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(67) A container holding rack 100 is used in a
pre-processing device and holds a plurality of containers
1. A cap of each container 1 held by the container holding
rack 100 is attached or detached by an attachment-de-
tachment device of the pre-processing device. The con-
tainer holding rack 100 includes a plurality of container
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CONTAINER HOLDING RACK AND PRE-PROCESSING DEVICE

storages and a clamping member. The plurality of con-
tainer storages store the plurality of containers 1. The
clamping member can clamp the plurality of containers
1 to restrict rotation of the plurality of containers 1 stored
in the plurality of container storages.
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Description
BACKGROUND
Technical Field

[0001] The present invention relates to a container
holding rack and a pre-processing device.

Description of Related Art

[0002] Pre-processing may be performed on a sample
using a container such as a centrifuge tube before an
analysis of a sample is performed in an analysis device.
For example, in the pre-processing, a sample to be an-
alyzed is injected into a container having a cap, and a
predetermined solvent or agent is added to the stored
sample. Further, a content in the container is stirred, etc.
Thereafter, the content is extracted from the container
and injected into a predetermined vial. The content in-
cluding the sample after the pre-processing is supplied
from the vial to the analysis device, whereby a desired
analysis is performed in regard to the sample.

[0003] In the pre-processing, the cap is opened or
closed before and after the content is injected into the
container, or before and after the content is extracted
from the container. Such repetitive manual work of open-
ing or closing the cap is cumbersome. As such, a cap
open/close device that automatically opens or closes the
cap of the container is used. For example, in a cap
open/close device described in JP 3-226484 A, a sample
container is held by a pair of grippers of a grip open-close
driver, and a cap is held by a robot hand. In this state,
the grip open-close driver is rotated, so that the cap is
opened or closed.

SUMMARY

[0004] Withthe cap open/close device described in JP
3-226484 A, caps are opened or closed one by one.
Therefore, in a case where the number of containers is
large, it requires a long period of time to open or close
the caps, and throughput is reduced.

[0005] An object of the present invention is to provide
a container holding rack that can easily attach caps to or
detach the caps from a plurality of containers and a pre-
processing device.

[0006] One aspect of the present invention relates to
acontainerholding rack whichis usedin a pre-processing
device and holds a plurality of containers, and in which
a cap of each container is attached or detached by an
attachment-detachment device of the pre-processing de-
vice, and includes a plurality of container storages that
store the plurality of containers, respectively, and a
clamping member thatis capable of clamping the plurality
of containers to restrict rotation of the plurality of contain-
ers respectively stored in the plurality of container stor-
ages.
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[0007] Another aspect of the present invention relates
to a pre-processing device that includes the above-men-
tioned container holding rack, and the attachment-de-
tachment device that attaches or detaches caps of a plu-
rality of containers held by the container holding rack,
wherein the attachment-detachment device attaches or
detaches the cap of each container held by the container
holding rack when the clamping member clamps the plu-
rality of containers.

[0008] Other features, elements, characteristics, and
advantages of the present disclosure will become more
apparent from the following description of preferred em-
bodiments of the present disclosure with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWING
[0009]

Fig. 1 is a perspective view showing the appearance
of a container holding rack according to a first em-
bodiment;

Fig. 2 is a plan view of a main body of the container
holding rack of Fig. 1;

Fig. 3 is a cross sectional view showing the config-
uration of the inside of the container holding rack;
Fig. 4 is an enlarged cross sectional view for explain-
ing the configuration of a swinging member in one
region;

Fig. 5 is a cross sectional view for explaining the
behavior of the container holding rack;

Fig. 6 is a cross sectional view for explaining the
behavior of the container holding rack;

Fig. 7 is a cross sectional view showing the config-
uration of the inside of a container holding rack ac-
cording to a first modified example;

Fig. 8 is a cross sectional view showing the config-
uration of the inside of a container holding rack ac-
cording to a second modified example;

Fig. 9 is a cross sectional view showing the config-
uration of the inside of a container holding rack ac-
cording to a third modified example;

Fig. 10 is a perspective view showing the appear-
ance of a container holding rack according to a sec-
ond embodiment of the present invention;

Fig. 11 is a plan view showing a main body of the
container holding rack of Fig. 10;

Fig. 12 is a plan view showing the configuration of
the inside of the container holding rack;

Fig. 13 is a cross sectional view for explaining the
behavior of the container holding rack;

Fig. 14 is a cross sectional view for explaining the
behavior of the container holding rack;

Fig. 15 is a plan view showing the configuration of
the inside of a container holding rack according to a
first modified example;

Fig. 16 is a plan view showing the configuration of
the inside of a container holding rack according to a
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second modified example;

Fig. 17 is a block diagram showing one example of
an analysis system;

Fig. 18 is a cross sectional view showing the config-
uration of the inside of a container holding rack ac-
cording to another embodiment; and

Fig. 19 is a cross sectional view showing the config-
uration of the inside of a container holding rack ac-
cording to another embodiment.

DETAILED DESCRIPTION
[1] First Embodiment
(1) Configuration of Container Holding Rack

[0010] A container holding rack according to embodi-
ments of the present invention will be described below
in detail with reference to the drawings. Fig. 1 is a per-
spective view showing the appearance of a container
holding rack according to a first embodiment. As shown
in Fig. 1, the container holding rack 100 can hold a plu-
rality (four in the present example) of containers 1 using
a main body, described below. Each container 1is a cen-
trifuge tube that is used in pre-processing for an analysis
of a sample, for example, and has a cylindrical outer pe-
ripheral surface. Further, a screw-type cap 2 is attachable
to or detachable from an upper portion of each container
1.

[0011] Fig. 2 is a plan view showing the main body of
the container holding rack 100 of Fig. 1. As shown in Fig.
2, the main body 10 is formed of metal such as aluminum
and includes a bottom member 11 and a peripheral wall
member 12. The bottom member 11 is substantially
square. The peripheral wall member 12 is provided to
project upwardly from the edge of the bottom member
11. Circular concave portions 13 are respectively formed
in four corners of the upper surface of the bottom member
11. The diameter of each concave portion 13 is slightly
larger than the outer diameter of a container 1 of Fig. 1.
[0012] In the following description, in a case where the
four concave portions 13 are to be differentiated from
one another, the four concave portions 13 are respec-
tively referred to as concave portions 13a to 13d. Within
a horizontal plane, the direction in which a pair of sides
of the bottom member 11 opposite to each other extends
is referred to as an X direction, and the direction that is
orthogonal to the X direction is referredtoas a Y direction.
Further, the straight line in parallel with the X direction
and passing through the center of the bottom member
11 is referred to as a virtual line Lx, and the straight line
in parallel with the Y direction and passing through the
center of the bottom member 11 is referred to as a virtual
line Ly.

[0013] Further, a region, which includes the concave
portion 13a and is sectioned by the virtual lines Lx, Ly,
of the bottom member 11 is referred to as a region R1.
A region, which includes the concave portion 13b and is
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sectioned by the virtual lines Lx, Ly, of the bottom mem-
ber 11 is referred to as a region R2. A region, which in-
cludes the concave portion 13c and is sectioned by the
virtual lines Lx, Ly, of the bottom member 11 is referred
to as a region R3. A region, which includes the concave
portion 13d and is sectioned by the virtual lines Lx, Ly,
of the bottom member 11 is referred to as a region R4.
[0014] The region R2 has the configuration symmetri-
cal with that of the region R1 with respect to the virtual
line Lx. The region R3 has the configuration symmetrical
with the region R1 with respect to the virtual line Ly. The
region R4 has the configuration symmetrical with the re-
gion R2 with respect to the virtual line Ly. In each of the
regions R1 to R4 of the bottom member 11, an opening
14 is formed to be adjacent to a concave portion 13 in
the X direction.

