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[57] ABSTRACT 
A pipette including an elongated tubular body open at 
both ends and having as a ?xed part thereof a radial 
?ange structure intermediate of its ends by which 
?ange structure the body is suspended from the‘ mouth 
of a vessel in the central region thereof in operative po 
sition to aspirate the liquid contents of the vessel. This 
is the normal or storage position of the pipette which 
includes in the ?ange structure a portion lying in a 
plane normal to‘that of the body and which in the last 
mentioned position overlies the mouth of the vessel in 
proximity thereto and extends laterally beyond. it. The 
flange structure also includes a fixed skirt portion sus 
pended from the ?rst named portion in rigid relation ' 
thereto and which, in the last-mentioned position of the 
pipette, embraces the mouth portion of the vessel tele 
scoped therein. A lower marginal portion of the skirt is ‘ 
tapered interiorly to coact with the mouth of the vessel 
when the pipette is dropped into the vessel, effectively 
centering and guiding the pipette toward its normal po 
sition from a raised position. The ?ange structure also 
has a part thereof which coacts with the mouth of the 
vessel, in the stored position of the pipette, and which 
forms an air passageway from the vessel only from be 
neath the skirt portion. 

6 Claims, 4 Drawing Figures 
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MACHINE-TRANSFERRABLE PIPETTE 
BACKGROUND OF THE INVENTION 

1.. Field of the Invention 
This invention relates to a pipette useful in chemical 

and biochemical research or clinical laboratories for 
transferring a measured quantity of one liquid from one 
vessel to another vessel or vessels, usually for a reaction 
of the liquid with another liquid. 

2. Prior Art 
In laboratories such as characterized above it is com 

mon in carrying out biochemical analyses of various 
types to employ test tubes, cuvettes or ?asks for the 
storage, usually on a temporary basis, of‘liquid sub 
stances, or substances in liquid carriers, used in such 
analysis. Such vessels containing such substances are 
often capped prior to removal of a portion of the con 
tents, as by a pipette, and recapped after such removal. 
Such caps effectively tend to prevent foreign sub 
stances from falling into the vessels and contaminating 
the contents thereof. They have provided gas vents for 
the contents of such vessels to maintain the gas pres 
sure in the vessels, commonly constructed of glass, sub 
stantially equal to atmospheric pressure. At least to a 
large extent, such caps have reduced spillage of the ves 
sel contents during handling of the vessel, and have also 
reduced the risk of contamination of the ambient atmo 
sphere by the vessel contents. 
As previously indicated, to our knowledge, such caps 

have been so constructed as to require removal prior to 
transfer by pipette of contents of one vessel to another 
often requiring recapping. This process of liquid trans 
fer includes entry of a pipette,‘ often constructed of 
glass, into the uncapped vessel, loading of thepipette 
by aspiration, removal of the pipette from the vessel, 
and recapping the vessel. It also requires after use, 
manual disposition of the pipette as by placement 
thereof on a supporting table surface or in a trash re 
ceptacle if the pipette is of a disposable type. Obvi 
ously, thereexists during such’a process, in addition to 
the disadvantageous number of steps required, a risk of 
breakage of the elements occasioned by mishandling or 
collisions, and the risks of spillage and contamination. 
It will also be obvious from the foregoing that if a con 
ventional pipette is left’ in an uncapped vessel, it will be 
supported by its tip from the bottom of the vessel and 
the body of the pipettewill be supported from one side 
of he vessel mouth where it comes to rest by gravity. In 
other words, it will lean at an angle to the vertical in 
and against’ the vessel. ' 

SUMMARY OF THE INVENTION I 

It is an object of the invention to provide in a unitary 
structure a combined vessel cap and pipette, which. 
structure supports the pipette from the vessel mouth in 
a centered and vertical position for manual or machine 
pickup, in which position liquid in the vessel may be as 
pirated into the pipette. Further objects will be appar 
ent from the following detailed description. 

