  of  the  outer  cup  and  in  register  with  the 
reagent  in  the  other  end  position. 

By  means  of  such  a  disposable  device,  e.g.,  a 
stock-keeper  can  very  easily  and  accurately  test 
fresh  milk  for  the  presence  of  progesterone,  which 
substance  indicates  the  fertility  of  the  animal.  For 
this  purpose  the  container  is  filled  with  fresh  milk, 
after  which  the  outer  cup  is  placed  in  such  a 
position  that  the  reservoir  contained  therein  is  filled 
with  a  closely  determined  amount  of  milk.  By  rotat- 
ing  or  shifting  the  outer  cup  relatively  to  the  con- 
tainer,  the  reservoir  with  the  fresh  milk  is  put  in  a 
position  in  which  the  milk  can  react  with  the  closely 
determined  amount  of  reagent  applied  to  the  bot- 
tom  of  the  container  during  manufacture  of  the 
testing  device,  which  reagent  is  adapted  to  the 
content  of  the  reservoir  arranged  in  the  bottom  of 
the  outer  cup.  The  color  change  occurring  or  not 

occurring  after  some  time  can  be  read  with  the  eye 
through  a  sight  glass  which  is  arranged,  e.g.,  in  the 
bottom  of  the  outer  cup  or  in  the  bottom  of  the 
container. 

5  Thus,  the  amounts  of  reagent  and  test  liquid 
are  always  exactly  adapted  to  each  other  and  the 
performance  of  the  test  no  longer  requires  any 
accuracy  of  the  stock-keeper  or  the  operator. 

An  embodiment  of  the  testing  device  according 
io  to  the  invention  is  illustrated  in  the  accompanying 

drawings  in  which 
Fig.  1  is  a  side  view  of  the  testing  device; 
Fig.  2  is  a  longitudinal  section  of  the  testing 
device  shown  in  Fig.  1  ; 

75  Fig.  3  shows  the  container  and  the  outer  cup  of 
the  testing  device  in  separated  position;  and 
Fig.  4  is  a  bottom  view  of  the  container  shown  in 
Fig.  2. 
The  testing  device  1,  as  shown  in  Fig.  1,  con- 

20  sists  of  a  container  or  inner  cup  2  and  an  outer  cup 
3.  The  container  2  is  provided  with  a  constricted 
bottom  part  4,  over  which  the  wall  of  the  outer  cup 
3  can  be  moved,  until  the  two  parts  2,  3  are  axially 
connected  with  each  other  by  snap  means  9,  10. 

25  These  snap  means  consist  of  a  central  opening  9 
arranged  in  the  bottom  5  of  the  container  2  and  a 
push  or  snap  head  10  engaging  in  the  central 
opening  9,  which  push  or  snap  head  10  is  arranged 
on  the  bottom  12  of  the  outer  cup  3.  The  outer  cup 

30  3  is  rotatable  relatively  to  the  container  2,  as  in- 
dicated  by  the  arrow  F  in  Fig.  3. 

The  bottom  5  of  the  container  2  comprises  two 
liquid  passages  6,  with  an  exactly  determined 
amount  of  reagent  7  being  applied  to  two  places  in 

35  the  plane  of  the  bottom  5  facing  the  outer  cup  3, 
e.g.,  by  a  freeze-drying  process.  The  surface  of  the 
reagent  7  may  not  extend  beyond  the  lower  sur- 
face  of  the  bottom  5.  As  shown  in  Fig.  4,  the 
reagent  7  is  in  a  circumferentially  shifted  position 

40  relative  to  the  liquid  passages  6. 
The  bottom  12  of  the  outer  cup  3  comprises 

two  separate,  diametrically  opposed  reservoirs  8, 
the  contents  of  which  are  closely  determined  and 
attuned  to  the  amount  of  reagent  7  contained  in  the 

45  bottom  5  of  the  container  2.  It  will  be  clear  that  in 
mounted  condition,  i.e.  when  the  snap  means  9,  10 
engage  with  each  other,  the  bottom  12  of  the  outer 
cup  3  and  the  bottom  5  of  the  inner  cup  2  must 
sealingly  abut  against  each  other.  This  sealing  can 

50  be  obtained,  e.g.,  if,  in  unmounted  condition,  the 
bottom  12  of  the  outer  cup  3  is  given  a  somewhat 
convex  shape  so  that  when  the  snap  means  9,  10 
are  interconnected  the  bottom  12  comes  to  rest 
flatly  on  the  bottom  5  of  the  inner  cup  2.  In  order  to 

55  obtain  a  proper  sealing,  the  bottom  12  of  the  inner 
cup  3  can  also  be  provided  with  a  suitable  sealing 
layer. 