[0015] A through hole 15 extending in the X direction
is formed in each of a portion, between the concave por-
tions 13a, 13b, of the peripheral wall member 12, and a
portion, between the concave portions 13c, 13d, of the
peripheral wall member 12. Further, a projection 16 pro-
jecting in the Y direction is formed in each of a portion,
between the concave portions 13a, 13c, of the inner pe-
ripheral surface of the peripheral wall member 12, and a
portion, between the concave portions 13b, 13d, of the
inner peripheral surface of the peripheral wall member
12.

[0016] Fig. 3is across sectional view showing the con-
figuration of the inside of the container holding rack 100.
As shown in Fig. 3, the container holding rack 100 in-
cludes a cover member 20, two mobile members 30, a
biasing body 40 and four swinging members 50 in addi-
tion to the main body 10. The cover member 20 is formed
of a resin material having a substantially cuboid shape,
for example, and covers the main body 10. Four through
holes 21 (see Fig. 1) that respectively correspond to the
four concave portions 13 of the main body 10 and are
circular are formed in the upper surface of the cover mem-
ber 20. Further, a through hole 22 corresponding to a
through hole 15 of the main body 10 is formed in each
of the two side surfaces facing each other of the cover
member 20.

[0017] The two mobile members 30 are formed of a
material similar to that of the main body 10, for example.
The two mobile members 30 has a bar shape extending
in the X direction and are respectively inserted into two
through holes 15 of the peripheral wall member 12 of the
main body 10 to be slidable in the X direction. At the tip
of each mobile member 30, flange-shape wide portions
31, 32 are formed at a predetermined interval. The base
portion of each mobile member 30 is a pressure portion
33 that can be pressed by a drive member, described
below. The biasing body 40 is a spring member, for ex-
ample. The biasing body 40 is provided to connect the
tips of the two mobile members 30 to each other, and
biases the two mobile members 30 such that the two
mobile members 30 move away from each other.
[0018] The four swinging members 50 are formed of a
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material similar to that of the main body 10, for example,
and are respectively provided in the four regions R1 to
R4 of the bottom member 11 of the main body 10. A
swinging member 50 in the region R1 will be described
below. A swinging member 50 in the region R2 has the
configuration similar to that of the swinging member 50
in the region R1 except for being symmetrical with the
swinging member 50 in the region R1 with respect to the
virtual line Lx. A swinging member 50 in the region R3
has the configuration similar to that of the swinging mem-
ber 50 in the region R1 except for being symmetrical with
the swinging member 50 in the region R1 with respect to
the virtual line Ly. A swinging member 50 in the region
R4 has the configuration similar to that of the swinging
member 50 in the region R2 except for being symmetrical
with the swinging member 50 in the region R2 with re-
spect to the virtual line Ly.

[0019] Fig. 4 is an enlarged cross sectional view for
explaining the configuration of the swinging member 50
in the one region R1. As shown in Fig. 4, the swinging
member 50 is a plate-shape member extending in one
direction. A through hole 51 extendingin an up-and-down
direction is formed in the swinging member 50. A pin
member 52 is attached to an opening 14 (see Fig. 2) in
the region R1 of the bottom member 11 through the
through hole 51 of the swinging member 50. Thus, the
swinging member 50 is attached to the region R1 of the
bottom member 11 to be swingable within the horizontal
plane about the pin member 52. The center of the pin
member 52 within the horizontal plane is referred to as
a swing axis P1.

[0020] One end of the swinging member 50 is located
between wide portions 31, 32 of the mobile member 30,
and can abut against the wide portion 31 or 32. A portion,
that can abut against the wide portion 32, of the swinging
member 50 is referred to as an exertion portion P2. The
other end of the swinging member 50 can abut against
the outer peripheral surface of the container 1 of Fig. 1.
A portion, that can abut against the container 1, of the
swinging member 50 is referred to as an abutment portion
P3. In the present example, the distance L1 between the
swing axis P1 and the exertion portion P2 is larger than
the distance L2 between the swing axis P1 and the abut-
mentportion P3. Further, inthe presentexample, an elas-
tic member 53 is provided at the swinging member 50 as
the abutment portion P3. The elastic member 53 is an
annular rubber member, for example, and is wound
around the swinging member 50.

(2) Behavior of Container Holding Rack

[0021] Figs. 5 and 6 are cross sectional views for ex-
plaining the behavior of the container holding rack 100.
As shown in Figs. 5 and 6, a container 1 is fitted into each
concave portion 13 of the bottom member 11 of the main
body 10 through a through hole 21 (see Fig. 1) of the
cover member 20. Thus, the four containers 1 are held
by the main body 10. The outer peripheral surface of a
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container 1 fitted into each concave portion 13 abuts
against the inner peripheral surface of the peripheral wall
member 12 of the main body 10. A portion, which abuts
against each container 1, of the inner peripheral surface
of the peripheral wall member 12 is referred to as a wall
portion 17.

[0022] Further, a drive member 3 can be inserted into
each through hole 22 of the cover member 20. Two drive
members 3 have a bar shape and respectively corre-
spond to the two mobile members 30. Each drive member
3 is connected to an actuator (not shown) such as an air
cylinder or a stepping motor and presses a corresponding
pressure portion 33 of a corresponding mobile member
30 by driving in the X direction. A state in which each
mobile member 30 is not pressed is referred to as a nor-
mal state, and a state in which each mobile member 30
is pressed is referred to as a pressure state.

[0023] In the normal state, a force directed outwardly
is applied to each mobile member 30 by biasing of the
biasing body 40 as indicated by the outlined arrows A1
in Fig. 5. In this case, one end of the swinging member
50 in the region R1 and one end of the swinging member
50 in the region R2 abut against a wide portion 31 of one
mobile member 30. One end of the swinging member 50
in the region R3 and one end of the swinging member
50 in the region R4 abut against a wide portion 31 of the
other mobile member 30. Thus, each swinging member
50 swings within the horizontal plane about a pin member
52 such that one end moves outwardly and the other end
moves inwardly.

[0024] In this state, the other ends of the swinging
members 50 in the regions R1, R3 abut against one pro-
jection 16 of the peripheral wall member 12 of the main
body 10. The other ends of the swinging members 50 in
the regions R2, R4 abut against the other projection 16
of the peripheral wall member 12 of the main body 10.
At this time, each swinging member 50 is substantially
in parallel with the Y direction, and an elastic member 53
wound around each swinging member 50 does not abut
against a container 1. Therefore, a container 1 can be
pulled out of each concave portion 13 of the main body
10, or a container 1 can be fitted into each concave por-
tion 13 of the main body 10.

[0025] In the pressure state, a pressure portion 33 of
each mobile member 30 is pressed by a corresponding
drive member 3 against biasing of the biasing body 40,
whereby a force directed inwardly is applied to each mo-
bile member 30 as indicated by the outlined arrows A2
in Fig. 6. In this case, one end of the swinging member
50 in the region R1 and one end of the swinging member
50 in the region R2 abut against the wide portion 32 of
the one mobile member 30. One end of the swinging
member 50 in the region R3 and one end of the swinging
member 50 in the region R4 abut against the wide portion
32 of the other mobile member 30. Thus, each swinging
member 50 swings within the horizontal plane about the
pin member 52 such that one end moves inwardly and
the other end moves outwardly.
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[0026] In this state, an elastic member 53 wound
around each swinging member 50 abuts against the outer
peripheral surface of a container 1 fitted into a concave
portion 13 corresponding to the swinging member 50.
Therefore, each container 1 is held not to be rotatable
by abutting against a corresponding wall portion 17 of
the peripheral wall member 12 of the main body 10 and
a corresponding elastic member 53. Therefore, it is pos-
sible to respectively attach the caps 2 to or detach the
caps 2 from the upper portions of the containers 1 by
respectively rotating the plurality of caps 2 of Fig. 1 in the
upper portions of the plurality of containers 1.