In accordance with the invention there is provided a 
pipette including an elongated tubular body open at 
both ends and having as ‘a ?xed part thereof a radial 
flange structure intermediate of its ends by which 
?ange structure the body is suspended from the mouth 
of a vessel in the central region thereof in operative po 
sition to aspirate the liquid contents of the vessel. This 
is the normal or storage position of the pipette which 
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2 
includes in the ?ange structure a disc portion lying in 
a plane normal to that of the body and which, in the 
last-mentioned position of the body, overlies the mouth 
of the vessel in proximity thereto and extends laterally 
beyond it. The ?ange structure also includes a ?xed 
skirt portion suspended from the ?rst-named portion in 
rigid relation thereto in which, in the last-mentioned 
position of the pipette, embraces the mouth portion} of 
the vessel which mouth portion is telescoped therein. 
A lower marginal portion of the skirt is tapered interi 
orly to coact with the mouth of the vessel when the pi 
pette is dropped into the vessel, effectively centering 
and guiding the pipette toward its normal position from 
a raised position. The ?ange structure also has a part 
thereof which coacts with the mouth of the vessel, in 
the stored position of the pipette, and which forms a 
gas passageway from the vessel only from beneath the 
skirt portion. 

BRIEF DESCRIPTION OF THE DRAWING 
In the drawing: 
FIG. 1 is a perspective view of a 

the invention; 
FIG. 2 is a longitudinal median sectional view of the 

pipette illustrating the latter resting in a vessel such as 
a test tube oracuvette; 
FIG. 3 is a fragmentary view illustrating in elevation, 

somewhat diagrammatically and in part in section, the 
machine pickup and delivery of the liquid from the 
container of FIG. 2 to another vessel, employing the pi 
pette; and I 

FIG. 4 is a view similar to FIG. 3, illustrating the re 
turn of the pipette to the container or vessel of FIG. 2. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the drawing, the pipette is indicated generally at 
10. It has an elongated tubular body 11 having a some» 
what narrowed and pointed lower end portion in which 
there is provided a liquid inlet and outlet 12 as shown 
in FIG. 2. The other end of the body is open, as at 13, 
and the body may be formed conveniently of glass or 
may be formed of a plastic material such as clear poly 
styrene. It is preferably that the pipette be formed of 
transparent material. ' 

The usual pipette graduations (not shown) may be 
provided on the pipette body arranged lengthwise 
thereof. Such graduations may indicate the volume of 
liquid in, the pipette which is aspirated thereinto 
through the opening 12 and may also indicate the vol 
ume dispensed from the pipette through the opening 
12. Liquid may be aspirated into the body 11 through 
suction by the mouth of the user to the upper end and 
opening 13 or may be applied by a machine in a man 
ner to be described hereinafter. If suction is applied 
orally to the tube 11 to convey liquid from a vessel, 
such as that shown in FIG. 2, into the pipette to the de 
sired level, the user thereafter places a finger on the 
open upper end of the pipette to maintain the liquid 
captive in the tube 11. The liquid is dispensed by re 
moving the user’s finger from the opening 13, permit 
ting air to pass thereinto and causing discharge through 
the opening 12. 
The liquid vessel shown in FIG. 2 and indicated at 14 

is illustrated only for purposes of example as being a 
test tube or the like having a rounded closed lower end 
and an open upper end. It has a cylindrical upper wall 

pipette embodying 
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structure of uniform cross section, as at 16. That is, its 
outer diameter is uniform in this area. The lower por 
tion of the vessel 14 may be structured as a ?ask, if de 
sired, rather than as a tube. The vessel 14 may be struc 
tured of lime glass for example or it may be formed of 
a suitable plastic material. - 

Intermediate the ends of the pipette body 11 the pi 
pette is provided with a ?xed radial ?ange structure in 
dicated generally at 18. The ?ange structure is prefera 
bly formed as an integral part of the body 11 as by 
being molded therewith. The structure 18 includes a 
portion 20 in the form of a'disc extending radially out 
wardly from the body 1 l and lying in a plane normal to 
the plane of the body 11. The structure 18 also includes 
a skirt portion 22 suspended from the outer marginal 
portion of the disc portion 20 and of a vertical or longi 
tudinal dimension approximating three times the outer 
diameter of the main portion of the body 11. 
The upper part of the skirt portion 18 is circular as 

shown best in FIGS. 1 and 2, and the lower part thereof 
is flared, as at 24, and provided with a thickened part 
26 at the lower extremity of the skirt to provide added 
strength in this region. The inner surface 28 of the 
flared part 24 is generated as a truncated cone, taper~ 
ing upwardly and toward the axis of the pipette body 
1 l. The vertical dimension of the surface 28 is approxi 
mately one-third the height of the skirt portion 22 and 
merges with the cylindrical inner surface thereof in the 
illustrated form of the pipette. The angle of the surface 
28 to the vertical may be approximately 30°. 
When the pipette is lowered or dropped into the re 

