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ABSTRACT

A LIQUID-SAMPLE TAXING PIPETTE WITH A CONE EJECTOR
MECHANISM

The sampling pipette comprises a body (2); an arm
(20) movable relative to the body parallel to a
longitudinal direction (10) of the pipette in order to
eject a cone fixed to the body; and a button (14) for
cdntrolling movement of the arm. The pipette is arranged
in such a manner that the button (l14) applies sliding-
thrust on the arm (20) while the arm is moving relative

to the body.

Translation of the ticle and the abstract acs they were when originally filed by the
Applicant. No account haa been taken of anv changes that may have been made
subsequently by the PCT Authorities acting ex officio, e.g. under PCT Rules 37.2,

38.2, and/or 48.3.
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A LIQUID-SAMPLE PIPETTE WITH TIP EJECTING MECHANISM

The present i1nvention relates to pipettes for

taking samples of liquids.

Document EP-0 560 939 discloses a pipette
S comprising a body and an ejector arm that is slidably
movable along the body to separate a tip from the pipette,
which tip 1s held to the bottom end of the pipette by

friction. The pipette has an ejector control button

enabling the arm to be lowered by pressing on the button.

10 The button 1s hinged to the arm and is connected
to the body of the pipette in such a manner that pressing

down on the button alters its angle of inclination, and

lowers the arm by the lever effect while also reducing the

force a user needs to supply against the return spring of
15 the ejector. Nevertheless, the parts of that ejector

mecnanism are relatively difficult to make and to assemble.

An aspect of the i1nvention is to provide a pipette

ﬁ

of a different type in which the ejector mechanism is easier

to make and to assemble.

20 An aspect of the i1nvention provides a sampling

plpette comprising: a body; an arm movable relative to the

pody parallel to a longitudinal direction of the pipette in

order to eject a cone fixed to the body; and a button for

—
o

= the arm; wherein the button applies

controlling movement o:

2> a sliding thrust to the arm while pivoting about a fixed

axls perpendicular to the longitudinal direction.

Another aspect of the invention provides a
sampling pipette comprising: a body; an arm movable relative
to the body parallel to a longitudinal direction of the

30 pipette in order to eject a cone fixed to the body; and a
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Pﬁ

button for controlling movement of the arm; the pilpette

being arranged 1in such a manner that the button applies

sliding thrust on the arm while the arm 1s moving relative

to the body.

Thus, the connection between the button and the
arm 1s particularly simple. These two parts are therefore

casy to make and assemble so far as this connection 1s

concerned.

1

The 1nventlion may also present at least any one of

the following characteristics:
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- the button 1s mounted free to turn relative to the
body about an axis perpendicular to the longitudinal
direction;

- the pipette includes an intermediate part mounted
free to turn relative to the body about an axis parallel
to the longitudinal direction, the button being mounted
free to turn relative to the intermediate part about an
axis perpendicular to the longitudinal direction;

- the button 18 directly connected to the
intermediate part;

- the intermediate part is mounted free to turn
relative to the arm about the axis parallel to the
longitudinal direction;

- the intermediate part is connected directly to the
body;

- the pipette includes a linking part that 1is
movable relative to the body along an axis parallel to
the longitudinal direction, the button being movable
relative to said part via an opening in said part;

- the linking part is free to turn relative to the
arm about the axis parallel to the longitudinal
direction;

- the linking part is free to turn relative to the

intermediate part about the axis parallel to the

longitudinal direction; |
- the linking part is directly connected to the
intermediate part; .
' - the linking part is directly connected to the arm;
- the button is movable relative to the body in a
plane perpendicular to the longitudinal direction, being
free to occupy any position lying in a continuous rangc
of positions in said plane, and enabling the arm to be

moved into any position;

- the button is mounted free to turn relative to the
body in said plane;

~ the button is arranged to apply sliding thrust on
the arm during movement of the button in said plane;
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- the pipette includes means for identifying at
least one predetermined position of the button relative
to the body within said range;

- the pipette is a hand-held pipette;

- the pipette has a single channel; and

- the pipette is elongate in shape along the
longitudinal direction. |

Other characteristics and advantages of the
invention appear further from the following description
of a preferred embodiment given by way of non-limiting
example. In the accompanying drawings:

- Figure 1 is a fragmentary vertical axial section
view of the top portion of a pipette of the invention; '

- Figure 2 is a fragmentary view showing the right-
hand side of the Figure 1 pipette; '

- Figure 3 is an exploded perspective view showing
the top portion of the ejector mechanism of the Figure 1

pipette;

- Figures 4 and 5 are two views analogous to
Figure 1, respectively showing the high position and the
low position of the ejector;

- Figure 6 is a vertical axial section view on plane
VI-VI of the Figure 4 pipette;

- Figure 7 is a view analogous to Figure €6 showing
the ejector in the low position;

- Figure 8 ie a plan view showing the TFigure 1
pipette;

- Figure 9 is a horizontal section view on plane IX-
IX through the Figure 4 pipettc;

- Figure 10 is a fragmentary view of the pipette
analogous to Figure 8, showing the angular stroke of the
ejector button in a horizontal plane; and |

- Figures 11 and 12 are two views analogous to
Figure 10, showing the extreme left position and the
extreme right position of the button.