(3) Effects

[0027] In the container holding rack 100 according to
the present embodiment, the concave portions 13 are
respectively formed in the four corners of the one surface
ofthe bottom member 11. Ina plan view as viewed toward
the one surface of the bottom member 11, the two mobile
members 30 are movable in the X direction along the
virtual line Lx. In the plan view, a swing axis P1 is ar-
ranged in each of the regions R1, R2 that are opposite
to each other with respect to the virtual line Lx, and a
swing axis P1 is arranged in each of the regions R3, R4
opposite to each other with respect to the virtual line Lx.
In each of the regions R1 to R4, a swinging member 50
is swingable about a swing axis P1.

[0028] Inthe pressure state in which a pressure portion
33 of each mobile member 30 is pressed, the two mobile
members 30 move toward each other. Thus, each swing-
ing member 50 abuts against a container 1 fitted into a
corresponding concave portion 13. In the normal state
where the pressure portion 33 of each mobile member
30is not pressed, the two mobile members 30 are moved
away from each other by the biasing body 40. Thus, each
swinging member 50 is spaced apart from a container 1
fitted into a corresponding concave portion 13.

[0029] With this configuration, it is possible to cause
each swinging member 50 to be spaced apart from a
container 1 fitted into a corresponding concave portion
13 by putting each mobile member 30 in the normal state.
Thus, a container 1 can be pulled out from each concave
portion 13, or a container 1 can be fitted into each con-
cave portion 13.

[0030] On the other hand, it is possible to cause each
swinging member 50 to abut against a container 1 fitted
into a corresponding concave portion 13 by putting each
mobile member 30 in the pressure state. In this case, a
container 1 fitted into each concave portion 13 is held by
a corresponding swinging member 50 and a correspond-
ing wall portion 17 of the peripheral wall member 12.
Therefore, rotation of each container 1 is restricted. Thus,
the caps 2 can be easily attached to or detached from
the plurality of containers 1.

[0031] Each swinging member 50 includes an exertion
portion p2 on which a force of a corresponding mobile
member 30 is to be exerted and an abutment portion P3
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that can abut against a container 1 fitted into a corre-
sponding concave portion 13. The distance L1 between
an exertion portion P2 and a swing axis P1 is larger than
the distance L2 between an abutment portion P3 and the
swing axis P1. In this case, each swinging member 50
can firmly abut against a container 1 fitted into a corre-
sponding concave portion 13. Further, in the present ex-
ample, an elastic member 53 is provided as an abutment
portion P3. Thus, rotation of a container 1 is restricted
more easily.

[0032] Further, in the plan view, the one mobile mem-
ber 30 is provided to be movable in the X direction be-
tween the concave portions 13a, 13b, and the other mo-
bile member 30 is provided to be movable in the X direc-
tion between the concave portions 13c, 13d. In this case,
the size of the container holding rack 100 can be reduced
in the X direction. Further, because the center axes of
the two mobile members 30 extend in a common straight
line, the two mobile members 30 can be pressed with an
easier operation.

[0033] Further, inthe plan view, the regions R1, R3 are
located opposite to each other with respect to the virtual
line Ly, and the regions R2, R4 are located opposite to
each other with respect to the virtual line Ly. Similarly,
the swinging member 50 in the region R1 and the swing-
ing member 50 in the region R3 are located opposite to
each other with respect to the virtual line Ly, and the
swinging member 50 in the region R2 and the swinging
member 50 in the region R4 are located opposite to each
other with respect to the virtual line Ly. The two mobile
members 30 are also located opposite to each other with
respect to the virtual line Ly. In this case, each swinging
member 50 can uniformly abut against a container 1 fitted
into a corresponding concave portion 13. Thus, the caps
2 can be easily attached to or detached from the plurality
of containers 1.

(4) Modified Examples

[0034] While each mobile member 30 has a pressure
portion 33 at its base portion and exerts a force on two
corresponding swinging members 50 by being pressed
in the presentembodiment, the embodiment is not limited
to this. Fig. 7 is a cross sectional view showing the con-
figuration of the inside of a container holding rack 100
according to a first modified example. As shown in Fig.
7, each mobile member 30 may exert a force on two
corresponding swinging members 50 by being pulled. In
the first modified example, a state in which each mobile
member 30 is not being pulled is a normal state. Further,
a biasing body 40 biases two mobile members 30 such
that the two mobile members 30 move toward each other.
[0035] While swinging members 50 in regions R1, R3
are arranged between concave portions 13a, 13c, and
swinging members 50 in regions R2, R4 are arranged
between concave portions 13b, 13d in the present em-
bodiment, the embodiment is not limited to this. Fig. 8 is
a cross sectional view showing the configuration of the
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inside of a container holding rack 100 according to a sec-
ond modified example. As shown in Fig. 8, swinging
members 50 in regions R1, R3 may be arranged out-
wardly of concave portions 13a, 13c, and swinging mem-
bers 50 in regions R2, R4 may be arranged outwardly of
concave portions 13b, 13d.

[0036] In the second modified example, one mobile
member 30 is not provided between the concave portions
13a, 13b in a plan view, and the other mobile member
30 is not provided between the concave portions 13c,
13d in the plan view. Further, wall portions 17 in the re-
gions R1, R3 are located between a swinging member
50 in the region R1 and a swinging member 50 in the
region R3, and wall portions 17 in the regions R2, R4 are
located between a swinging member 50 in the region R2
and a swinging member 50 in the region R4.

[0037] While the container holding rack 100 is config-
ured to be capable of holding four containers 1 in the
present embodiment, the embodiment is not limited to
this. Fig. 9 is a cross sectional view showing the config-
uration of the inside of a container holding rack 100 ac-
cording to a third modified example. As shown in Fig. 9,
in a bottom member 11 of a main body 10, concave por-
tions 13a, 13b may be formed but concave portions 13c,
13d do not have to be formed. In this case, the container
holding rack 100 is configured to be capable of holding
two containers 1. In the third modified example, the con-
tainer holding rack 100 does not have a region R3 or R4,
and does not include a mobile member 30 or a swinging
member 50 corresponding to a region R3 or R4.

[2] Second Embodiment
(1) Configuration of Container Holding Rack

[0038] A container holding rack according a second
embodiment of the present invention will be described
below in detail with reference to the drawings. Fig. 10 is
a perspective view showing the appearance of the con-
tainer holding rack according to a second embodiment.
As shown in Fig. 10, the container holding rack 100 in-
cludes a main body 110 and a cover member 120. The
container holding rack 100 can hold a plurality (four in
the presentexample) of containers 1 using the main body
110. Each container 1 is a centrifuge tube that is used in
pre-processing for an analysis of a sample, for example,
and has a circular outer peripheral surface. Further, a
screw-type cap 2 is attachable to or detachable from an
upper portion of each container 1.

[0039] The cover member 120 is formed of a resin ma-
terial having a substantially cuboid shape, for example,
and is attached to the main body 110 to cover an upper
portion of the main body 110. In the upper surface of the
cover member 120, four through holes 121 that are lo-
cated in upper portions of four concave portions 114 of
the main body 110, described below, and have a circular
shape of the same size as the concave portions 114 are
formed. A container 1 held by the main body 110 is in-
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serted into each through hole 121.

[0040] Fig. 11 is a plan view showing the main body
110 of the container holding rack 100 of Fig. 10. As shown
in Fig. 11, the main body 110 is formed of a resin material,
for example, and includes a bottom member 111, a pe-
ripheral wall member 112 and a center wall member 113.
The bottom member 111 is substantially square. The pe-
ripheral wall member 112 is provided to project upwardly
from the edge of the bottom member 111.

[0041] The center wall member 113 is provided to
project upwardly from the center portion of the bottom
member 111. Between the peripheral wall member 112
and the center wall member 113, circular concave por-
tions 114 are respectively formed in four corners of the
upper surface of the bottom member 111. Each concave
portion 114 is an example of a container storage. The
diameter of each concave portion 114 is slightly larger
than the outer diameter of a pressing member 130, de-
scribed below.

