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(57) Abstract

A packing ring (1) for sealing the plunger (3) of a pipette (2), comprising a body part (5) which forms a thin-walled lip por-
tion (7) projecting in the direction of the plunger and its inner surface (8) disposed to press and to seal against the outer surface

(9) of the plunger (3) moving relative to the packing ring (1).
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PACKING RING FOR A PIPETTE PLUNGER.

The present invention concerns a packing ring
for a pipette plunger, serving to seal the plunger
against the inner surface of the cylinder.

In high-precision pipettes employed in medical
analytics, certain problems are inherent in the sealing
of the plunger against the inside of the cylinder.
Primary importance attaches to absolutely tight sealing
under all and any conditions independent of the pipet-
te's degree of filling, filling status (filling/emp-
tying) and potential manufacturing errors of the cylin-
der, such as uneven surfaces for instance. It is furt-
her required that the friction between plunger and
cylinder be made such as is desired, so that no prob-
lems may arise from friction in filling or emptying the
pipette nor, particularly, regarding measuring accur-
acy, in spite of the operating means. Moreover, there
may occur, in some motor-operated pipettes, vibration
of the plunger relative to the cylinder, resulting from
vibration caused by the motor or other operating means.

Oowing to the causes mentioned, extremely high
requirements are imposed on a pipette plunger packing,
regarding structural design and function of the packing
ring.

The packing rings which are being used in

' existing high-precision pipettes fail to meet all those

requirements mentioned in the foregoing which are
imposed on the packing ring.

The object of the present invention is to
eliminate the drawbacks to which reference has been

made in the foregoing.

It is a particular aim of the invention, to
provide a novel packing ring for sealing a pipette
plunger in the cylinder in such a way that the sealing
is efficient under all and any conditions, and in all
and any states of application of the pipette.
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It is further an object of the invention, to

provide a packing ring which produces between the

plunger and cylinder of the pipette an accurately pre-
determinable friction.

It is further an object of the invention, to
e a packing ring which can be used to eliminate
. in motor-driven precision pipet-
lunger accurately

provid
plunger vibration e.g
tes, and particularly to centre the p
and with forced guidance in the cylinder.

Regarding the features characterizing the
invention, reference is made to Claim 1.

The invention is based on a packing design in

which the packing forms a thin-walled lip portion pro-

jecting in the direction of the piston, the inner

diameter of said lip portion being fitted to press with
st the outer surface of the piston
moving relative to the packing ring. The lip portion is
advantageously thin-walled, its wall thickness on the
order of 0.5 to 0.1 mm, €.9. 0.15 to 0.3 mm, advantage-

ously about 0.2 to 0.25 mm.
The packing ring is
formable plastic, such as polyolefines, fluorinated
polyolefines, polyamides or other equivalent polymers
generally known as packing materials.
The inner diameter of the packing ring advan-
t the lip portion, for

for reducing frictiomn.

made of resilient and de-

tageously constitutes a minimum a
enhancing the sealing action and

The body portion of the packing ring may fur-
ther constitute a groove encircling the 1lip portion, a

g being placeable in said groove such as

tightening rin
or equivalent, to

a conventional O ring, a spring,
press the lip portion against the plunger.

Furthermore, on the outside surface of the
advantageously provided a locking

packing ring is
packing ring with the inner

groove for interlocking the
cylinder surface, with the aid of a locking ring.
The packing ring is, in a certain embodiment,
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advantageously elongated, substantially shaped like a
hollow cylinder, its length advantageously greater than
its outer diameter, and it constitutes a guide for the
plunger. In this embodiment the packing ring, made of
highly elastic, shock-absorbing material, can be advan-
tageously employed to attenuate vibration.

The invention is described in the following in
detail with the aid of embodiment examples, referring
to the attached drawing, wherein:-

Fig. 1 presents a packing ring according to the inven-
tion, sectioned,

Fig. 2 shows the packing ring of Fig. 1, mounted in the
cylinder volume of a motor-operated precision pipette,
and

Fig. 3 presents another packing ring according to the
invention, sectioned.

In Fig. 1 is depicted a packing ring 1 accord-
ing to the invention, in elevational view and partly
sectioned; the same packing ring is shown in Fig. 2,
mounted in position to seal the plunger 3 of a pipette
2 against the cylinder 4; in Fig. 2 the operating means
of the pipette has not been shown, in order to illus-
trate the design and function of the packing ring.