The pipette constituting an embodiment of the
invention and shown in Figure 1 is a sampling pipette
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having a single channel, and numexous aspects thereof are
known in themselves and are not described in detail
‘herein. Specifically, the pipétte comprises a rod 4
éxtending along an axis 10 and surmounted by a sampling-
control button 6 for controlling the sliding movement of

a piston along the axis 10 inside a bottom cavity of the

pipette in orxrder to suck up a sample of liquid into said
cavity or Lo expel ilL therefrom. |

The bottom tip of the pipette _i's suitable for
receiving a discardable tip held by friction and through
which the sampled liquid passes. The pipette includes

- means for adjusting the volume of sample to be taken,

which means may be of conventional type.
The pipette. includes an ejcctor mechanism enabling

~ the cone to be pushed downwards in the longitudinal

direction in order to separate it from the pipette. The
bottom portion of this mechanism is known in itself, and

only the top portion is described herein

With reference in particular to Figure 3, the
mechanism comprlses a top cap 12, an ejector control
button 14, a p:nrot guard 16, a spring 18, and an actuator
20. ' |

- The top cap 12 has a cylindrical side face 22 and a
plane circular top face 24. The center of the top face
is surmounted by a finger 26 received in an orifice of

‘the body 2 and held in place by a washer. The finger

enables the cap 12 to be turned relative to the body 2

about a wvertical axis 28 parallel to the axis 10, and

holds it stationary against sliding relative to the body.
" The button 14 has an approximately flat actuation

portion 30, a leg 32 extending sideways parallel to the

actuation portion, and a shaft 34 perpendicular to the
leg and progectlng from either side thereof. The shaft
is plvotally received :Ln the l:op cap 12. The button is
thus hinged to the cap about a horizontal axis 36 ‘
perpendicular to the vertical axes 10 and 28, and
intersecting the axis 28. The side wall 22 of the cap.

-y
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has a notch 37 through which the leg 32 of the button
extends while it is in the horizontal position. The cap
1s downwardly open.

The pivet guard 16 comprises a cylindrical wall 38
that is upwardly open and a plane circular bottom wall 40
with a finger 42 projecting downwards therefrom. The cap
12 extends inside the pivot guard 16 so that their side
faces 22 and 38 face each other. The wall 38 presents a
notch 3% extending up its full height and placed to
coincide with the notch 37 of the cap, with the leg 32
paseing Lherethrough. The pivot guard 16 is slidably
movable relative to the cap 12 along the axis 28,

The top portion of the actuator 20 presents a plane
wall 44 having a notch extending from its front edge to
1ts centexr. This notch receives the finger 42 extending
from the center of the wall 44. The bottom end of the
finger 1s enlarged so as to prevent the pivot guard 16
moving in translation relative to the actuator 20 along
the axis 28. The pivot guard 16 i1s thus free td turn
relative to the actuator about the axis 28. It is
pressed downwards against the wall 44 of the actuator.
The actuator 20 has a U-shaped rim 46 extending from the
edge of the wall 44, from thc rcar, the left, and the
right thereof, and projecting upwards relative to the
~wall 44. The rim has notches 48, for example three
notches as shown, or five notches, the notches extending
downwards into the xrim. One of the notches lies in the
middle of the rear portion of the rim, The other two are
respectively to the left and to the right of the wall 44.
' The leg 32 bears against the rim 46 and is capable of
penetrating into one of the notches 48.

The spring 18 is housed inside the actuator 20 as
shown in Figures 4 to 7. Its bottom end bears against
the body 2 and its top end bears against the underside of
the wall 44 to urge the actuator upwards. The actuator
20 is slidably movable in the body 2 along the axis 28.
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It is securely connected to a bottom rod (not shown) for

making contact with the cone to-be ejected.

The above-described structure makes two series of

movements possible. o
| Firstly, with reference to Figures 10 to 12, the

button 14 can be turned relative to the body 2 about the
axis 28, i.e. in a horizontal plane perpendicular to the
axXxis 28. It can move on either side of its rear or
middle position through 80° in each direction. The left
and right ends of these strokes, as shown in Figures 11

- and 12, corxrespond to the leg 32 being received in the

side notches 48. During this turning movement, the
button 14, the top cap 12, and the pivot guard 16 move as
a single unit turning about the axis 28. The actuator 20

~does not move. The button may be placed in any position

lying in its stroke of 160°, i.e. it may be engaged in .

the notches or it may lie outside them.