[0042] Inthe following description, in a case where the
four concave portions 114 are to be differentiated from
one another, the four concave portions 114 are respec-
tively referred to as concave portions 114ato 114d. With-
in a horizontal plane, the direction in which a pair of sides
ofthe bottom member 111 opposite to each other extends
is referred to as an X direction, and the direction that is
orthogonal to the X directionis referred toasaY direction.
Further, the straight line in parallel with the X direction
and passing through the center of the bottom member
111 is referred to as a virtual line Mx, and the straight
line in parallel with the Y direction and passing through
the center of the bottom member 111 is referred to as a
virtual line My.

[0043] Further, a region, which includes the concave
portion 114a and is sectioned by the virtual lines Mx, My,
of the bottom member 111 is referred to as a region S1.
A region, which includes the concave portion 114b and
is sectioned by the virtual lines Mx, My, of the bottom
member 111 is referred to as aregion S2. Aregion, which
includes the concave portion 114c and is sectioned by
the virtual lines Mx, My, of the bottom member 111 is
referred to as a region S3. A region, which includes the
concave portion 114d and is sectioned by the virtual lines
Mx, My, of the bottom member 111 is referred to as a
region S4. The regions S2, S4 respectively have the con-
figuration symmetrical with the regions S1, S3 with re-
spect to the virtual line Mx. The regions S1, S2 are re-
spectively opposite to the regions S3, S4 with the virtual
line My located therebetween.

[0044] One end portion of the center wall member 113
in the Y direction is located between the concave portion
114aand the concave portion 114c. The other end portion
of the center wallmember 113 inthe Y direction is located
between the concave portion 114b and the concave por-
tion 114d. In the upper surfaces of the one end portion
and the other end portion of the center wall member 113,
screw holes 101 extending in the up-and-down direction
are respectively formed. Two screw members 102 (see
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Fig. 10) are respectively screwed in the two screw holes
101 of the center wall member 113 via the cover member
120. Thus, the covermember 120 is attached to the upper
portion of the main body 110.

[0045] Fig. 12 is a plan view showing the configuration
of the inside of the container holding rack 100. As shown
in Fig. 12, the container holding rack 100 includes a plu-
rality of (four in the present example) of pressing mem-
bers 130, a latch member 140 and a belt member 150 in
addition to the main body 110 and the cover member
120. The plurality of pressing members 130 correspond
to the plurality of concave portions 114, respectively.
[0046] Each pressing member 130 is formed of silicon
rubber, for example, and has a cylindrical shape. Each
pressing member 130 may be formed of another rubber
material or formed of a material having relatively high
flexibility and a relatively high coefficient of static friction.
The inner diameter of each pressing member 130 is
slightly larger than the outer diameter of a container 1 of
Fig. 10. Each pressing member 130 is arranged to be
able to come into contact with the outer peripheral surface
of a container 1 and to come into contact with the inside
of a corresponding concave portion 114.

[0047] The latch member 140 is attached to the side
surface or the like in the Y direction of the center wall
member 113, is a draw latch, for example, and includes
a fixed end 141, a free end 142 and a turning shaft 143.
The fixed end 141 is attached to the side surface in the
Y direction of the center wall member 113, for example.
The free end 142 is provided to be turnable about the
turning shaft 143. The turning shaft 143 is connected to
the fixed end 141 and constitutes one member in com-
bination with the free end 142. The latch member 140
can be switched between an open state in which the free
end 142 turns freely with respect to the fixed end 141
and a close state in which the free end 142 is engaged
with the fixed end 141. The open state and the close state
are examples of first and second states, respectively. In
Fig. 12, the latch member 140 in the open state is shown.
[0048] The belt member 150 is formed of stainless, for
example, and has an elongated shape. The belt member
150 may be formed of another metallic material or may
be formed of another material having relatively high ri-
gidity. The belt member 150 is arranged to surround the
plurality of pressing members 130. One end portion 151
of the belt member 150 is connected to the fixed end 141
of the latch member 140. The other end portion 152 of
the belt member 150 is connected to the free end 142 of
the latch member 140. The end portions 151, 152 are
examples of first and second end portions, respectively.
[0049] Inthepresentexample,anannularmember 144
thatis turnable with respectto the free end 142 is provided
atthe free end 142. The end portion 152 of the belt mem-
ber 150 is inserted into the annular member 144 and is
fixed to another portion of the belt member 150 by a screw
member 103 while being folded. The method of fixing the
end portion 152 of the belt member 150 is not limited to
the above-mentioned method. The end portion 152 of
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the belt member 150 may be directly fixed to the free end
142 of the latch member 140, for example.

[0050] Further, while the end portion 151 of the belt
member 150 is directly connected to the fixed end 141
of the latch member 140 in the present example, the em-
bodimentis not limited to this. The end portion 151 of the
belt member 150 may be fixed to the side surface of the
center wall member 113, for example. In this case, the
end portion 151 of the belt member 150 and the fixed
end 141 of the latch member 140 are indirectly connected
to each other via the center wall member 113.

(2) Behavior of Container Holding Rack

[0051] Figs. 13 and 14 are cross sectional views for
explaining the behavior of the container holding rack 100.
As shown in Fig. 13, a user puts the latch member 140
in the open state. Next, the user fits a container 1 into
each concave portion 114 in the upper surface of the
bottom member 111 of the main body 110 through each
through hole 121 (see Fig. 10) of the cover member 120.
In this case, each pressing member 130 comes into con-
tact with a container 1 while surrounding the correspond-
ing container 1. Thus, the four containers 1 are held by
the main body 110.

[0052] Thereafter, the user puts the latch member 140
in the close state as indicated by the arrow A in Fig. 14.
In this case, the end portion 151 and the end portion 152
of the belt member 150 are closer to each other than a
case where the latch member 140 is in the open state.
Therefore, as indicated by the arrows B in Fig. 14, the
belt member 150 presses the plurality of pressing mem-
bers 130 inwardly from outside with a larger pressure
than a case where the latch member 140 is in the open
state. Therefore, the belt member 150 presses a corre-
sponding container 1 against the inner peripheral surface
of each concave portion 114 via each pressing member
130.

[0053] In this state, rotation of each container 1 is re-
stricted by a corresponding pressing member 130. As a
result, in the upper portions of the plurality of containers
1, the containers 1 are not rotated when the plurality of
caps 2 of Fig. 10 are respectively rotated, and a cap 2 in
an upper portion of each container 1 can be attached or
detached.

[0054] With this configuration, because restriction of
rotation of each container 1 can be realized only by the
container holding rack 100, it is not necessary to provide
an actuator for applying force to press each container 1
to the container holding rack 100. Therefore, a position-
ing mechanism of the container holding rack 100 in the
attachment-detachment device of the caps 2 does not
conflict with a positioning mechanism of the container
holding rack 100 in the actuator. Thus, the caps 2 can
be more easily attached or detached.
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(3) Effects

[0055] In the container holding rack 100 according to
the present embodiment, when the latch member 140 is
in the open state, a corresponding container 1 is fitted
into each concave portion 114 in the upper surface of the
bottom member 111. In this case, each container 1 is
stably held while being surrounded by a corresponding
pressing member 130 and being opposite to the belt
member 150 in a corresponding concave portion 114.
[0056] Further, after each container 1 is fitted into a
corresponding concave portion 114, the latch member
140 is put in the close state. In this case, each container
1 is firmly pressed with a larger pressure than a case
where the latch member 140 is in the open state by the
belt member 150 and the inner peripheral surface of a
corresponding concave portion 114 via a corresponding
pressing member 130. Thus, rotation of the plurality of
containers 1 is restricted. As a result, the caps 2 can be
easily attached to or detached from the plurality of con-
tainers 1.

