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Decapper and apparatus

TECHNICAL FIELD AND PRIOR ART

The invention relates to a decapper for removing a cap from a laboratory sample container and

to an apparatus comprising such a decapper.

In laboratories some types of instruments and/or analysis require closed laboratory sample con-
tainers such as sample tubes to be opened before laboratory samples are pretreated and/or
analyzed. Therefore, such instruments may have a decapper to remove a cap from the contain-

er. A device for decapping and recapping sample tubes is shown in document EP 2 538 227 B1.

SUMMARY OF THE INVENTION

It is the object of the invention to provide a decapper having improved properties than decap-
pers of the prior art. It is a further object of the invention to provide an apparatus comprising

such a decapper.

This object is achieved by a decapper according to claim 1 and an apparatus according to claim

12. Preferred embodiments are defined in the dependent claims.

The invention relates to a decapper for removing a cap from a laboratory sample container. The
decapper comprises a cap gripper comprising at least two gripping jaws. At least one of the at
least two gripping jaws, in particular each gripping jaw, is displaceable between a holding posi-
tion and a release position in or along a radial direction. In the holding position the at least two
gripping jaws hold or fix the cap. In the release position the cap is released by the at least two
gripping jaws. Additionally, the decapper comprises a guidance or mechanical stop. The guid-
ance is adapted to limit or prevent a movement of the cap in the radial direction caused by the

displacement of the one gripping jaw from its holding position into its release position.

The laboratory sample container is typically designed as a tube made of glass or transparent
plastic and typically has an opening at an upper end. The container can be used to contain,
store and transport a laboratory sample such as a blood sample, an urine sample or a chemical
sample. The cap is typically used to close or seal the laboratory sample container, in particular
its opening, and is typically embodied separate from the container. Depending on the laboratory
sample and the container, the cap may have several functions. One may be to keep the con-

tainer closed and the sample contained for the specified shelf life until time of opening. Another
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one may be to provide a barrier, e.g. to dirt, oxygen and/or moisture. The cap may comprise
rubber and/or plastic or may completely consist of rubber and/or plastic. Further, the cap has
typically a cylindrical shape, in particular with a circular cross section. Furthermore, the laborato-
ry sample container and/or the cap have/has typically means of attaching to each other with

sufficient security, e.g. threads, locks and/or adhesives may be used.

The guidance is embodied separate from the gripping jaws. Furthermore, in the holding position
the at least two gripping jaws may be relatively closer to each other in or along the radial direc-
tion than in the release position. In the holding position the cap may be hold by the at least two
gripping jaws in a force-fit manner and/or in a form-fit manner. In particular the gripping jaws
may hold the cap at its circumference or periphery. The gripping jaws may be evenly distributed
around an axial direction, wherein in particular the axial direction may be perpendicular to the
radial direction and/or may be parallel or coincidence with a longitudinal axis of the cap. When
the cap is released, it may come off the gripping jaws, in particular it may fall down due to gravi-
ty. In particular the decapper with its cap gripper may be oriented in such a way, that the axial
direction corresponds to the vertical such that the released cap falls down in or along the axial
direction. However, the cap may stick or adhere to at least one of the at least two gripping jaws,
which is displaceable between the holding position and the release position in the radial direc-
tion. Without the guidance during the displacement of the one gripping jaw from its holding posi-
tion into its release position the cap may be entrained or dragged by the one gripping jaw and
thereby accelerated or moved in the radial direction. This may cause a problem, e.g. when the
cap falls due to the movement in the radial direction somewhere down, where it is not supposed
to fall down. The cap may be contaminated or polluted with residues of the laboratory sample,
e.g. which may be transmitted to other laboratory sample containers, which would cause cross-
contamination and interfere with the testing and analysis of other samples. Moreover bio-hazard
is also an issue as samples are potentially infectious. Additionally or alternatively, the cap may
block moving parts of other laboratory equipment. Such a movement of the cap in the radial
direction is limited or prevented by the guidance. Thereby, the cap may come off the cap gripper
and/or may fall down, where it is supposed to do so. Thus, the properties of the decapper ac-
cording to the invention are improved and it may cause fewer problems in a laboratory environ-

ment than a decapper without such a guidance.

