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. 1 Claim. '(Cl. 137—533) 

This invention relates to pipettes for transferring pre 
determined reproducible quantities of liquids‘. _ 

This application is a division of US. application Serial 
No. 81,116 ?led January 6, 1961, now Patent No. 3,118, 
306, which in turn is a continuation-impart of US. appli 
cation Serial No. 652,265 ?led April 11, 1957, now US. 
Patent No. 2,974,528. In that patent, there are disclosed 
pipettes which include the container or reservoir for the 
liquid to be transferred in reproducible quantities. Such 
pipettes comprise a measuring tube with one end extend 
ing into a chamber into which the liquid from the con 
tainer or reservoir may be forced; the chamber has an 
outlet to the atmosphere which may be closed to force 
liquid from the chamber into the measuring tube and 
then opened to allow excess liquid to flow back into the 
reservoir when the outlet to the atmosphere is opened 
and pressure released. In order to deliver the liquid re 
tained in the measuring tube, the outlet of the chamber 
is ?rst closed and then pressure is applied to the reservoir 
which will force the liquid out of the measuring tube. 
Among the objects of the present invention is to pro 

vide means for automatically closing the outlet of said 
chamber upon pressure applied to the reservoir and auto 
matically opening said outlet upon release of said pressure. 
The objects are attained by providing a very delicate 

valve means for the outlet of the chamber of said device, 
In the drawings: ' 
FIG. 1 is a side cross-sectional view of the chamber 

portion of a device showinga modi?ed form of valve. 
FIG. 2 is a cross-sectional view taken on line 6——6 of 

FIG. 1. ' 

FIG. 3 is a cross-sectional view similar to FIG. 1, 
showing another form of valve. 
FIG. 4 is a view taken on lines 8—8 of FIG. 3. 
The chamber 20" of FIGS. 1 and 3 corresponds to the 

chamber in the pipettes of said Patents 2,974,528 and 
3,118,306 and has a tube 7 0 projecting therefrom. Cham 
ber 20" also includes the pipette measuring tube 25, 
held by plug 24 in opening 23 of said chamber 20". The 
tube 70 is curved so that its outer end opens downwardly 
and is ?tted with the valve casing 71. The front or lower 
end 72 of said valve contains the opening 73 and on the 
inside forms the valve seat for the movable valve mem 
brane 74 which consists, for example, of a disk-shaped 
membrane cut from a ?lm or thin sheet of impervious 
material such as polyethylene. The member 76 includes 
a central opening 77 continuous with the opening of tube 
70. The central inner portion of member 76 extends 
fairly close to the valve membrane 74 to keep said mem 
brane in position but said member 76 has slots 78, 79 
extending from the opening 77 to the side of the member 
which slots prevent the movable membrane 74 from'shut 
ting oif movement of air into the chamber 20". Since 
the movable valve membrane 74 is very light in weight 
and has a minimum of inertia, the membrane moves 
quickly to open the valve when pressure is released with 
in the chamber 20" and does not permit any liquid to be 
aspirated from capillary 25. - 
' In the modi?cation of FIGS. 3 and 4 the valve mech 
anism has a connecting tube 80 ?tting in the opening 81 
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of chamber 20". The opening 86 of tube 80 extends 
through the backing plate 82 which forms a rest portion 
for the valve member 83. Plate 82 contains channels 
84, 85 extending from the opening 86 to the vsides thereof 
so that valve member 83 is not effective in shutting off 
the flow of air into the chamber 20". The upper end 87 
of the valve has an internal ?at surface and includes the 
opening 88. Valve member 83 is formed of two disk 
shaped membranes 89 and 90 of polyethylene or similar 
?lm which are held apart in the center portion by electro 
static repulsion or which are held apart by entrapped air 
between the completely sealed edges of the membranes. 
Upon application of pressure to the container and the 
transfer of such pressure to the chamber 20" the mem 
branes 83 move against the inside surface of top 87 and 
close the ‘opening 88. At the same time, the membrane 
valve 83 quickly opens ori?ce 88 when pressure is re 
leased from chamber 20". 
The features and principles underlying the invention 

described above in connection with speci?c exempli?ca 
. tions will suggest to those skilled in the art many other 
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modi?cations thereof. It is accordingly desired that the 
appended claim shall not be limited‘ to any speci?c fea 
ture or details thereof. 

I claim: 
Valve means adapted to open and close in response 

to very slight changes in ‘pressure comprising, 
a casing including a valve seat on a ?rst side thereof 

having a central opening and a relatively ?at surface 
surrounding the opening, 

said central opening of said ?rst side being open to the 
atmosphere, ' 

a light movable valve member comprising a membrane 
of at least one thin impervious plastic ?lm and hav 
ing area substantially greater than the area of said 
central opening, 

said casing having a second side, which includes a ?uid 
conduit, for limiting the movement of the valve 
member away from the ?rst side, 

said second side of said casing including grooves which 
connect the ?uid conduit to a region beyond the area 
covered by said membrane whereby said membrane 
is not effective in stopping movement of ?uid out 
ward with respect to the second side, and in com 
bination therewith a chamber to which pressure can 
be applied connected to said ?uid conduit of said 
second side, 

said light movable valve member comprising a pair of 
disks of plastic ?lm sealed at the edges thereof with 
gas entrapped therebetween, said disk adjacent the 
opening of said ?rst side being substantially ?at. 
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