(4) Modified Examples

[0057] While each pressing member 130 is arranged
to surround a corresponding container 1 in the present
embodiment, the embodiment is not limited to this. Fig.
15 is a plan view showing the configuration of the inside
of a container holding rack 100 according to a first mod-
ified example. As shown in Fig. 15, in the first modified
example, each pressing member 130 has nota cylindrical
shape but a curved plate shape. Each pressing member
130 is opposite to a corresponding container 1 and is
arranged to be able to come into contact with the con-
tainer 1.

[0058] Inthefirstmodified example, when alatch mem-
ber 140 is in the close state, each container 1 is firmly
pressed with a larger pressure than a case where the
latch member is in the open state by a belt member 150
and the inner peripheral surface of a corresponding con-
cave portion 114 via a corresponding pressing member
130. In this case, because rotation of a plurality of con-
tainers 1 is restricted, caps 2 can be easily attached to
or detached from the plurality of containers 1.

[0059] Fig. 16 is a plan view showing the configuration
of the inside of a container holding rack 100 according
to a second modified example. As shown in Fig. 16, in
the second modified example, not a plurality of pressing
members 130 but one pressing member 130 is provided.
The pressing member 130 has a strip shape and is at-
tached to the inner peripheral surface of a belt member
150 to be able to come into contact with a plurality of
containers 1.

[0060] In the second modified example, when a latch
member 140 is in the close state, each container is firmly
pressed with a larger pressure than a case where the
latch member 140 is in the open state by the belt member
150 and the inner peripheral surface of a corresponding
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concave portion 114 via the common pressing member
130. In this case, because rotation of the plurality of con-
tainers 1 is restricted, caps 2 can be easily attached to
or detached from the plurality of containers 1.

[3] Third Embodiment

[0061] A pre-processing device according to a third
embodiment of the present invention will be described
below in detail with reference to the drawings. Fig. 17 is
a block diagram showing one example of an analysis
system. As shown in Fig. 17, the analysis system 500
includes a pre-processing device 200 and an analysis
device 300. The pre-processing device 200 includes a
container holding rack 100, a sample storage 210, an
adder 220, a shaker 230, a separator 240, an injector
250 and a discarder 260.

[0062] The container holding rack 100 holding the four
containers 1 for pre-processing is introduced into the
sample storage 210. While being the container holding
rack 100 of Fig. 10 according to the second embodiment
in the example of Fig. 17, the container holding rack 100
may be the container holding rack 100 of Fig. 1 according
to the first embodiment. A vial rack 310 holding a plurality
of vials 311 for an analysis is introduced into the injector
250.

[0063] In a case where the container holding rack 100
according to the first embodiment is used, in each of the
sample storage 210, the adder 220 and the injector 250,
adrive member 3 (see Fig. 5) and an actuator for pressing
a pressure portion 33 of a mobile member 30 of the con-
tainer holding rack 100 are provided. Further, in each of
the sample storage 210, the adder 220 and the injector
250, an attachment-detachment device 270 for attaching
caps 2 to or detaching the caps 2 from the plurality of
containers 1 by rotating the caps 2 of the plurality of con-
tainers 1 in the container holding rack 100 is provided.
[0064] After detaching a cap 2 from each container 1
in the introduced container holding rack 100, the sample
storage 210 stores a sample to be analyzed in each con-
tainer 1 and attaches the cap 2 to each container 1. A
sample to be analyzed includes food, forexample. There-
after, the sample storage 210 carries the container hold-
ing rack 100 into the shaker 230 and carries the container
holding rack 100 that has been carried in from the shaker
230 into the adder 220.

[0065] After detaching a cap 2 from each container 1
in the container holding rack 100 that has been carried
in from the sample storage 210, the adder 220 adds a
predetermined solvent, an internal standard reagent, etc.
to each container 1 and attaches the cap 2 to each con-
tainer 1. Thereafter, the adder 220 carries the container
holding rack 100 into the shaker 230 and carries the con-
tainer holding rack 100 that has been carried in from the
shaker 230 into the separator 240.

[0066] After stirring the content in each container 1 by
shaking the container 1 in the container holding rack 100
that has been carried in from the sample storage 210,
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the shaker 230 carries the container holding rack 100
into the sample storage 210. Further, after stirring the
content in the container 1 by shaking each container 1
in the container holding rack 100 that has been carried
in from the adder 220, the shaker 230 carries the con-
tainer holding rack 100 into the adder 220. The separator
240 separates the content in a container 1 into compo-
nents by applying a centrifugal force to each container 1
in the container holding rack 100 that has been carried
in from the adder 220. Thereafter, the separator 240 car-
ries the container holding rack 100 into the injector 250.
[0067] After detaching a cap 2 from each container 1
in the container holding rack 100 that has been carried
in from the separator 240, the injector 250 extracts part
of the content from each container 1 and injects the ex-
tracted content into each vial 311 in the vial rack 310.
Thus, the content including a sample after the pre-
processing is stored in each vial 311. Thereafter, the in-
jector 250 attaches a cap 2 to each container 1 in the
containerholding rack 100 and carries the container hold-
ing rack 100 into the discarder 260. Further, the injector
250 carries the vial rack 310 into the analysis device 300.
The discarder 260 discards the content in each container
1 in the container holding rack 100 that has been carried
in from the injector 250.

[0068] The analysis device 300 performs a predeter-
mined analysis in regard to the content in each vial 311
in the vial rack 310 that has been carried in from the pre-
processing device 200. An analysis includes determining
quantity of pesticide residue in food, which is a sample,
for example. The analysis device 300 may be a liquid
chromatograph mass spectrometer (LC/MS), a gas chro-
matograph mass spectrometer (GC/MS) or another anal-
ysis device, for example.

[0069] In the pre-processing device 200, it is possible
to attach the caps 2 to or detach the caps 2 from the
plurality of containers 1 simultaneously and automatically
by using the container holding rack 100. Thus, throughput
can be improved. Further, it can save human labor.

[4] Other Embodiments
[0070]

(1) While the container holding rack 100 includes a
wall portion 17 that can abut against each container
1in the first embodiment, the embodiment is not lim-
ited to this. As long as each swinging member 50
can press a container 1 to restrict rotation of the cor-
responding container 1, a container holding rack 100
does not have to include a wall portion 17 that can
abut against each container 1.

(2) While an elastic member 53 is provided at each
swinging member 50 as an abutment portion P3 in
the first embodiment, the embodiment is not limited
to this. As long as each swinging member 50 can
press a container 1 to restrict rotation of the corre-
sponding container 1, an elastic member 53 does
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not have to be provided at each swinging member 50.
(3) While the distance L1 between a swing axis P1
and an exertion portion P2 of each mobile member
30 is larger than the distance L2 between the swing
axis P1 and an abutment portion P3 of the mobile
member 30 in the first embodiment, the embodiment
is not limited to this. As long as each swinging mem-
ber 50 can press a container 1 to restrict rotation of
the corresponding container 1, the distance L1 be-
tween a swing axis P1 and an exertion portion P2 of
each mobile member 30 is equal to or less than the
distance L2 between the swing axis P1 and an abut-
ment portion P3.

(4) While the container holding rack 100 includes the
biasing body 40 in the first embodiment, the embod-
iment is not limited to this. As long as a container 1
can be pulled out of each concave portion 13 of the
bottom member 11, or a container 1 can be fitted
into each concave portion 13 of the bottom member
11 in the normal state, a container holding rack 100
does not have to include a biasing body 40.

(5) While the container holding rack 100 has the sym-
metrical configuration with respect to the virtual line
Ly in the first embodiment, the embodiment is not
limited to this. As long as each swinging member 50
can press a container 1 to restrict rotation of the cor-
responding container 1, a container holding rack 100
does not have to have the symmetrical configuration
with respectto a virtual line Ly. For example, a center
axis of one mobile member 30 and a center axis of
the other mobile member 30 do not have to be on a
common straight line.