According to an embodiment of the invention at least one of the at least two gripping jaws of the
cap gripper, in particular each gripping jaw, comprises a blade. The blade is adapted to cut or to
engrave or to nick into the cap, in particular into the circumference of the cap. Thereby, the cap

is hold well. In particular the blade may extend around the axial direction and/or along the cir-
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cumference of the cap. Furthermore, the blade may comprise a metal or may completely consist

of a metal.

According to an embodiment of the invention the guidance comprises at least two guidance el-
ements. The at least two guidance elements are arranged in or along the radial direction oppo-
site to each other such that they surround the held cap on opposite sides. The at least two
guidance elements are adapted to limit or prevent a movement of the cap in the radial direction.
This is in particular advantageous, when several of the at least two gripping jaws are displacea-
ble between a holding position and a release position in or along the radial direction. In particu-

lar the at least two guidance elements may be embodied separate from each other.

According to an embodiment of the invention the at least two guidance elements form a ring, in
particular a closed ring such that the ring extends around the axial direction and/or along the
circumference of the cap completely. In particular the ring may have a circular cross section.

Furthermore, the ring may be one piece.

According to an embodiment of the invention a distance of the at least two guidance elements
or a distance in between them in the radial direction is smaller than 20 mm, in particular smaller
than 12 mm. Most of the caps for laboratory sample containers have a diameter smaller than
this distance value, whereby they may be surrounded by the at least two guidance elements,
when being held by the cap gripper. In case the at least two guidance elements form a ring, the

distance may correspond to a diameter of the ring.

According to an embodiment of the invention a distance of the at least two guidance elements in
the radial direction is smaller than a distance of the at least two gripping jaws or in between
them in the release position in the radial direction. In particular the distance of the at least two
guidance elements in the radial direction may be larger than the distance of the at least two

gripping jaws in the holding position in the radial direction.

According to an embodiment of the invention the guidance with its at least two guidance ele-
ments is movable in the axial direction with respect to the cap gripper with its at least two grip-
ping jaws. A distance of the at least two guidance elements in the radial direction is smaller than
a distance of the at least two gripping jaws in the holding position in the radial direction. In par-
ticular the axial direction may be perpendicular to the radial direction and/or may correspond to
the vertical. This embodiment is in particular advantageous for caps having a shoulder or step in
between a relatively axially lower, relatively wider part and a relatively axially higher, relatively

narrower part such as for example caps having a form appearance comprising a number of cyl-
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inders having different sizes. In particular a first cylinder can be a circular cylinder with a diame-
ter in the range from 13 mm to 18 mm and a height in the range from 7 mm to 20 mm. An op-
tional second cylinder can be a circular cylinder with a diameter of maximum 11 mm and a
height of maximum 16 mm. Thereby, the cap may be held in its relatively wider part by the at
least two gripping jaws in the holding position while the at least two guidance elements may
seat on the shoulder, in particular due to gravity, and surround the relatively narrower part.
When the cap is released, it may be pushed in the axial direction by the at least two guidance
elements from the cap gripper with its at least two gripping jaws away. Additionally, an outer
distance of the at least two guidance elements in or along the radial direction may be smaller
than a distance of the at least two gripping jaws in the release position in or along the radial
direction, such that the at least two guidance elements may axially move in between the at least

two gripping jaws.

According to an embodiment of the invention the decapper comprises a cap push element. The
cap push element is movable in the axial direction with respect to the cap gripper with its at
least two gripping jaws. Additionally, the cap push element is adapted to expose a pushing force
on the cap, in particular on a front side of the cap. In particular the axial direction may be per-
pendicular to the radial direction and/or may correspond to the vertical. Furthermore, the cap
push element may have the form of a disk, in particular extending in the radial direction. This
embodiment enables, that the cap may be pushed in the axial direction by the cap push element
from the cap gripper with its at least two gripping jaws away, when the cap is released, in par-
ticular due to gravity. Additionally, a diameter of the cap push element in or along the radial di-
rection may be smaller than a distance of the at least two gripping jaws in the release position in
or along the radial direction, such that the cap push element may axially move in between the at

least two gripping jaws.