ceptacle 14, when not substantially aligned with the 
axis thereof, the aforementioned surface 28, which may 
be considered a cam surface, coacts with the periphery 
of the edge 30 defining the mouth of the vessel 14 in 
a manner to effectively center and guide the pipette to 
ward a substantially central position similar to that 
shown in FIG. 2. The ?ange structure 18 of the pipette 
is shown in FIG. 2 as supporting the pipette in sus 

- pended and spaced relation from the bottom of the ves 
se] 14, and the flange structure is in turn supported 
from the mouth of the vessel 14. In this position, the 
mouth or neck portion of the vessel is telescoped within 
the skirt portion 22. 

It is desired that the cap structure for the vessel 14 
permit equilization of gas pressure within the vessel 14 
and the ambient atmosphere. For this purpose an air or 
gas passageway is formed between the cap 18 and the 
mouth of the vessel for such gas as might build up in the 
vessel 14 to be vented beneath the skirt provided by the 
cap 18. To this end the undersurface of the disc portion 
20 of the cap may have shoulders, gussets or grooves 
or, as in the illustrated form, it may be ribbed to pro 
vide gas passages between the interior of the vessel and 
the interior of the skirt portion 22. Four ribs 32, cir 
cumferentially spaced apart and extending in radial di 
rections, are formed on the underside of the disc por 
tion 20, which ribs 32 rest on the mouth of the vessel 
14 to provide therebetween the aforementioned gas 
passages. By way of example, the inner diameter of the 
upper cylindrical portion of the skirt may be approxi 
mately 0.687 inch, while the inner diameter of the skirt 
at its lowest extremity may be 0.988 inch. The outer di 
ameter of the major portion of the tube 11 may be 
0.375 inch. The inner diameter of the neck of the vessel 
14 may be 0.557 inch and the outer diameter of the 
neck of the vessel may be 0.620 inch. 
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4 
As shown in FIG. 2, a wad 34 of cotton or the like 

may be inserted in the upper end portion of the tubular 
body 11 to facilitate maintaining the contents of the 
vessel 14 free from contamination by foreign objects 
which might otherwise fall thereinto through the pi 
pette body 11 and which wad of material also tends to 
maintain the contents of the vessel 14 captive. The wad 
34 may remain in the pipette while liquid is aspirated 
thereinto and discharged therefrom. If desired a device 
or element may extend into the upper end portion’of 
the pipette body 11 below the wad 34 to prevent dislo 
cation of the latter downwardly in the body 11. Also, 
the upper end of'the body 11 may be tapered some 
what, as at 36, to facilitate the insertion of this end of 
the pipette into a machine element for picking up the 
pipette while retaining sufficient material at this end of 
the pipette to enable the pipette to be knocked out of 
the machine element at the desired point, without 
breakage of the pipette by impingement on this end of 
the pipette. The machine pickup of the pipette is illus 
trated and described in detail in the copending patent 
application, assigned to the same assignee, of Henry D. 
Isenberg et al. Ser. No. 139,435, ?led May 3, 1971, ti 
tled “Method and Apparatus for Automated Antibiotic 
Susceptibility Analysis of Bacteria Samples.” 
As shown in FIGS. 3 and 4, the pipette may be picked 

up from the vessel 14 by a machine element, moved lat 
erally and subsequently returned to the vessel 14 by the 
machine element. As will be more apparent hereinaf 
ter, the pipette may be picked up from the vessel 14 by 
the machine element for transfer and deposit of the pi 
pette in another vessel (not shown) if desired. The ma 
chine element in the form of a pipette holder is indi 
cated generally at 38. The holder 38 may comprise an 
elongated body 40 having a bore 42 extending there 
through in a vertical direction as shown in FIG. 3. The 
bore 42 is counterbored, as at 44. I 
An end cap extends over the outer end of the coun 

terbore 44 and this cap is provided with a tapered ori 
?ce 46 through which the upper end portion of the 
body 11 of the pipette is extensible. Through the upper 
end of the bore 42 there extends a plunger 48 axially 
moveable in the bore 42 but provided with air-tight 
sealing devices or rings 50. 
At least two O-rings are provided in the counterbore 