(6) While the belt member 150 is provided to press
the plurality of containers 1 inwardly from outside in
the second embodiment, the embodiment is not lim-
ited to this. Figs. 18 and Fig. 19 are cross sectional
views showing the configuration of the inside of a
container holding rack 100 according to another em-
bodiment. As shown in Fig. 18 and Fig. 19, in the
present embodiment, a belt member 150 is provided
to extend along the side surface of a center wall
member 113 to be opposite to a plurality of pressing
members 130. As shown in Fig. 18, a user puts a
latch member 140 in the open state and fits a con-
tainer 1 to each concave portion 114 in the upper
surface of a bottom member 111 of a main body 110.
Thereafter, as indicated by the arrow C in Fig. 19,
the user puts the latch member 140 in the close state.
In this case, the force directed toward the center of
the circular shape of a corresponding concave por-
tion 114 is applied to a portion of the belt member
150 extending along the circularinner peripheral sur-
face of each concave portion 114. Therefore, as in-
dicated by the arrows D in Fig. 19, the belt member
150 presses a plurality of pressing members 130 out-
wardly from inside with a larger pressure than a case
where the latch member 140 is in the open state.
Therefore, the belt member 150 presses a corre-
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sponding container 1 against the inner peripheral
surface of a peripheral wall member 112 via each
pressing member 130.

Also in this state, rotation of each container 1 is re-
stricted by a corresponding pressing member 130.
Therefore, in upper portions of a plurality of contain-
ers 1, the plurality of caps 2 of Fig. 10 are respectively
rotated, so that a cap 2 can be attached to or de-
tached from an upper portion of each container 1.
Also in the container holding rack 100 of Fig. 19,
similarly to the first modified example, a plurality of
pressing members 130 having a curved plate shape
may be provided instead of a plurality of pressing
members 130 having a cylindrical shape. Alterna-
tively, similarly to the second modified example, a
common strip shaped pressing member 130 may be
provided instead of a plurality of pressing members
130 having a cylindrical shape.

(7) While the container holding rack 100 includes the
pressing members 130 in the second embodiment,
the present embodiment is not limited to this. In a
case where each container 1 can be sufficiently firm-
ly pressed when a latch member 140 is in the close
state, a container holding rack 100 does not have to
include a pressing member 130. The same applies
to the first or second modified example. With the con-
figuration, when the latch member 140 is in the close
state, each container 1 is directly pressed by a belt
member 150.

(8) While the plurality of concave portions 114 are
formed in the upper surface of the bottom member
111 in the second embodiment, the embodiment is
not limited to this. The concave portions 114 do not
have to be formed in the upper surface of the bottom
member 111. Further, in a case where a plurality of
containers 1 can be stably arranged, the main body
110 does not have to include the bottom member
111 as long as including a container storage.

(9) While the container holding rack 100 is configured
to hold the four containers 1 in the second embodi-
ment, the embodiment is not limited to this. A con-
tainer holding rack 100 may be configured to hold
two or three containers 1 or may be configured to
hold five or more containers 1.

[5] Correspondences between Constituent Elements in
Claims and Parts in Preferred Embodiments

[0071] In the above-mentioned embodiment, the
swinging member 50 or the belt member 150 is an ex-
ample of a clamping member. The concave portions 13a
to 13d are examples of first to fourth concave portions,
respectively, and the regions R1 to R4 are examples of
first to fourth regions, respectively. The virtual line Lx is
an example of a first virtual line, a second virtual line and
a common straight line, the virtual line Ly is an example
of a third virtual line, and the mobile member 30 is an
example of first and second mobile members.
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[0072] The containers 1 in the regions R1 to R4 are
examples of first to fourth containers, respectively, the
swing axes P1 in the regions R1 to R4 are examples of
first to fourth axes, respectively, the swinging members
50 in the regions R1 to R4 are examples of first to fourth
swinging members, respectively. The wall portions 17 in
the regions R1, R2 are examples of first and second wall
portions, respectively, and the abutment portions P3 in
the regions R1, R2 are examples of firstand second abut-
ment portions, respectively. The exertion portions P2 in
the regions R1, R2 are examples of first and second ex-
ertion portions, respectively, and the elastic members 53
in the regions R1, R2 are examples of first and second
elastic members, respectively.

[6] Aspects

[0073] It is understood by those skilled in the art that
the plurality of above-mentioned illustrative embodi-
ments are specific examples of the below-mentioned as-
pects.

[0074] (ltem 1) A container holding rack according to
one aspect may be used in a pre-processing device and
may hold a plurality of containers, and in which a cap of
each container may be attached or detached by an at-
tachment-detachment device of the pre-processing de-
vice, and may include a plurality of container storages
that store the plurality of containers, respectively, and a
clamping member thatis capable of clamping the plurality
of containers to restrict rotation of the plurality of contain-
ers respectively stored in the plurality of container stor-
ages.

[0075] In the container holding rack, the clamping
member clamps the plurality of containers stored in the
plurality of container storages, whereby rotation of the
plurality of containers is restricted. Thus, the caps can
be easily attached to or detached from the plurality of
containers.

[0076] (ltem 2) The container holding rack according
to item 1, wherein the plurality of containers may include
first and second containers, the container holding rack
may include a bottom member having one surface in
which first and second concave portions, into which the
first and second containers are respectively fitted, are
formed as the plurality of container storages, a first mobile
member configured to be movable in first and second
directions that are opposite to each other along a first
virtual line passing between the first concave portion and
the second concave portion in a plan view as viewed
toward the one surface of the bottom member, a first
swinging member that is swingable about a first axis in
association with movement of the first mobile member
as the clamping member, and a second swinging mem-
ber that is swingable about a second axis in association
with movement of the first mobile member as the clamp-
ing member, the first and second axes may be arranged
in first and second regions opposite to each other with
respect to the first virtual line in the plan view, and the
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first and second swinging members may be configured
to respectively abut against the first and second contain-
ers fitted into the first and second concave portions due
to movement of the first mobile member in the first direc-
tion, and may be configured to be respectively spaced
apart from the first and second containers fitted into the
first and second concave portions due to movement of
the first mobile member in the second direction.

[0077] In this container holding rack, the first and sec-
ond containers arefitted into the firstand second concave
portions formed in the one surface of the bottom member,
respectively. In the plan view as viewed toward the one
surface of the bottom member, the first mobile member
is movabile in the first and second directions opposite to
each other along the first virtual line passing between the
first and second concave portions. In the plan view, the
first and second axes are respectively arranged in the
first and second regions that are opposite to each other
with respect to the first virtual line. The first and second
swinging members are swingable about the firstand sec-
ond axes, respectively.

[0078] The first and second swinging members re-
spectively abut against the first and second containers
fitted into the first and second concave portions due to
movement of the first mobile memberin the firstdirection.
Further, the first and second swinging members are re-
spectively spaced apart from the first and second con-
tainers fitted into the first and second concave portions
due to movement of the firstmobile memberin the second
direction.

[0079] With this configuration, it is possible to cause
the first and second swinging members to be spaced
apart from the first and second containers fitted into the
firstand second concave portions by moving the first mo-
bile member in the second direction. Thus, the first and
second containers can be pulled out from the first and
second concave portions, or the first and second con-
tainers can be fitted into the first and second concave
portions, respectively.

[0080] On the other hand, it is possible to cause the
first and second swinging members to abut against the
firstand second containers fitted into the firstand second
concave portions by moving the first mobile member in
the first direction. In this case, rotation of the first and
second containers is restricted. Thus, the caps can be
attached to or detached from the first and second con-
tainers easily.

[0081] (ltem 3) The container holding rack according
to item 2 may further include a first wall portion provided
at a position opposite to the first swinging member with
the first concave portion held between the first wall por-
tion and the first swinging member in the plan view, and
a second wall portion provided at a position opposite to
the second swinging member with the second concave
portion held between the second wall portion and the
second swinging member, wherein the first wall portion
may be configured to abut against the first container when
the first swinging member abuts against the first contain-
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er fitted into the first concave portion, and the second
wall portion may be configured to abut against the second
container when the second swinging member abuts
against the second container fitted into the second con-
cave portion.