According to an embodiment of the invention a height of the guidance in the axial direction is in
the range from 5 mm to 15 mm. The height of the guidance in the axial direction may be exactly

10 mm.

According to an embodiment of the invention the decapper comprises a container holder. The
container holder is adapted to hold the laboratory sample container. Additionally, the container
holder and the cap gripper with its at least two gripping jaws are displaceable relatively to each
other in the axial direction such that the held cap is removed or pulled away from the laboratory
sample container. Thereby, in case the cap has for example a rubber stopper, and is attached
to the container by a friction fit, it may be removed from the laboratory sample container. In par-

ticular the axial direction may correspond to the vertical and/or the cap gripper may be arranged
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vertically above the container gripper such that, after the removal of the cap, the open end of
the laboratory sample container is vertically above the rest of the container. Thereby, the la-
boratory sample may stay in the container and should not spill. In addition, the container holder
may be adapted to release the laboratory sample container after the removal of the cap from it.

In particular the container holder may comprise a gripper.

According to an embodiment of the invention the container holder and the cap gripper with its at
least two gripping jaws are rotatable relatively to each other around the axial direction such that
the held cap is unscrewed from the laboratory sample container. Thereby, in case the cap has
for example a thread and is screwed on the container, it may be removed from the laboratory

sample container by the relative axial and rotational movement of the container holder and the

cap gripper.

The invention further relates to an apparatus comprising a decapper as described above and a
cap receiver. The cap receiver is rotatable between a receiver position and a storage position
around a receiver axis. In the receiver position the decapper and the cap receiver are arranged
such that the cap receiver receives the released cap from the decapper. In the storage position
the cap receiver allows removing of the cap from the laboratory sample container. In particular
the cap receiver may be arranged vertically below the at least two gripping jaws of the cap grip-
per of the decapper. Thereby, the released cap may fall onto and/or into the cap receiver due to
gravity. In particular the receiver axis may correspond to the vertical. Thereby, it may be rotated
with relatively low effort. In addition, the apparatus may comprise a cap disposal compartment
and the cap receiver may be connected to the cap disposal compartment such that the received

cap is passed by the cap receiver into the cap disposal compartment.

According to an embodiment of the invention the apparatus comprises a mounting base. Addi-
tionally, the cap receiver is mechanically connected to the mounting base by a key hole cou-
pling system. Thereby, the cap receiver may be reversibly or nondestructively detached from
the mounting base in relatively short time. Hence, the detached cap receiver may be cleaned
from contaminations caused by the received cap. In addition, the apparatus may comprise an
index pin, wherein the index pin may be adapted to secure the cap receiver and the key hole

coupling system, respectively, against unintentional detachment.

By means of the decapper according to the invention, the advantages of the decapper accord-

ing to the invention, as discussed above, can be made applicable for the apparatus, respective-

ly.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the following, an embodiment of the invention will be described in detail with reference to the

drawings. Throughout the drawings, the same elements will be denoted by the same reference

numerals.

Fig. 1 shows a longitudinal section view of a decapper according to the invention
comprising a cap gripper holding a cap, a guidance and a container holder
holding a laboratory sample container,

Fig. 2 shows a longitudinal section of the decapper of Fig. 1 with the cap gripper
holding the cap being removed from the laboratory sample container and