For  observing  a  color  change  the  bottom  of  the 

2 
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container  2  can  be  provided  with  sight  glasses  in 
those  places  where  the  reagent  7  is  applied.  The 
bottoms  of  the  reservoirs  8  can  also  be  sight  glass- 
es.  Preferably,  the  outer  cup  3  is  made  entirely  of 
a  transparent  synthetic  material. 

With  a  view  to  easy  rotatability  of  the  container 
2  and  the  outer  cup  3  relative  to  each  other,  the 
outer  faces  of  the  parts  2,  3  are  provided  with 
vertikal  serrated  edges. 

Instead  of  two  reservoirs  8,  only  one  reservoir 
8  may  also  be  provided  in  the  outer  cup  3  while  in 
the  bottom  5  of  the  container  2  a  reagent  7  may  be 
applied  in  three  places  which  are  circumferentially 
spaced  1/2  -n  radians.  The  contents  of  the  reservoir 
8  can  then  be  successively  contacted  with  the 
three  reagents. 

The  embodiment  shown  in  Figs.  1-4  is 
rotationally  symmetric  in  relation  to  the  center  line 
1  1  of  the  container  2.  It  is  also  possible  to  give  the 
container  2  a  rectangular  cross-section,  in  which 
case  the  outer  cup  3  also  has  a  rectangular  cross- 
section,  and  which  outer  cup  can  be  shifted  rela- 
tively  to  the  container  2  in  a  direction  perpendicular 
to  the  center  line  1  1  of  the  container  2.  In  the  latter 
case  the  reservoirs  8  arranged  in  the  outer  cup  3 
communicate  with  the  interior  of  the  container  2  in 
one  end  position,  while  in  the  other,  shifted,  end 
position  the  reservoir  8  enters  in  contact  with  the 
reagent  7  applied  in  the  bottom  5  of  the  container 
2. 

The  testing  device  is  delivered  to  the  user  as  a 
ready-made  instrument,  in  which  the  outer  cup  3  is 
put  in  such  a  position  that  the  reservoirs  thereof 
are  opposite  the  places  where  the  reagents  7  are 
applied.  After  filling  the  container  2,  the  outer  cup  3 
is  shifted  one  quarter  turn  so  that  the  reservoirs  8 
receive  an  exact  amount  of,  e.g.,  fresh  milk.  After 
rotating  the  outer  cup  3  in  the  opposite  direction, 
the  reservoir  8  comes  to  lie  opposite  the  reagent  7. 
The  testing  device  is  then  turned  through  180°  and 
placed  with  the  upper  edge  of  the  container  2  on  a 
supporting  surface.  After  some  time  a  color 
change,  if  any,  of  the  milk  sample  in  the  reservoir  8 
can  be  observed  through  the  transparent  outer  cup 
3.  The  liquid  testing  device  is  suitable  for  single 
use  and  can  be  thrown  away  after  use. 

Claims 

-  the  bottom  (5)  of  the  container  (2)  is 
provided  with  at  least  one  liquid  passage 
(6)  and  at  least  one  reagent  (7)  is  applied 
on  the  side  of  said  bottom  (5)  facing  the 

5  outer  cup  (2),  and 
-  the  bottom  (12)  of  the  outer  cup  (3)  com- 

prises  at  least  one  reservoir  (8)  which  is 
in  register  with  the  liquid  passage  (6)  in 
one  end  position  of  the  outer  cup  (3)  and 

io  in  register  with  the  reagent  (7)  in  the 
other  end  position. 

2.  A  device  as  claimed  in  claim  1,  characterized 
in  that  the  outer  cup  (3)  and  the  container  (2) 

is  can  be  connected  with  each  other  by  snap 
means  (9,  10). 

3.  A  device  as  claimed  in  claims  1-2,  character- 
ized  in  that  the  bottom  (12)  of  the  outer  cup  (3) 

20  is  somewhat  deformable  and  is  so  convexed 
that  when  the  snap  means  (9,  10)  engage  with 
each  other,  the  bottom  (12)  of  the  outer  cup 
(3)  sealingly  abuts  against  the  bottom  (5)  of 
the  container  (2). 

25 
4.  A  device  as  claimed  in  claims  1-3,  character- 

ized  in  that  the  bottom  (12)  of  the  outer  cup  (3) 
is  provided  with  a  sealing  layer. 

30  5.  A  device  as  claimed  in  claims  1-4,  character- 
ized  in  that  the  outer  cup  (3)  is  made  of  a 
transparent  synthetic  material. 

35 

40 

45 

1.  A  disposable  liquid  testing  device  consisting  50 
essentially  of  a  cup-shaped  container,  char- 
acterized  in  that 

-  the  container  (2)  is  provided  with  an  out- 
er  cup  (3)  to  be  sealingly  placed  and 
axially  (4)  fixed  on  the  bottom  part  (4)  of  55 
the  container,  which  outer  cup  can  be 
put  in  at  least  two  coplanar  end  positions 
relative  to  the  container  (2), 

3 
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