[0082] With this configuration, in a case where the first
mobile member is moved in the first direction, the first
container fitted into the first concave portion is held be-
tween the first swinging member and the first wall portion,
and the second container fitted into the second concave
portion is held between the second swinging member
and the second wall portion. Thus, rotation of the first
and second containers is restricted more easily. As a
result, the caps can be attached to or detached from the
first and second containers more easily.

[0083] (ltem 4) The container holding rack according
to item 2 or 3, wherein the first swinging member may
include a first abutment portion that is abuttable against
the first container fitted into the first concave portion and
a first exertion portion on which a force of the first mobile
member is exerted, a distance between the first exertion
portion and the first axis may be larger than a distance
between the first abutment portion and the first axis, the
second swinging member may include a second abut-
ment portion that is abuttable against the second con-
tainerfitted into the second concave portion and asecond
exertion portion on which a force of the first mobile mem-
ber is exerted, and a distance between the second ex-
ertion portion and the second axis may be larger than a
distance between the second abutment portion and the
second axis.

[0084] Inthiscase, the first and second swinging mem-
bers can abut against the first and second containers
fitted into the first and second concave portions respec-
tively, firmly and easily. Thus, rotation of the first and
second containers is restricted more easily. As a result,
the caps can be attached to or detached from the first
and second containers more easily.

[0085] (ltem 5) The container holding rack according
to any one of items 2 to 4, wherein a first elastic member
may be provided at a portion that is abuttable against the
first container in the first swinging member, and a second
elastic member may be provided at a portion that is abut-
table against the second container in the second swing-
ing member.

[0086] In this case, rotation of the first and second con-
tainers is restricted more easily by respective abutment
of the first and second elastic members. Thus, the caps
are attachable to or detachable from the first and second
containers more easily.

[0087] (ltem 6) The container holding rack according
to any one of items 2 to 5, may further include a biasing
body that is attached to the first mobile member to bias
the first mobile member in the second direction.

[0088] In this case, the first mobile member can be
moved in the second direction. Thus, the first and second
containers can be pulled out from the first and second
concave portions more easily. Further, the first and sec-
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ond containers can be fitted into the first and second con-
cave portions respectively and more easily.

[0089] (ltem 7) The container holding rack according
to any one of items 2 to 6, wherein the first mobile member
may include a pressure portion that is pressable in the
first direction.

[0090] In this case, the first mobile portion can be
moved in the first direction. Thus, the caps can be at-
tached to or detached from the first and second contain-
ers easily.

[0091] (ltem 8) The container holding rack according
to any one of items 2 to 7, wherein the first mobile member
may be provided to be movable between the first concave
portion and the second concave portion in the plan view.
[0092] In this case, the size of the container holding
rack can be reduced in the first or second direction.
[0093] (ltem 9) The container holding rack according
to any one of items 2 to 8, wherein the plurality of con-
tainers may further include third and fourth containers,
third and fourth concave portions into which the third and
fourth containers are respectively fitted may further be
formed as the plurality of container storages in the one
surface of the bottom member, the container holding rack
may further include a second mobile member that is con-
figured to be movable in third and fourth directions op-
posite to each other along a second virtual line passing
between the third concave portion and the fourth concave
portion in the plan view, a third swinging member that is
swingable about a third axis in association with move-
ment of the second mobile member as the clamping
member, and a fourth swinging member that is swingable
about a fourth axis in association with movement of the
second mobile member as the clamping member, the
third and fourth axes may be arranged in third and fourth
regions that are opposite to each other with respect to
the second virtual linein the plan view, the third and fourth
swinging members may be configured to respectively
abut against the third and fourth containers fitted into the
third and fourth concave portions due to movement of
the second mobile member in the third direction, and may
be respectively spaced apart from the third and fourth
containers fitted into the third and fourth concave portions
due to movement of the second mobile member in the
fourth direction.

[0094] With this configuration, the first and second mo-
bile members are moved in the second and fourth direc-
tions, respectively, whereby the first to fourth swinging
members can be spaced apart from the first to fourth
containers fitted into the first to fourth concave portions,
respectively. Thus, the first to fourth containers can be
pulled out from the first to fourth concave portions, or the
first to fourth containers can be fitted into the first to fourth
concave portions, respectively.

[0095] On the other hand, the first and second mobile
members are moved in the first and third directions, re-
spectively, whereby the first to fourth swinging members
can abut against the first to fourth containers fitted into
the first to fourth concave portions, respectively. In this
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case, rotation of the first to fourth containers is restricted.
Thus, the caps can be attached to or detached from the
first to fourth containers easily.

[0096] (ltem 10) The container holding rack according
to item 9, wherein the first virtual line and the second
virtual line may extend on a common straight line.
[0097] In this case, the first and second mobile mem-
bers can be moved by an easier operation.

[0098] (ltem 11)The container holding rack according
to item 10, wherein the first region and the third regions
may be located opposite to each other with respect to a
third virtual line that intersects with the common straight
line in the plan view, the second region and the fourth
region may be located opposite to each other with respect
to the third virtual line, the first swinging member and the
third swinging member may be located opposite to each
other with respect to the third virtual line, the second
swinging member and the fourth swinging member may
be located opposite to each other with respect to the third
virtual line, and the first mobile member and the second
mobile member may be located opposite to each other
with respect to the third virtual line.

[0099] Inthiscase, thefirsttofourth swinging members
can abut against the first to fourth containers fitted into
the first to fourth concave portions respectively and more
uniformly. Thus, the caps can be attached to or detached
from the first to fourth containers more easily.

[0100] (ltem 12) The container holding rack according
to item 1 may include a latch member provided to be
switchable between a first state and a second state, and
a belt member that is arranged to extend along side sur-
faces of the plurality of container storages, and when the
latch member is in the second state, presses the plurality
of containers as the clamping member with a larger pres-
sure than a case where the latch member is in the first
state.

[0101] With this configuration, the latch member is put
in the first state, so that the plurality of containers can be
held by the container holding rack to be opposite to the
belt member. Further, the latch member is put in the sec-
ond state with the plurality of containers held by the con-
tainer holding rack, whereby the plurality of containers
can be pressed by the belt member with alarger pressure
than a case where the latch member is in the first state.
Thus, rotation of the plurality of containers is restricted.
Asaresult, the caps can be easily attached to or detached
from the plurality of containers.

[0102] (ltem 13) The container holding rack according
toitem 12, wherein the belt member may have a first end
portion and a second end portion, and when the latch
member is in the second state, may be connected to the
latch member such that the first end portion and the sec-
ond end portion are closer to each other than a case
where the latch member is in the first state.

[0103] In this case, with a simple configuration, the
pressure applied to the plurality of containers in a case
where the latch member is in the second state can be
larger than the pressure applied to the plurality of con-
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tainers in a case where the latch member is in the first
state.

[0104] (ltem 14) The container holding rack according
to item 13, wherein the latch member may have a fixed
end and a free end movable with respect to the fixed end,
and the first end portion and the second end portion of
the belt member may be respectively connected to the
fixed end and the free end of the latch member.

[0105] In this case, with a simple connection relation-
ship, when the latch member is in the second state, the
firstend portion and the second end portion the belt mem-
ber can be closer to each other than a case where the
latch member is in the first state.

[0106] (ltem 15) The container holding rack according
to any one of items 12 to 14 may furtherinclude a pressing
member that is provided in the container storage to be
able to come into contact with the plurality of containers,
wherein the belt member may press the plurality of con-
tainers via the pressing member.

[0107] In this case, the plurality of containers are more
firmly pressed via the pressing member. Thus, when the
latch member is in the second state, rotation of the plu-
rality of containers are more reliably restricted. As a re-
sult, the caps can be more easily attached to or detached
from the plurality of containers.