Fig. 3 shows a longitudinal section view of an apparatus according to the inven-

tion comprising the decapper of Fig. 1 and a cap receiver with the cap be-

ing released, wherein the cap receiver is depicted in perspective view.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Figs. 1 to 3 show a decapper 1 for automatically removing a cap 2 from a laboratory sample
container 3. The decapper 1 comprises a cap gripper 4 comprising two gripping jaws 5. In a
different embodiment the cap gripper may comprise at least three, four, five, six or more grip-
ping jaws. Both gripping jaws 5 are displaceable between a holding position and a release posi-
tion in or along a radial direction 6. In a different embodiment it may be sufficient that only one
of the at least two gripping jaws may be displaceable between the holding position and the re-
lease position in the radial direction. In the holding position the gripping jaws 5 hold or fix the
cap 2, as can be seen in Figs. 1 and 2. In the release position the cap 2 is released by the grip-
ping jaws 5, as can be seen in Fig. 3. Additionally, the decapper 1 comprises a guidance or me-
chanical stop 7. The guidance 7 is adapted to limit or prevent a movement of the cap 2 in the
radial direction 6 caused by the displacement of one of the gripping jaws 5 from its holding posi-

tion into its release position.

In detail the laboratory sample container 3 is designed as a tube having an opening at an in Fig.
1 upper end. In Fig. 1 the cap 2 closes the container 3, in particular its opening. The cap 2 has a
thread and is screwed on the container 3. Further, the cap 2 has a cylindrical shape, in particu-
lar with a circular cross section. Furthermore, the cap 2 completely consists of rubber and/or

plastic.
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The gripping jaws 5 are evenly distributed around an axial direction 11, wherein the axial direc-
tion 11 is perpendicular to the radial direction 6. In the holding position the gripping jaws 5 are
relatively closer to each other in the radial direction 6 than in the release position. The gripping
jaws 5 hold the cap 2 at its circumference or periphery 21 in a force-fit manner and in a form-fit
manner; a longitudinal axis of the cylindrical shaped cap 2 coincidences with the axial direction
11. In detail each gripping jaw 5 comprises a blade 8. In Fig. 1 and 2 the blades 8 cut or en-
grave or nick into the cap 2, in particular into the circumference 21 of the cap 2. The blades 8
completely consist of a metal. The gripping jaws 5 and the blades 8, respectively, extend
around the axial direction 11 and thereby along the circumference 21 of the cap 2 almost com-

pletely.

Each of the gripping jaws 5 is attached to a finger or an arm of the cap gripper 4. The fingers
may be moved by at least one actuator for the displacement of the gripping jaws 5 between

their holding position and their release position.

In addition to the cap gripper 4 and the guidance 7 the decapper 1 comprises a container holder
13. The container holder 13 holds the laboratory sample container 3, in particular in such a way
that a longitudinal axis of the container 3 in form of the tube coincidences with the axial direction
11. In the shown embodiment the container holder 13 is embodied as a gripper. Further, the
container holder 13 and the cap gripper 4 with its gripping jaws 5 are displaceable relatively to
each other in the axial direction 11. Additionally, the container holder 13 and the cap gripper 4
with its gripping jaws 5 are rotatable relatively to each other around the axial direction 11.
Thereby, the held cap 2 is unscrewed from the laboratory sample container 3 such that the cap
2 is removed from the container 3. In a different embodiment, in particular in case the cap has a
rubber stopper and is attached to the container by a friction fit, it may be sufficient that the con-
tainer holder and the cap gripper with its gripping jaws may be displaceable relatively to each
other in the axial direction only such that the held cap is pulled away from the laboratory sample
container. In the shown embodiment the cap gripper 4 is arranged vertically above the container
holder 13 such that, after the removal of the cap 2, the open end of the container 3 is vertically
above the rest of the container. In particular the decapper 1 with its cap gripper 4 and its con-

tainer holder 13 is oriented in such a way, that the axial direction 11 corresponds to the vertical.

After the removal of the cap 2 from the container 3, the cap 2 may be released by the gripping
jaws 5. Then, it may come off the gripping jaws 5, in particular it may fall down due to gravity as
can be seen in Fig. 3. However, the cap 2 may stick or adhere to one of the gripping jaws 5. A

movement of the cap 2 in the radial direction 6 caused by the displacement of the gripping jaws



10

15

20

25

30

WO 2017/182353 PCT/EP2017/058751
-8-

5 from their holding position into their release position is limited by the guidance 7, which is em-

bodied separate from the gripping jaws 5.