Furthermore, starting from any position of the

button 14 relative to the body 2 about the axis 28, the

button can be actuated downwards by the user acting on
the portion 30. This action causes the button to pivot
about the horizontal axis 36, thereby causing the pivot

guard 16 and the actuator 20 to slide vertically along

the axis 28. During this movement, the leg 32 bears
against a singie point of the rim 46, sliding over the
rim in a plane that extends radially relative to the axis
28. The top cap 12 remains stationary. Lowering the
actuator serves to eject the cone. Consequeni:ly, the
cone can be ejected regardless of the position of the
button about the axis 28, and in particular with the
button to the left, to the right, or behind the pipette.
In practice, the two above-described movements can

" be combined at will while moving the button. The user is

free to choose the position occupied by the button while -
1t is at rest and itsg position while moving to eject a

tip.
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It can be seen that thi‘s' mechanism provides great

freedom in moving and positioning the button while still
 being of relatively simple structure. It is easy to make

and to aaaem_blé. | .

In addition, since the sliding point of thrust
betwecn the button 14 and the actuator 20 extends -between
the actuation portion 30 and the shaft 34, the button
acts as a lever réducing tﬁe amount of force that needs
to be delivered in order to eject the tip. | |

The notches 48 constitute means for identifying
preferred positions for the button relative to the rim
(in this case behind, to the left, and to the right).

The characteristic relating to sliding thrust
between the button and the actuator during ejection can
be implemented independently of the characteristics

relating to the button being free to move relative to the

body in a plane perpendicular to the direction 10.

e Al 7 p— L,
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CLAIMS:
1. A sampling pilpette comprising:

- a body;

- an arm movable relative to the body parallel to

a longitudinal direction of the pipette 1n order to eject a

cone fixed to the body; and

- a button for controlling movement of the arm;

whereln the button applies a sliding thrust to the

arm while pivoting about a fixed axils perpendicular to the

longitudinal direction.

2. A plpette according to claim 1, wherein the button

1s mounted free to turn relative to the body about an axis

perpendicular to the longitudinal direction.

3. A pilpette according to claim 1 or claim 2, wherein

1t 1ncludes an 1ntermediate part mounted free to turn

relatlive to the body about an axis parallel to the

longitudinal direction, the button being mounted free to
turn relatilve to the 1ntermediate part about an axis

perpendicular to the longitudinal direction.

a4, A plpette according to claim 3, wherein the button

1s directly connected to the intermediate part.

5. A pipette according to claim 3 or claim 4, wherein

the intermediate part i1is mounted free to turn relative to

the arm about the axils parallel to the longitudinal

direction.

0. A plpette according to any one of claims 3 to 5,
wherein the 1ntermediate part 1s connected directly to the

pody.
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7. A pipette according to claim 1 or claim 2, whereiln

it includes a linking part that is movable relative to the

body along an axis parallel to the longitudina. direction,

the button being movable relative to said part via an

opening 1n sald part.

3 . A pipette according to any one of claims 3 to 6,
wherein it includes a linking part that is movable relative
to the body along an axis parallel to the longitudinal
direction, the button being movable relative to sald part

via an opening in said part.

9. A pipette according to claim 8, whereln the

linking part is free to turn relative to the arm about the

axis parallel to the longitudinal direction.

10. A pipette according to claim 8 or claim 9, whereiln

the linking part is free to turn relative to the

intermediate part about the axis parallel to the

longitudinal direction.

11. A pipette according to claim 1, whereiln the

linking part is directly connected to the intermediate part.

F

12. A pipette according to any one of claims 8 to 11,

wherein the linking part is directly connected to the arm.

o

13. A pipette according to any one of claims 1 to 12,

wherein the button i1s movable relative to the body in a

plane perpendicular to the longitudinal direction, being

"

free to occupy any position lying 1n a continuous range oI
positions in said plane, and enabling the arm to be moved

into any position.

14. A pipette according to claim 13, whereln the

button 1s mounted free to turn relative to the body 1n said

plane.
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15. A pipette according to claim 13 or claim 14,

wherein the button 1s arranged to apply sliding thrust on

—

Che arm during movement of the button in said plane.

F

10. A plpette according to any one of claims 13 to 15,

O wherein 1t 1ncludes means for identifying at least one

o~

predetermined position of the button relative to the body

wilithin said range.

F
s

17. A plpette according to any one of claims 1 to 16,

wherelin the pilpette is a hand-held pipette.

'

10  18. A pipette according to any one of claims 1 to 17,

wherein the plpette has a single channel.

19. A plpette according to any one of claims 1 to 18,

whereiln the pipette is elongate in shape along the

longitudinal direction.

SMART & BIGGAR

OTTAWA, CANADA

PATENT AGENTS
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