[0108] (ltem 16) The plurality of container holding rack
according to item 15, wherein a plurality of the pressing
members may be provided to correspond to the plurality
of containers, respectively, and each of the plurality of
the pressing members may be arranged to be able to
come into contact with a corresponding container.
[0109] In this case, each container is more firmly
pressed by a corresponding pressing member. Thus,
when the latch member is in the second state, rotation
of the plurality of containers is more reliably restricted.
As a result, the caps can be more easily attached to or
detached from the plurality of containers.

[0110] (ltem 17) The container holding rack according
to item 16, wherein each of the plurality of pressing mem-
bers may be arranged to surround a corresponding con-
tainer.

[0111] In this case, each container is more firmly
pressed by a corresponding pressing member. Thus,
when the latch member is in the second state, rotation
of the plurality of containers is more reliably restricted.
As a result, the caps can be more easily attached to or
detached from the plurality of containers.

[0112] (ltem 18) The container holding rack according
to any one of items 12 to 17 may further include a bottom
member having one surface in which the plurality of con-
tainer storages are formed as a plurality of concave por-
tions into which the plurality of containers are respectively
fitted.

[0113] In this case, each container can be stably held
in a corresponding concave portion.

[0114] (ltem 19) The container holding rack according
toitem 18, wherein the belt member, when the latch mem-
ber is in the second state, may press each of the plurality
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of containers against an inner peripheral surface of a
corresponding concave portion with a larger pressure
than a case where the latch member is in the first state.
[0115] In this case, each container is more firmly
pressed by the belt member and the inner peripheral sur-
face of the corresponding concave portion. Thus, when
the latch member is in the second state, rotation of the
plurality of containers is more firmly restricted. As aresult,
the caps can be more easily attached to or detached from
the plurality of containers.

[0116] (ltem 20) A pre-processing device according to
another aspect may include the container holding rack
according toany one ofitems 1 to 19, and the attachment-
detachment device that attaches or detaches caps of a
plurality of containers held by the container holding rack,
wherein the attachment-detachment device may attach
or detach the cap of each container held by the container
holding rack when the clamping member clamps the plu-
rality of containers.

[0117] In this case, the caps can be easily attached to
or detached from the plurality of containers.

[0118] While preferred embodiments of the present
disclosure have been described above, it is to be under-
stood that variations and modifications will be apparent
to those skilled in the art without departing the scope and
spirit of the present disclosure. The scope of the present
disclosure, therefore, is to be determined solely by the
following claims.

Claims

1. A container holding rack which is used in a pre-
processing device and holds a plurality of containers,
and in which a cap of each container is attached or
detached by an attachment-detachment device of
the pre-processing device, comprising:

a plurality of container storages that store the
plurality of containers, respectively; and

a clamping member that is capable of clamping
the plurality of containers to restrict rotation of
the plurality of containers respectively stored in
the plurality of container storages.

2. The container holding rack according to claim 1,
wherein

the plurality of containers include first and sec-
ond containers,

the container holding rack includes

a bottom member having one surface in which
first and second concave portions, into which
the first and second containers are respectively
fitted, are formed as the plurality of container
storages,

a first mobile member configured to be movable
in first and second directions that are opposite
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to each other along a first virtual line passing
between the first concave portion and the sec-
ond concave portion in a plan view as viewed
toward the one surface of the bottom member,
a first swinging member that is swingable about
a first axis in association with movement of the
first mobile member as the clamping member,
and

a second swinging member that is swingable
about a second axis in association with move-
ment of the first mobile member as the clamping
member,

the first and second axes are arranged in first
and second regions opposite to each other with
respect to the first virtual line in the plan view,
and

the first and second swinging members are con-
figured to respectively abut against the first and
second containers fitted into the firstand second
concave portions due to movement of the first
mobile memberin the first direction, and are con-
figured to be respectively spaced apart from the
first and second containers fitted into the first
and second concave portions due to movement
of the first mobile member in the second direc-
tion.

3. The container holding rack according to claim 2, fur-

ther comprising:

afirst wall portion provided at a position opposite
to the first swinging member with the first con-
cave portion held between the first wall portion
and the first swinging member in the plan view;
and

a second wall portion provided at a position op-
posite to the second swinging member with the
second concave portion held between the sec-
ond wall portion and the second swinging mem-
ber, wherein

the first wall portion is configured to abut against
the first container when the first swinging mem-
ber abuts against the first container fitted into
the first concave portion, and

the second wall portion is configured to abut
against the second container when the second
swinging member abuts against the second con-
tainer fitted into the second concave portion.

4. The container holding rack according to claim 2 or

3, wherein

the first swinging member includes a first abut-
ment portion that is abuttable against the first
container fitted into the first concave portion and
a first exertion portion on which a force of the
first mobile member is exerted,

a distance between the first exertion portion and
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the first axis is larger than a distance between
the first abutment portion and the first axis,

the second swinging member includes a second
abutment portion that is abuttable against the
second container fitted into the second concave
portion and a second exertion portion on which
a force of the first mobile member is exerted,

a distance between the second exertion portion
and the second axis is larger than a distance
between the second abutment portion and the
second axis,

a first elastic member is provided at a portion
that is abuttable against the first container in the
first swinging member, and

a second elastic member is provided at a portion
that is abuttable against the second container in
the second swinging member.

The container holding rack according to any one of
claims 2 to 4, further comprising a biasing body at-
tached to the first mobile member to bias the first
mobile member in the second direction.

The container holding rack according to any one of
claims 2 to 5, wherein the first mobile member in-
cludes a pressure portion that is pressable in the first
direction.

The container holding rack according to any one of
claims 2 to 6, wherein the first mobile member is
provided to be movable between the first concave
portion and the second concave portion in the plan
view.

The container holding rack according to claim 1,
comprising:

a latch member provided to be switchable be-
tween a first state and a second state; and

a belt member that is arranged to extend along
side surfaces of the plurality of container stor-
ages, and when the latch member is in the sec-
ond state, presses the plurality of containers as
the clamping member with a larger pressure
than a case where the latch member is in the
first state.

The container holding rack according to claim 8,
wherein

the belt member has a first end portion and a second
end portion, and when the latch member is in the
second state, is connected to the latch member such
that the first end portion and the second end portion
are closer to each other than a case where the latch
member is in the first state.

The container holding rack according to claim 9,
wherein
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the latch member has a fixed end and a free end
movable with respect to the fixed end, and

the first end portion and the second end portion
of the belt member are respectively connected
to the fixed end and the free end of the latch
member.

The container holding rack according to any one of
claims 81to 10, further comprising a pressing member
that is provided in the container storage to be able
to come into contact with the plurality of containers,
wherein

the belt member presses the plurality of containers
via the pressing member.

The plurality of container holding rack according to
claim 11, wherein

a plurality of the pressing members are provided
to correspond to the plurality of containers, re-
spectively, and

each of the plurality of the pressing members is
arranged to be able to come into contact with a
corresponding container.

The container holding rack according to claim 12,
wherein

each ofthe plurality of pressing members is arranged
to surround a corresponding container.

The container holding rack according to any one of
claims 8 to 13, further comprising a bottom member
having one surface in which the plurality of container
storages are formed as a plurality of concave por-
tions into which the plurality of containers are respec-
tively fitted.

The container holding rack according to claim 14,
wherein

the belt member, when the latch member is in the
second state, presses each of the plurality of con-
tainers against an inner peripheral surface of a cor-
responding concave portion with a larger pressure
than a case where the latch member is in the first
state.

A pre-processing device comprising:

the container holding rack according to any one
of claims 1 to 15; and

the attachment-detachment device that attach-
es or detaches caps of a plurality of containers
held by the container holding rack, wherein

the attachment-detachment device attaches or
detaches the cap of each container held by the
container holding rack when the clamping mem-
ber clamps the plurality of containers.
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