In detail the guidance 7 comprises two guidance elements 9. The guidance elements 9 are ar-
ranged in the radial direction 6 opposite to each other such that they surround the held cap 2 on
opposite sides, as can be seen in Figs. 1 and 2. The guidance elements 9 are adapted to limit
or prevent a movement of the cap 2 in the radial direction 6. The guidance elements 9 extend
around the axial direction 11 and thereby along the circumference 21 of the cap 2, in particular
completely. In the shown embodiment the guidance elements 9 form a ring 10, in particular a
closed ring. The ring 10 has a circular cross section. Generally, the guidance elements may be
embodied separate from each other. Furthermore, in a different embodiment the guidance may
comprise at least three, four, five, six or more guidance elements. In particular, the number of
guidance elements may correspond to the number of gripping jaws. However, in the shown em-

bodiment the ring 10 is one piece.

In the shown embodiment a height H of the guidance 7, respectively its guidance elements 9, in

the axial direction 11 is 10 mm.

A distance D of the at least two guidance elements 9 in the radial direction 6, respectively a di-
ameter of the ring 10, is smaller than a distance A of the gripping jaws 5 in the release position
in the radial direction 6, as can be seen in Fig. 3. Thereby, the released cap 2 cannot follow one
of the gripping jaws 5 from its holding position into its release position in the radial direction 6. It
is stopped before by the guidance 7. In the shown embodiment the distance D may be 11.4 mm

+/- 0.6 mm, preferably 11.4 mm +/- 0.2 mm.

Furthermore, the distance D is smaller than a distance B of the gripping jaws 5 in the holding
position in the radial direction 6. In addition, the guidance 7 with its guidance elements 9 is
movable in the axial direction 11 with respect to the cap gripper 4 with its gripping jaws 5. In
detail the decapper 1 comprises a rail 31 extending in or along the axial direction 11. The rail 31
is fixed to the cap gripper 4 with its gripping jaws 5 and the guidance 7 with its guidance ele-

ments 9 is displaceable mounted on the rail 31.

This embodiment is in particular advantageous for the cap 2 of the present example, which has
a shoulder or step 24 in between a relatively axially lower, relatively wider part 22 and a relative-
ly axially higher, relatively narrower part 23. The cap 2 has a form appearance comprising two
cylinders having different sizes. The first cylinder is a circular cylinder with a diameter in the

range from 13 mm to 18 mm and a height in the range from 7 mm to 20 mm. The second cylin-
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der is a circular cylinder with a diameter of maximum 11 mm and a height of maximum 16 mm.
The distance B of the gripping jaws 5 in the holding position in the radial direction 6 corresponds
to a diameter of the cap in the relatively wider part 22. Before the cap 2 is held by the gripping
jaws 5 in the holding position, they may be in their release position and the cap 2 may be intro-
duced into the cap gripper 4. For example, the closed container 3 may be held by the container
holder 13. The container holder 13 and the cap gripper 4 may be relatively moved towards each
other in the axial direction 11. Thereby, the cap 2 with its relatively narrower part 23 ahead may
be moved in the axial direction 11 towards the cap gripper 4 with its gripping jaws 5. At first the
guidance elements 9 may surround the relatively narrower part 23. When the cap 2 with its
shoulder 24 is moved against the guidance elements 9, the cap 2 may move the guidance ele-
ments 9 in the axial direction 11 with respect to the cap gripper 4 with its gripping jaws 5.
Thereafter, the cap 2 may be held in its relatively wider part 22 by the gripping jaws 5 in the
holding position while the guidance elements 9 may seat on the shoulder 24, in particular due to
gravity, as can be seen in Figs. 1 and 2. When the removed cap 2 is released, it is pushed in
the axial direction 11 by the guidance elements 9 from the cap gripper 4 with its gripping jaws 5
away, in Fig. 3 downwards. In the shown embodiment an outer distance C of the at least two
guidance elements 9 in the radial direction 6, respectively an outer diameter of the ring 10, is
smaller than the distance A of the gripping jaws 5 in the release position in the radial direction 6,

such that the guidance elements 9 may axially move in between the gripping jaws 5.