44 in axially spaced-apart relationship to form an air 
tight seal around the upper end portion of the pipette 
when it is inserted in the holder, and to prevent the pi 
pette from cocking in the holder from the vertical posi 
tion. The O-rings 52 are so constructed and arranged 
that when they are engaged and seal against the pipette 
they do not engage so as to be compressed against the 
wall of the counterbore 44 but rather have clearance 
with the last-mentioned wall. This tends very effec 
tively to reduce friction when the pipette is extended 
into the O~rings 52 or removed therefrom. In fact, in 
the construction shown, at'least the lowermost O-ring 
52 tends to have only line contact with the pipette 
when it is inserted in the holder and line contact with 
the aforementioned cap of the holder. 
A ring-like spacer 54 is interposed between the 0 

rings 52 and has cam surfaces thereon engageable with 
the respective O-rings tending to center them. A light 
compression spring 56 has one end thereof bottoming 
in the counterbore 44 and has the other end thereof 
bearing against a sleeve 57 bearing against the upper 
surface of the uppermost one of the O-rings 52. This 
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spring and the spring follower 57, together with the ring 
54, tend to maintain the O-rings 52 in their proper rela 
tionship to receive the upper end of the pipette within 
the holder. 
The holder has an air port 58 extending into the body 

40 in communication with the bore 42, which port 58 
may have an air conduit 60 associated therewith, if de 
sired, extending in a direction away from the holder 
body 40; but, in any event, the port 58 is controlled by 
a shut-off valve not shown. 

As shown in FIGS. 3 and 4 the vessel 14, with the pi 
pette supported in it in the aforementioned manner, is 
supported in vertical position by a support element 62 
having a socket through which it extends and a comple 
mentary support element 64 having a socket to receive 
the lower end of the vessel 14. The arrangement is such 
that the vessel 14 with the pipette extending thereinto 
may be dropped into the support 62, 64 and lifted 
therefrom when desired. The support provided by the 
elements 62 and 64 may be stationary or, if desired, 
may be formed as part of a turntable. 
Only one other vessel, indicated at 66, is illustrated I 

as being provided for receipt of liquid from the pipette 
delivered from the vessel 14. It will be appreciated that 
contents from the pipette may be discharged into more 
than one vessel. The vessel 66 while illustrated as simi 
lar to the vessel 14 may have a different shape, its only 
requirement being that it have an upwardly directed 
open mouth. The vessel 66 is shown supported by sup 
port elements 68 and 70 similar to the above described 
support elements 62 and 64, respectively. 
A suitable mechanism, not shown, is provided for 

lowering and raising the holder 38 and traversing it lat 
erally as indicated in the dashed lines in FIGS. 3 and 4. 
In its movements the holder 38 is ?rst aligned with the 
station at which the vessel 14 is supported with the pi 
pette 10 extending thereinto and supported by the ves 
sel in the manner shown in FIG. 2. The holder is then 
caused to descend a distance suf?ciently for the upper 
end portion of the pipette body 11 to enter into the 
holder and be received therein in sealing engagement 
in the manner shown in FIG. 3. It will be noted that the 
holder does not descend a distance suf?ciently to im 
pact with the ?ange structure or cap 18 which impact 
might effect breakage of the pipette 10 or the vessel 14. 
While the holder 38 is in the position shown in FIG. 3 
and the valve controlling the air port 58 is closed, the 
plunger 48 is raised to aspirate ?uid from the vessel 14 
into the pipette,'the amount of liquid so aspirated being 
dependent on the distance of travel of the plunger 48 
before it is stopped. A suitable mechanism, not shown, 
is provided to effect axial movement of the plunger 48 
in both directions when desired. The holder 38 is then 
raised a distance suf?cient for the pipette to clear the 
vessel 14. Subsequently the holder 38 is traversed to a 
position in which the lower end of the pipette 10 is dis 
posed over and a distance above the mouth of the ves 
sel 66 as shown in broken lines of FIG. 3. Then, by 
opening the valve controlling the air port 58, so as to 
admit air under atmospheric pressure to the bore 42 
and the opening 13 in the upper end of the pipette, liq 
uid may be discharged through the opening 12 in the 
pipette to fall by gravity into the vessel 66, and this dis 
charge may continue until the valve controlling the air 
port 58 is closed. ‘ 