In Figs 1-2, the packing ring comprises a body
part 5 made of elastic material, this body part being
disposed to effect sealing against the inner surface 6
of the cylinder 4 of the pipette 2. Furthermore, the
body part 5 provides a thin-walled lip portion 7 pro-
jecting in the direction of the plunger 3 towards the
tip 10 of the pipette. The inner surface 8 of said lip
portion is disposed to press and seal against the outer
surface 9 of the plunger 3 moving relative to the pack-
ing ring. Hereby the packing ring constitutes a ring
sealed against and interlocked with the inner surface
of the cylinder, its lip portion, presenting the mini-
mum of the packing ring's inner diameter, being ar-
ranged to press and seal slidably against the outer
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surface of the plunger.
In Figs 1-2, the body part forms a groove 11

encircling the lip portion 7, in which a particular
tightening ring 12 has been placed, such as an O ring
or a spring, to press the lip portion with sealing
effect against the plunger 3. Thanks to said tightening
ring, efficient sealing is present in all and any cir-
cumstances and independent, e.g., of minor manufactur-
ing errors that may be found on the plunger surface.
Moreover, the sealing of the plunger and the friction
of the plunger against the cylinder can be adjusted to
be such as is desired, by exchanging the tightening
ring, in other words, the tightening ring can be sel-
ected in connection with manufacturing the device, to
meet any desired operating conditions and characterist-
ics.

In the embodiment depicted in Figs 1-2 a par-
ticular locking groove 13 has been provided on the
outer surface of the body part 5 of the packing ring 1,
a locking ring 14 being placed in said groove to inter-
lock the packing ring with the inner surface of the

cylinder 4. This locking ring may consist e.g. of an

0 ring, a D ring, or another equivalent locking ring

known in the art.
In Fig. 3 is shown an embodiment in which the

substantially cylinder-

packing ring 1 is elongated,
The

shaped and constitutes a guide for the plunger.
length 1 of the packing ring is greater than the
diameter d of the ring. The packing ring is made of
elastic, shock-absorbing material, and it absorbs
vibrations and movements of the plunger. The packing
ring shown in Fig. 3 constitutes an efficient positive
plunger guide. The packing ring shown in Fig. 3 is
equivalent to the embodiment of Figs 1-2 as regards the
lip portion 7, the tightening ring groove 12 and the
groove 13 for the locking ring 14.

In Fig. 2, the inner surface 6 of the cylinder

-/
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4 forms an expanded portion 15 with abutment border 16.
The packing ring 1 is placed in said expanded portion
15 in such manner that the thicker part of the packing
ring projecting over the groove encircling the lip por-
tion 7, i.e., the sealing portion 17 (Fig. 1) pushes
against said abutment border 16. The pipette is fur-
thermore provided with a tightening member, such as a
spring 18, arranged to press the packing ring against
the abutment border 16.

The embodiment examples are only meant to
illustrate the invention, and the embodiments of the
invention may vary within the scope of the claims fol-

lowing below.
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CLAIMS
1. A packing ring (1) for sealing the plunger

(3) of a pipette (2) in the cylinder (4), comprising a
body part (5) made of elastic material and disposed to
seal against the inner surface (6) of the cylinder,
characterized in that the body part (5) forms a thin-
walled 1lip portion (7) projecting in the direction of
the plunger (3) and its inner surface (8) disposed to
press and to seal against the outer surface (9) of the
plunger (3) moving relative to the packing ring (1).

2. Packing ring according to claim 1, char-
acterized in that the lip portion (7) projects towards
the tip (19) of the pipette (2).

3. Packing ring according to claim 1 or 2,
characterized in that the body part (5) forms a groove
(11) encircling the lip portion (7) and in which is
placed a tightening ring (12) to press the lip portion
against the plunger (3).

4. pPacking ring according to any one of
claims 1-3, characterized in that on the outside sur-
face of the body part (5) is provided a locking groove
(13) for interlocking the packing ring with the aid of
a locking ring (14) with the inner surface (6) of the
cylinder (4).

5. Packing ring according to any one of
claims 1-4, characterized in that the packing ring (1)
is elongated, substantially shaped like a hollow cylin-
der, and constitutes a guide for the plunger.

6. Packing ring according to any one of

characterized in that the inner diameter of
he location of

claims 1-5,
the packing ring (1) has a minimum at t

the lip portion.
7. Packing ring according to any one of

claims 1-6, characterized in that the packing ring (1)
is made of elastic polymer, such as polyolefines,
fluorinated polyolefines, polyamides or other equival-

ent polymers.
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