In a different embodiment the distance of the at least two guidance elements in the radial direc-
tion may be larger than a distance of the at least two gripping jaws in the holding position in the
radial direction. Additionally or alternatively, the guidance may be not movable in the axial direc-
tion with respect to the cap gripper with its gripping jaws. It may be axially fixed. In particular the
guidance may be positioned above, below or on a level along the axial direction with respect to

cap gripper with its gripping jaws.

In the shown embodiment the decapper 1 comprises a cap push element 12 in the form of a
disk, in particular extending in the radial direction 6. The cap push element 12 is movable in the
axial direction 11 with respect to the cap gripper 4 with its at least two gripping jaws 5. In detail
the cap push element 12 is displaceable mounted on the rail 31. Additionally, the cap push ele-
ment 12 is adapted to expose a pushing force on the cap 2, in particular on a front side 25 of
the cap 2. When the cap 2 with its front side 25 ahead is introduced into the cap gripper 4, it is
moved against the cap push element 12 and the cap 2 may move the cap push element 12 in
the axial direction 11 with respect to the cap gripper 4 with its gripping jaws 5. When the re-
moved cap 2 is released, it is pushed in the axial direction 11 by the cap push element 12 from

the cap gripper 4 with its gripping jaws 5 away, in Fig. 3 downwards. In the shown embodiment
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a diameter E of the cap push element 12 in form of the disk in the radial direction 6 is smaller

than the distance A of the gripping jaws 5 in the release position in the radial direction 6.

The decapper 1 is part of an apparatus 41, as can be seen in Fig. 3. The apparatus 41 com-
prises a cap receiver 42 in addition to the decapper 1. The cap receiver 42 is rotatable between
a receiver position and a storage position around a receiver axis 43, in particular corresponding
to the vertical. In the receiver position the decapper 1 and the cap receiver 42 are arranged
such that the cap receiver 42 receives the released cap 2 from the decapper 1, as can be seen
in Fig. 3. In detail the cap receiver 42 is arranged vertically below the gripping jaws 5 of the cap
gripper 4 of the decapper 1. Thereby, the released cap 2 may fall onto and/or into the cap re-
ceiver 42 due to gravity. Due to the guidance 7 the cap 2 actually falls down, where it is sup-
posed to do so. In the storage position the cap receiver 42 allows removing of the cap 2 from

the laboratory sample container 3, as can be seen in Figs. 1 and 2.

Furthermore, the apparatus 41 comprises a mounting base 47 in form of an adapter plate. The
cap receiver 42 is mechanically connected to the mounting base 47 by a key hole coupling sys-
tem 45. The mounting base 47 is rotatable around the receiver axis 43 as well. The rotation of
the cap receiver 42 between the receiver position and the storage position is performed by a
rotational movement of the mounting base 47. In addition the apparatus comprises a lower ba-
sis 44 and the mounting base 47 is connected to the lower basis 44 by a rotatable connection.
The lower basis 44 is not rotatable. In detail the key hole coupling system 45 comprises guiding
screws and corresponding grooves. In addition, the apparatus 41 comprises an index pin 46.
The index pin 46 is adapted to secure the cap receiver 42 and the key hole coupling system 45,
respectively, against unintentional detachment from the mounting base 47, when being rotated
between the receiver position and the storage position. By operating the index pin 46 and rotat-
ing the cap receiver 42 relatively to the mounting base 47 and the lower basis 44, respectively,
around the receiver axis 43, the cap receiver 42 may be reversibly or nondestructively detached

from the mounting base 47.

In addition, the apparatus 41 comprises a not-shown cap disposal compartment and the cap
receiver 42 is connected to the cap disposal compartment such that the received cap 2 is

passed by the cap receiver 42 into the cap disposal compartment.