. The return travel of the pipette toward the vessel 14 
is shown in FIG. 4. The holder is traversed to the posi 
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6 
tion shown in the last-mentioned view in which the pi 
pette is over and spaced above the vessel 14. The 
holder 38 is then lowered from the position of FIG. 4 
so that the lower end of the pipette is moved well into 
the vessel 14, and while the cap 18 is spaced above the 
mouth of the vessel 14 the plunger 48 is caused to de» 
scend, ?rst effecting the complete evacuation of liquid 
from the pipette 10 into the receptacle 14 by air pres 
sure, and then striking the upper end of the body 11 of 
the pipette and causing the pipette to be ejected from 
the holder 38. The pipette then falls by gravity into the 
vessel 14 with the cap structure 18 providing the neces 
sary camming action through the surface 28 thereof as 
aforesaid to guide and center the pipette with reference 
to the vessel 14 through coaction of. the surface 28 and 
the mouth of the vessel. It will be appreciated from the 
foregoing that the so-called camming action of the cap 
18 on the vessel compensates for any misalignment 
within practical limits of the holder 38 with reference 
to the vessel support elements 62 and 64 and also com 
pensates for any misalignment within practical limits of 
the vessel 14 in the support element 62 and 64. 

It will be evident from the foregoing, that if the pi 
pette is used manually for the transfer of liquid from 
the vessel 14 to another vessel, the user may grasp and 
manipulate the vessel 14 with the thumb and fore?nger 
of one hand, while manipulating the pipette by the 
?ange structure 18 in the grasp of thumb and fore?nger . 
of the other hand of the user. The user’s hands need not 
touch the body 11 while the pipette is in use, which is 
a distinct advantage. 
While several forms of the pipette have been de 

scribed together with various uses, it will be appreci 
ated by those versed in the art that the pipette may take 
other forms and it is susceptible of‘ various changes in 
details and uses without departing from the principles 
of the invention. 
What is claimed is: 
l. A machine-transferable pipette for transferring a 

sample from one vessel to another and return to the 
first vessel to be dropped so as to have a free fall 
therein, said ?rst vessel having a neck portion‘ provid 
ing an upwardly opening mouth, comprising: an elon 
gated tubular body adapted to be arranged vertically 
having an inlet and discharge opening in the lower end 
portion thereof and a suction opening in the upper por 
tion thereof, said upper portion being free for pickup 
of the pipette, and a ?ange portion comprising a disc 
part embracing and ?xed to the body intermediate said 
discharge and suction openings, said ?ange portion 
having pipette-guiding and-centering means compris 
ing a relatively rigid skirt ?xed to and depending from 
the outer margin of said disc, said skirt having an inner 
transverse dimension greater than the neck of said first 
vessel, said skirt being suf?ciently smooth to slide over 
said vessel neck and terminating downwardly in a free 
edge, and said skirt having an inner surface portion ex 
tending upwardly a distance in a direction from said 
free edge and inclined toward the axis of said body so 
as to slidingly coact with said mouth of said ?rst vessel, 
when the pipette is dropped in said ?rst vessel as afore 
said, said neck of the vessel telescoping within said 
skirt, said disc being engageable with said mouth of said 
?rst vessel and serving to suspend said body in the last 
mentioned vessel in the normal position of said body; 
said ?ange ‘portion having means thereon coactin'g with 
said ?rst vessel to form a passageway from the interior 
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of the vessel to the ambient atmosphere from beneath 5. A pipette as de?ned in claim 1 wherein, saidskirt 
said skirt. is formed integrally with said disc part and the latter is 

2. A pipette as de?ned in claim 1 wherein, said ?ange formed integrally with said body. 
portion, together with said skirt thereof, is imperforate. 6. A pipette as de?ned in claim 5 wherein, said disc 

3. A pipette as de?ned in claim 1 wherein, said free 5 part has means thereon coacting with said vessel mouth 
edge of said skirt is formed as a ?ared part thereof. to form a gas passageway from the interior of the vessel 

4. A pipette as de?ned in claim 1 wherein, said inner to the ambient atmosphere from beneath said skirt. 
surface portion of said skirt extends to said free edge. * * * * * 
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