As the shown and above discussed embodiments reveal, the invention provides a decapper
comprising a guidance, whereby the properties of the decapper are improved. Furthermore, the

invention provides an apparatus comprising such a decapper.
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Claims

Decapper (1) for removing a cap (2) from a laboratory sample container (3), wherein the
decapper comprises

- a cap gripper (4) comprising at least two gripping jaws (5), wherein at least one of the
at least two gripping jaws is displaceable between a holding position and a release posi-
tion in a radial direction (6), wherein in the holding position the at least two gripping jaws
hold the cap and wherein in the release position the cap is released by the at least two
gripping jaws, and

- a guidance (7), wherein the guidance is adapted to limit a movement of the cap in the
radial direction caused by the displacement of the one gripping jaw from its holding posi-

tion into its release position and wherein the guidance is embodied separate from the

gripping jaws.

Decapper (1) according to claim 1, wherein at least one of the at least two gripping jaws

(5) comprises a blade (8), wherein the blade is adapted to cut into the cap (2).

Decapper (1) according to claim 1 or 2, wherein the guidance (7) comprises at least two
guidance elements (9), wherein the at least two guidance elements (9) are arranged in
the radial direction (6) opposite to each other such that they surround the held cap (2) on

opposite sides.

Decapper (1) according to claim 3, wherein the at least two guidance elements (9) form

aring (10).

Decapper (1) according to claim 3 or 4, wherein a distance (D) of the at least two guid-
ance elements (9) in the radial direction (6) is smaller than 20 mm, in particular smaller

than 12 mm.

Decapper (1) according to anyone of the claims 3 to 5, wherein a distance (D) of the at
least two guidance elements (9) in the radial direction (6) is smaller than a distance (A)

of the at least two gripping jaws (5) in the release position in the radial direction.

Decapper (1) according to anyone of the claims 3 to 6,

- wherein the guidance (7) with its at least two guidance elements (9) is movable in an
axial direction (11) with respect to the cap gripper (4) with its at least two gripping jaws
(5) and
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- wherein a distance (D) of the at least two guidance elements in the radial direction (6)
is smaller than a distance (B) of the at least two gripping jaws (5) in the holding position

in the radial direction.

Decapper (1) according to anyone of the preceding claims,

- wherein the decapper comprises a cap push element (12),

- wherein the cap push element is movable in an axial direction (11) with respect to the
cap gripper (4) with its at least two gripping jaws (5), and

- wherein the cap push element is adapted to expose a pushing force on the cap (2).

Decapper (1) according to anyone of the preceding claims, wherein a height (H) of the

guidance (7) in an axial direction (11) is in the range from 5 mm to 15 mm.

Decapper (1) according to anyone of the preceding claims,
- wherein the decapper comprises a container holder (13), wherein the container holder
is adapted to hold the laboratory sample container (3), and
- wherein the container holder and the cap gripper (4) with its at least two gripping jaws
(5) are displaceable relatively to each other in an axial direction (11) such that the held

cap (2) is removed from the laboratory sample container.

Decapper (1) according to claim 10,
- wherein the container holder (13) and the cap gripper (4) with its at least two gripping
jaws (5) are rotatable relatively to each other around the axial direction (11) such that the

held cap (2) is unscrewed from the laboratory sample container (3).

Apparatus (41) comprising

- a decapper (1) according to anyone of the preceding claims and

- a cap receiver (42), wherein the cap receiver is rotatable between a receiver position
and a storage position around a receiver axis (43), wherein in the receiver position the
decapper and the cap receiver are arranged such that the cap receiver receives the re-
leased cap (2) from the decapper and wherein in the storage position the cap receiver al-

lows removing of the cap from the laboratory sample container (3).

Apparatus (41) according to claim 12, wherein the apparatus comprises a mounting base
(47), and wherein the cap receiver (42) is mechanically connected to the mounting base
(47) by a key hole coupling system (45).
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